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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (ABA), are regulated at the US Department ofEnergy (DOE) facilities
exclusively by DOE acting pursuant to its ABA authority. DOE asserts, that pursuant to the
ABA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

24590-G04B-F00019 Rev 3 (6/29/2004)
Page ii

Ref: 24590-WTP-3DP-G04B-00049



24590-HLW-3PS-AEOO-TP001, Rev 0
High Level Waste Melters

Contents

Notice•.••..•.•.•••.•.•....•••.•.•...••••.••••••••.•••••••.•.•.•.•••••..••...•••........•••••.•.•.••••••••....•.•••••..•.•.•••..•.....••••••..•.•..• ii

1 General ....•................................•.....•.......................................................................................1

1.1 Scope.•............•.•.....•.••••.••..••••..........•.•.........•••........................•...........•••.•.•••...•....•.•........•.•.......................1

1.2 Definitions•....••••••...••••••••••••.•••••••...•••••••......•••••.•......•.•••...........••••••.•......••••••.•...•....•••••........••.............••••..1

1.3 Acronyms ..•••...•.•.••••.••.•••••••••.•.••...•.........•••••...•.......•........•...••••..•.•.....•.•••••...•.•.••••••.•.•.•..•.••............•••..•....2

2 Applicable Documents•.•...•....•...............................................................................................2

2.1 Referenced Codes and Industry Standards......•.......•.....•.•...•..........•....•..........•.....................•..............2

2.2 Other Reference DocumentslDrawings .........••..................•...•..........•....•.......•..•.•..........•......................3

3 Design Requirements.•.....•••..•.........................................•.................•....................................3

3.1 General Functional Requirements ••••••••••••••••••••••••.•••••••••..•.•••••••••••••••••••••••••••••••••••••••.••••••••••••.••••••••••••.4

3.2 Performance Requirements..•......•••.•.......•.•••.•...•....•..•.....•....••....•.•.•.•••••.........•.••...•.....••••....•.....••.•..•.....6

3.3 Design Conditions.........•••••.•....•.•.••..•...•....•..............•........................•••••.....•.•.••••...•......•.•.•.•....•..............6

3.4 Mechanical Requirements ..•.•......................•.•.•......•..•................•.....•.........•.......••.....•......•.•.•................7

3.5 Structural Requirements .•.•••..........•.................•...•..............•...•.......•.•.•.....•......•.•..........•.•............•.•......9

3.6 Electrical Requirements..••.••••.•..•...•.•.•.•...•...•.•.•.•.•..•............•....•.......•....••..........•.•••....•...•....•.•..•..........12

3.7 Controls and Instrumentation Requirements 14

3.8 Maintenance Requirements•.•••...•..•.•.•.....•.•...•........•..........•.•.••...•.•.•.•...•••...•.•.•..•.•..•.....•.•....•.••.•.•.•.•.•.•14

4 Quality Assurance Requirements .......................................................•..............................15

4.1 General •••....•.•..•••...•.•••••.••.•.••••••..•.••....••.....•.•..••...•.•.•.•.•.•••.•.•...•..•••...............•.•.••••••.••.•.••..••.•....•.•...•.••..•15

5 Documentation and Submittals ..•.•...........•...................•.•.........•........•...........•..•......•.•........15

5.1 General ••••.•..•.•.•••.•...•.••••••••...•••....•.•.•.•.•••.•.•••.•.....•.•.....•.....•.•.•.•..••••....•...•••••.•.•...•••••.•.••••.•••••..•.•.••...•••.•.15

5.2 Submittals ........•.•........•...••............•............•.........................................................••••.•..........••.•...•.........15

Appendices

Appendix A Melter Services and Connections Interface Details (4 pages total) ......•.•.•....•• A-i

Appendix B Melter Design Interface Details (10 pages total) •••••••.•••••••••••••••••••.••••••••.••.•.•••••. B-i

24590-G04B-F00019 Rev 3 (6/29/2004)
Page iii

Ref: 24590-WTP-3DP-G04B-00049



24590-HLW-3PS-AEOO-TP001, Rev 0
High Level Waste Metters

1 General

1.1 Scope

A. This Specification provides performance requirements for the design of High Level Waste (HLW)
vitrification melters for the River Protection Project - Waste Treatment Plant (RPP-WTP) at the
Hanford, Washington Site of the Department of Energy (DOE). The performance requirements cover
all phases of melter life, including assembly, transport, startup, commissioning, operation and
maintenance, decommissioning, and disposal.

B. This Specification has been written for Contract No. 24590-101-TSA-W-OOO-OOlO and is supported
by Ref 2.2D. Controls and instrumentation requirements for melter design have been incorporated
into Ref2.2B.

C. The melters include, but are not limited to, the following major structures, systems, and components
(SSCs): glass containment, glass and glass discharge heating, refractory cooling, instrumentation,
offgas cooling and collection, waste and glass feed, glass frit addition for startup, glass discharge, and
seismic restraint.

D. The subcontractor shall base the design on the information provided in this Specification, the
referenced documents herein and the current contract documents.

E. See Ref 2.2D for melter design scope ofwork.
F. Additional research and technology testing by the subcontractor, to aid in the design, shall be in

accordance with the contract documents.

1.2 Definitions

A. Base - Structural platform that supports the melter during transport and operation. Base includes
structural steel and bracing, and cooling water panel structures. Base also includes plates that provide
a portion of the gas barrier. The base has elements that restrain the melter during operation.

B. Contractor - Bechtel National, Inc.
C. Design Life - The baseline time, based on calculation, analysis, experience or testing, over which the

sse will safely maintain its original function.
D. Transportation System - Melter components that aid in the transport and positioning of the melter

during transportation, installation, operation, decommissioning and disposal.
E. Lid - Structural cover over the top of the melter plenum space that supports lid plenum refractory and

all components mounted through it. Lid also includes plates that provide a portion of the gas barrier.
F. Normal Operation - constitutes all regular and scheduled melter activities geared towards production

of glass product at or near design throughput, i.e., feeding, pouring, idling, and scheduled SSC
changeout.

G. Walls - Melter and discharge chamber exterior structural steel.
H. Overpack - Portable structural enclosure mounted on rail wheels that will be used for transporting

new melters and disposing of failed or spent melters. Overpack will provide restraint, containment,
contamination control, and radiation shielding during melter transport and disposal activities.

I. Subcontractor - Duratek, Inc.
J. Vendor - A manufacturer or supplier providing materials and/or services to the subcontractor.
K. Gas Barrier - Structural steel plate consisting of the walls and the internal surfaces of the lid and base.

The gas barrier serves to support the offgas-related function of the shell, while providing controlled
air in-leakage to the melter plenum.

L. Frit - Glass particulate of a size and geometry suitable for direct feed into the melter.

24590-G04B-FOOOI9 Rev 3 (6/29/2004)
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M. SheIl- Structural elements of the melter that ensure confinement ofbulk molten glass, should it
migrate through the refractory. Also supports the offgas system by providing a confinement
boundary to direct offgas into the melter offgas system. The shell is comprised of the base, walls, and
lid.

1.3 Acronyms

Acronyms used in this Specification include:

CCTV

DOE

ICD

HLW

RPP-WTP

SC

SSC

wg

Closed Circuit Television

Department of Energy

Interface Control Document

High Level Waste

River Protection Project-Waste Treatment Plant

Seismic Category

Systems, Structures, and Components

Water Gage (pressure measurement)

2 Applicable Documents

2.1 Referenced Codes and Industry Standards

Unless otherwise noted, all codes and standards referenced herein, and in the documents referenced in
Section 2.2, shall be to the latest editions, addenda, and supplements at the time of award.

A. Deleted
B. Deleted
C. American National Standards InstitutelInstitute of Electrical and Electronics Engineers (ANSIlIEEE)

1. IEEE Std 141, Recommended Practicefor Electric Power Distributionfor Industrial
Plants (1986)

2. IEEE Std 260.1, American National Standard Letter Symbols for Units ofMeasurement (1993)
3. IEEE Std 315, Graphic Symbolsfor Electrical and Electronics Diagrams (reaffirmed 1993)
4. IEEE Std 399, Recommended Practicefor Industrial and Commercial Power Systems

Analysis (1997)
5. IEEE Std 1202, Standardfor Flame Testing ofCables for Use in Cable Tray in Industrial and

Commercial Occupancies (1991)
D. American National Standards Institute/American Society ofMechanical Engineers (ANSIIASME)

1. ASME B31.3, Process Piping (1996)
2. ASME Section m, Division I, Subsection NC, Rules for Construction ofNuclear Facility

Components (2001)
3. ASME Section vm, Division I, Rules for Construction ofPressure Vessels (200I)
4. ASME NQA-l, Quality Assurance Program Requirements for Nuclear Facilities(1989)
5. ASME NQA-2a, Part 2.7, Quality Assurance Requirements of Computer Software for Nuclear

Facility Applications (1990)

24590-G04B-FOO019 Rev 3 (6/29/2004)
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6. ASME Section II, Material Specifications (2001)
E. Code of Federal Regulations (CFR) - 29 CFR 1910, Subpart S, Occupational Safety and Health

Administration, Electrical (most current revision)
F. National Electrical Manufacturers Association (NEMA):

1. NEMA WC, Wire and Cable Standards (1999)
2. NEMA/ICEA (Insulated Cable Engineers Association), Power Cable Ampacities (1999)

G. National Fire Protection Association (NFPA)
1. NFPA 70, National Electrical Code (1999)
2. NFPA 497, Recommended Practicefor Classification ofHazardous Locations for Electrical

Installations in Chemical Process Areas (1997)
H. Underwriters Laboratories Inc (UL) - UL 508, Standardfor Safety Electric Industrial Control

Equipment (1999)
I. American Welding Society (AWS)

1. AWS D 1.1, Structural Welding Code; Steel
2. AWS D1.6, Structural Welding Code; Stainless Steel

J. American National Standards Institute/American Institute of Steel Construction (ANSI!AISC)
1. AISC N690, Specification for the Design, Fabrication, and Erection of Steel Safety-Related

Structures for Nuclear Facilities (1994)
K. American Institute of Steel Construction (AISC) -AISC MO16-89, Manual of Steel Construction

Allowable Stress Design, Ninth Edition (as tailored in Appendix C of Ref. N)

2.2 Other Reference DocumentslDrawings

A. Deleted
B. Document No. 24590-WTP-3PS-JOOO-TOOO1, Rev 1, Engineering Specification for Melter Systems

C&I Work Specification
C. Deleted
D. Statement of Work for Subcontract No. 24590-CM-SRA-HMOO-0000l, Modeling and Design of

Melters
E. Deleted
F. Deleted
G. Contractor Correspondence No. 025802, Contract No. DE-AC27-0IRV14136 - Letter Subcontract

Number 24590-101-TSA-WOOO-00lO, Comments to Duratek's 30 % Design Package Submittal
H. Document No. 24590-HLW-SOC-SI5T-00009, Rev OC,HLW Vitrification Building Seismic

Analysis-In-Structure Response Spectra (ISRS)
I. Document No. 24590-WTP-3PS-SS90-TOOOl, Rev. 1, Engineering Specification for Seismic

Qualification ofSeismic Category 1/11 Equipment and Tanks
J. Document No. 24590-WTP-DC-ST-04-001, Rev. 1, Seismic Analysis and Design Criteria
K. Drawing No. 24590-HLW-DD-S 13T-00071, Rev. 2, HLW Vitrification Building Structural Melter

Seismic Restraint Embed Sections and Details
L. Calculations No. 24590-HLW-DDC-S13T-00034, Rev. A, Melter Seismic Restraint Embeds
M. Document No. 24590-WTP-3PS-FBO 1-TOOO1, Rev. 1, Engineering Specification for Structural

Design Loads for Seismic Category III & IVEquipment and Tanks
N. Document No. 24590-WTP-SRD-ESH-OI-00I-02, Rev7f, Safety Requirements Document, Volume II

3J:,1,1iH ,5'
3 Design Requirements v7f,1

The body of this specification identifies the functional design requirements for melter design.
Appendices A and B, "MeIter Services and Connections Interface Details" and "MeIter Design Interface

24590-G04B-F00019 Rev 3 (6/29/2004)
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Details" respectively, identify detailed design requirements and interfaces that have evolved from the
functional design requirements for achieving the specified meIter operating life and availability. The
detailed design requirements and interfaces also provide a basis for designing the services and facilities
that will support melter handling and operations.

3.1 General Functional Requirements

A. Other Functional Requirements - Other design requirements are defined in the melter design work
performed in accordance with Contract No. 24590-101-TSA-W-000-001O and submitted as the
30 percent design package, and contractor comments to the 30 percent design package (Ref. 2.2G).
The package is referred to as the baseline design in this Specification. See also Ref 2.2D.

B. Containment System: The containment system will serve to support the credited safety functions of
the melter shell, which are to ensure bulk confinement of radioactive materials during normal,
abnormal and accident conditions, and to prevent exposures that may result in consequences to the
co-located worker and facility worker above radiation exposure standards in the SRD. The
containment system includes the melter shell and other elements: the refractory (and refractory
thermocouples), cooling panels, jack bolts, and offgas ventilation.
1. Coordinate with contractor to include design features for simplifying remote disassembly of a

failed melter.
2. The melter shell shall provide bulk confinement of glass in the event ofrefractory failure. The

melter is not required to operate after a seismic event exceeding certain lateral acceleration limits,
as defined in section 3.5; however, the shell shall maintain structural integrity and remain in place
in accordance with the structural requirements outlined herein.

3. Jack bolts: Design jack bolt system to prevent formation of significant gaps between refractory
bricks. Bolt adjustment shall allow for:
a. Remote operation in the melter cave.
b. Support and adjustment ofcooling panels and refractory during assembly, installation,

startup, and operation.
4. Melter Lid: Design shall include, but not be limited to, the following functions:

a. Support all melter components mounted on and through it.
b. Support refractory overhanging melter plenum, and thermal expansion ofrefractory during

operation.
c. Provide a continuous gas barrier in conjunction with wall and base gas barrier plates.
d. Provide refractory cooling.

5. Deleted.
6. Melter Base: Base will perform the following functions:

a. Support melter during transport, operation and maintenance, decommissioning, and disposal
phases.

b. Accommodate integrated transportation system.
c. Provide contractor-coordinated interfaces with overpack and facility restraints.
d. Provide flatness tolerances for refractory installation.
e. Provide refractory cooling.
f. Provide support for refractory during melter assembly, transport, installation, and operation.
g. House melter services including drains and refractory water-cooling panels.

7. Confinement ofoffgas is provided by the gas barrier portions of the shell, with engineered
inbleeds. Inbleed openings shall be limited so that bulk flow of glass will be controlled should it
leak from the refractory.

C. Heating System
1. Heating system includes the electrodes (including extensions), startup heaters, discharge chamber

heaters, and thermocouples.

24590-G04B-F00019 Rev 3 (6/29/2004)
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2. After melter startup, glass shall be direct joule-heated.
3. Thermocouples shall provide continuous temperature monitoring while the melter is in service.

D. Feed System
1. Feed system includes temporary configuration for frit addition at startup, feed nozzles, associated

feed lines (internal to melter only) for operation, and plenum thermocouples.
2. Subcontractor shall use best available information for locating feed nozzles over the glass pool to

optimize processing rates.
E. Glass Pour System

1. Glass pour system includes glass pool level detectors, risers and airlift lances, troughs, dams, and
discharge chamber structures.

2. Metallic Membrane (dam): Dam between the glass pool and discharge chamber shall prevent
leakage of glass from the melt pool to the discharge chamber. Dam shall also limit leakage ofair
directly into the melter plenum through refractory seams over the melter lifetime.

3. Discharge Trough: Design trough to aid in maintaining glass temperature during pouring.
Optimize trough slope and cross section for pouring and reduction of glass fiber formation.

F. Melter Disposal and Decommissioning: Coordinate with contractor to define general design
requirements for melter disposal and decommissioning. Contractor will define specific disposal and
decommissioning criteria after design is complete.

G. Melter Controls and Instrumentation: See Ref2.2B for specific melter-related functional requirements
for controls and instrumentation.

H. Transportation System: System will perform the following functions:
1. Support roller/wheel assemblies for melter transport on facility and overpack rails.
2. Guide and position melter on facility and overpack rails.
3. Interface with contractor-supplied drive systems that conform to subcontractor-defined melter

movement criteria (see Appendix B).
4. Remain functional after an operational earthquake event as defined in Section 3.5A5: roller/wheel

bearings shall remain functional and the rollers/wheels shall remain on the rails.
5. Allow for replacement by an identical melter after end-of-life or failure.

I. General Melter Component Design
1. Components requiring replacement during the design life of the melter shall be designed for ease

of remote replacement and disposal. Where required, provide installed spare capacity.
2. Use of commercially available components and equipment without modifications will be

optimized to the extent practical, except for components requiring optimization/value engineering
studies per Ref 2.2D.

3. Subcontractor shall coordinate with contractor to determine applicability ofmodular design to
minimize assembly and replacement times.

4. A power manipulator and an overhead maintenance crane will accommodate remote
removal/replacement ofmodular components and equipment during startup and operation.
Subcontractor shall coordinate with contractor to determine individual handling, routing, and
access requirements so as not to exceed the operating parameters ofthe handling equipment.

5. Conductive individual components and equipment in contact with the molten glass shall be
electrically isolated from the melter structure, base and lid, and from SSCs physically connecting
the melter to the rest ofthe facility.

6. All components shall be designed to withstand thermal expansion during normal operations and
function within established design parameters (e.g., interface locations and positioning features).

7. Deleted.
J. Agitation System

1. Agitation system includes bubblers and glass pool viewing system.
2. Arrangement and configuration ofbubblers shall aid in optimizing melter throughput.

24590-G04B-F00019 Rev 3 (6/29/2004)
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3. Each bubbler assembly, in coordination with the contractor, shall be designed for individual
removal and replacement.

K. Restraint System
1. Subcontractor shall design an anchor system, per the structural requirements below, to lock

melter in place during operation, including pin, restraint, and interface to building embedments as
shown in Ref. 2.2 K.

2. In order to fully account for construction tolerances, interfacing dimensions shall be placed on
hold for fabrication until after placement ofthe embedments in the field. As-built dimension will
be provided by the project when available.

3.2 Performance Requirements

A. Design Life
1. The facility is expected to operate for approximately 40 years.
2. The melter, excluding consumable SSCs specified by the subcontractor, shall have a minimum

5-year design life.
3. Refer to Appendix B for predicted subcontractor-defined design lives of selected SSCs to support

target availability.
4. Deleted.
5. Subcontractor shall document bases for declaring the design lives of the melter and all associated

SSCs.
B. Melter Throughput and Availability

1. Baseline throughput shall be one and one half (1.5) metric tons of glass/day, per melter. The
melter shall be designed to allow production rates ofthree (3.0) metric tons ofglass/day with an
increase in agitation/bubbling rate.

2. Melter shall transform a slurry mixture ofpretreated high level waste (HLW) and blended glass
formers into a homogeneous glass melt. See Appendix B for waste and test feeds and glass
composition data. Contractor will be responsible for controlling the feed chemistry composition
within referenced boundary limits.

3. Target baseline availability for the melter is 83%. Subcontractor shall interface with contractor to
ensure that melter design supports goal.

3.3 Design Conditions

A. Site Data (Applicable to Melter Transport in Overpack)
1. Elevation: 662 to 684 feet above mean sea level.
2. Site Climatological Data:

Ambient Air Temperature Minimum: - 23 of, Maximum: 113 OF

Rate of Increase Maximum: 26 OF per 20 min

Rate ofDecrease Maximum: 24 OF per hour

Relative Humidity Maximum: 100 %, Minimum 5 %

B. Facility Data

24590-G04B-FOOOI9 Rev 3 (6/29/2004)
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1. Building layouts and equipment general arrangements are predicated on the melter and melter
component dimensions shown in Appendix B. Subcontractor shall notify contractor of any
changes to dimensions and/or equipment maintenance envelope requirements.

2. Melter Ventilation:
a. Melter will be operated as part ofa cascaded ventilation system.
b. Melter cave will be a primary confmement zone, held at a nominal 1 to lA-in. wg negative

pressure with respect to surrounding secondary confinement zones.
c. Melter plenum pressure will be maintained at a nominal 5-in wg negative pressure with

respect to the cave.
3. Indoor Temperatures: See Appendix B for melter cave temperature range.
4. Radiation Dosages: See Appendix B for radiation design interface requirements impacting melter

design.
5. Melter Utility Services:

a. Contractor is currently providing the following services to the melters: electrical power,
cooling water, process water, demineralized water, purge air, instrument air, and argon.

b. Pressure, flow, conditioning, and other control requirements will be adjusted by contractor to
suit application at the delivery point.

c. Subcontractor shall identify any other liquids or gases required over the melter lifetime.
d. Subcontractor shall coordinate with contractor to define utilities that require normal service

or backup services.
e. Subcontractor shall identify critical melter services where stoppage would result in rapid

failure of associated component or melter system (see Appendix B). Include estimates of
time to failure.

f. Subcontractor shall specify required service operating parameters at contract boundary, with
contractor input on selected design operating criteria.

6. Deleted

3.4 Mechanical Requirements

See Appendix A for melter service and connection interface details and Appendix B for the balance of
melter design interface details.

A. Discharge Chamber
1. For baseline discharge chamber operation, glass discharge will alternate between the two

chambers for every other canister. The switch between chambers will not occur until a canister
has been filled.

2. Each discharge chamber shall be designed for a throughput of three (3) metric tons per day.
B. Feed Nozzles

1. Feed nozzles shall be designed for a throughput of three (3) metric tons per day, with all nozzles
operating.

2. Contractor will provide the following to each feed nozzle:
a. A dedicated feed line and pump.
b. Cooling water.
c. Air and water purge.

3. Subcontractor shall coordinate with contractor to design glass frit addition system, for use during
melter startup. Subcontractor shall be responsible for design offrit discharge "nozzle" that will
penetrate the melter lid.

C. Viewing Systems
1. Design one (1) closed circuit television (CCTV) and associated system for viewing plenum area

and cold cap.

24590-G04B-F00019 Rev 3 (6/29/2004)
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2. CCTV will be used on an intermittent basis, as operation and maintenance requirements dictate.
It will be removed from the melter when not in use. Design CCTV to be removable and
replaceable with remote handling equipment.

3. Coordinate with contractor for design and incorporation ofglass discharge viewing equipment, to
be supplied by contractor.

4. Viewing ports shall be purged to prevent buildup of solids and other contaminants.
5. Cool CCTV ports as required.

D. Refractory Expansion Control System
1. Design jack bolts to actively control refractory expansion without operator intervention. Remote

operation of, and access to, the bolts shall be maintained.
2. Coordinate with Contractor to provide a means oflocally monitoring cooling panel and refractory

movement with visual indicators.
E. Melter Cooling Water System

1. Provide water cooling using panels around the glass pool, plenum, and discharge chambers as
required. Contractor will be responsible for water supply to the panels.

2. Cooling panels shall be designed in accordance with Ref2.ID3.
3. Cooling panel design shall be such that internal pressure and/or temperature induced distortions

will not place undue stress against the melter refractory.
4. Design cooling panels to be emptied at melter changeout or decommissioning.
5. Coordinate with contractor for overall cooling water system design, including instrumentation

and controls, external to the melter.
F. Melter Offgas System

1. See Appendix A for sizes ofprimary and standby offgas pipes.
2. Each pipe shall accommodate anticipated melter in-leakage and purge streams. In-leakage

streams include, but are not limited to, room air inflow from lid-mounted component
removal/replacement operations, and inflow from the discharge chambers. Purges include gas
inflows from the film coolers, feed nozzles, bubblers, and airlift lance.

3. Offgas pipe routing from the melter to the submerged bed scrubbers will be defined by the
contractor.

4. Design and configuration of the primary offgas film cooler will reduce the offgas temperature and
minimize solids deposition during the various modes ofoperation to support downstream offgas
system operation. See Appendix B for additional requirements affecting film cooler design.

5. Film cooler design shall incorporate a means for internal cleaning. This operation may be
assisted with remote handling equipment in the melter cave.

6. Provide redundant pressure measurement for the melter plenum.
G. Piping

1. All cooling water piping, feed piping and pour flanges shall be per Ref 2.ID1. Piping seismic
design shall be in accordance with Ref 2.ID2, Appendices Nand F. See Appendix A for piping
fluid service categories. Subcontractor shall provide documentation for justification of service
class selected where different than what is shown.

2. Joints: Use ofall joints other than butt-welded shall be submitted for contractor review and
approval.

3. Piping Nozzle Slopes: See Appendix B for slopes of selected utility and service lines.
4. Disconnects: Coordinate with contractor to define remote disconnect requirements at the

melter-facility boundaries.
5. Drains: Provide low-point ''floor'' drains between the gas barrier and the refractory for the

maximum credible leak from a complete break of one cooling water panel pipe. Coordinate with
contractor to provide leak detection equipment at the drains. Design drains to prevent clogging
from particle waste and to minimize inflow of air due to the melter operating at a vacuum.

H. Material Requirements
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1. Subcontractor shall define all melter SSC material requirements in accordance with this
Specification and applicable codes and standards. Where deviations are required, subcontractor
shall notify contractor before proceeding with design.

2. Materials selected shall be able to withstand the corrosive environment caused by the meIter feed,
glass, and offgases for SSC lifetimes given in Section 3.2A2 and Appendix B. Combustible
materials shall not be used without prior approval from contractor.

3. Subcontractor shall consider environmental, durability, corrosion and erosion factors during
material selection. At a minimum, subcontractor shall evaluate the following characteristics:
a. Surface finish
b. Chemical resistance
c. Radiation resistance
d. Pressure effects (cyclical)
e. Temperature effects
f. Hardness (possibility of galling and fretting)
g. Fatigue (cyclic stresses both with and without the presence of aggressive chemicals).

4. Corrosion monitoring capability during operations is not required.
I. Bubblers

1. Bubbler assemblies shall be isolated from the melter lid and lid jumpers to prevent electrical
short-circuiting.

2. Coordinate with contractor to define air/gas supply requirements.

3.5 Structural Requirements

See Appendix A for melter service and connection details and Appendix B for the balance of melter
design interface details.

A. General
1. In order to perform its credited safety function, the melter shell must maintain structural integrity

and remain in place to preclude potential impacts to SC-I items during and after a seismic event.
Thus the meIter shell and restraints are SC-II, and shall be seismically qualified in accordance
with Ref. 2.2.1.
a. The "appropriate in-structure response spectra" cited by Ref. 2.2.1 for dynamic analysis shall

envelope the 3 % damped ISRS at building lines 10 & C and 11 & M from reference 2.2.H.
b. Subcontractor shall submit a Seismic Qualification Report consistent with the requirements of

Ref. 2.2.1.
2. Maintaining structural integrity as required above does not preclude limited yielding of the gas

barrier portion of the meIter shell during a seismic event, providing the following general and
safety requirements are met:
a. Permanent effects resulting from SC-II loading shall not prevent the melter from being

removed from the facility and placed in its overpack.
b. Permanent effects resulting from SC-II loading shall not allow for the bulk flow ofmolten

glass.
c. In order to maintain the integrity of the offgas system, which is an SC-III system, the shell

shall maintain an appropriate factor of safety against yield when subjected to appropriately
combined SC-III loadings.

3. During transport and normal operating conditions, the deflection under load shall be limited to
allow for proper refractory performance.

4. Subcontractor shall design an anchor system, per SC-II, to lock melter in place, including pin,
restraint, and interface to building embeds.
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5. Subcontractor shall verify through analysis that the melter will remain capable ofnormal
operation after a lateral seismic acceleration at the base of the melter ofO.061g in any horizontal
direction.

6. For melter transport into the facility, subcontractor shall conduct analyses and provide
documentation to ensure that refractory arrangement and integrity is maintained. Notify
contractor if additional or temporary means of refractory restraint are advantageous.

7. The design of the electrodes and the melter dam shall address creep over the life of the
component.

B. Melter Base
1. See Appendix B for additional structural related interface details.

C. Transportation System
1. RollerslWheels:

a. Subcontractor shall consider worst potential load type combination in determining
roller/wheel load capacity.

b. Provide vertical adjustment capability (passive and/or active) to accommodate slight
differences in transport rail elevation.

2. Fasteners, Anchors, and Positioning Devices: Coordinate with contractor to establish design and
interface requirements for all phases ofmelter life.

3. See Appendix B for transportation system interface details.
D. Loadings

1. Dead Loads: Design shall consider the combined weight of all melter SSCs. Other static loads to
be considered include:
a. Temporary rigging equipment during transport.
b. Weight corresponding to maximum glass volume during operations.
c. Circulated cooling fluids during operations.
d. Encasement of all voids with grout during decommissioning.

2. Live Loads: Subcontractor shall coordinate with contractor to develop loading requirements and
limits related to transport, maintenance, decommissioning, and jumper attachment.

3. Seismic loads:
a. For SC-II systems and components, seismic loads shall be determined in accordance with

Ref2.2.I.
b. For SC-III systems and components, the seismic loading shall be determined in accordance

with the Ref 2.2.M using the following parameters:
i. Rp=3.0
11. hx=3.0
111. hr=68

c. Alternately, SC-III seismic response may be determined by means of scaling the response
from the SC-II analysis
i. The scale factor shall be the ratio of the static base shear of the melter as determined

by ref2.2.M to the largest base shear value determined in the SC-ll analysis
4. Pressure Gradients: The gas barrier walls shall be evaluated to withstand the operating pressure

range of the offgas lines identified in Appendix A.
5. Other Loads:

a. Thermal induced loads to be experienced during startup, normal operations, and idling.
b. Piping reaction loads during normal operation.
c. Impact wrench load. Maximum design load is 450 ft-Ibs.

6. See Appendix B for melter static and live load detail requirements.
7. Load Combinations: .

a. The melter is to be analyzed for the loads and combined loads appropriate to the seismic
category (SC) of the component being considered as listed below.
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1. SC-II elements: load combinations are based on the Structural Analysis and Design
Criteria (Ref. 2.2.J) and ANSIIAISC N690 (Ref. 2.1.J.1)

ii. SC-ill elements: load combinations are based on the Engineering Specification for
Structural Design Loads for Seismic Category ill & IV Equipment and Tanks
(Ref. 2.2.M)

b. Notations
1. D = Dead Load
ii. L = Live Load
in. E = Earthquake
IV. FJ.l = Inelastic Energy Absorption Factor
v. To = Thermal Loads during Operating Conditions
vi. Ro = Operating Pipe Reaction Load
vii. S = Allowable Stress per Allowable Stress Design Method

c. SC-II load combinations
i. Non-earthquake load combinations, all elements

(a) S=D+L
(b) S=D+L+Ro+To
(c) For primary plus secondary stresses, the allowable limits above are increased by a

factor of 1.5
ii. All elements except those in compression and shear, or for bolted connections

(a) 1.6S = D + L +Ro + To + E / FJ.l
iii. For elements in compression and shear, and for bolted connections

(b) 1.4S = D + L +Ro + To + E / F,...
d. SC-ill load combinations

i. S=D+L
ii. S=D+L+Ro+To
iii. For primary plus secondary stresses, the allowable limits above are increased by a

factor of 1.5
iv. S=0.75 (D+L+Ro+To+E/ 1.4)

8. Allowable Stresses
a. Allowable stresses for plate and prismatic elements shall be determined using methods

consistent with good structural engineering practice and the applicable Code, regardless of
the method of analysis.
i. SC-II allowable stresses are per Ref. 2.1.J.1
ii. SC-lli allowable stresses are per Ref. 2.1.K

9. Analysis: For 3D finite element analyses (FEA), in absence ofcode language governing
allowable stresses, the following analysis approach shall be utilized:
a. Criteria for stresses in SC-II elements

1. Stress in elements loaded in tension, compression or bending shall be maximum
principal stress criteria

ii. Stress in elements loaded in shear shall be Tresca stress (maximum shear stress)
b. Criteria for stresses in SC-ill elements

i. Stress in all elements, regardless ofloading, may be Von Mises (maximum distortion
energy) criteria

c. Combined responses may be determined by superposition of responses from individual finite
element models, provided appropriate explanation and justification is given.

10. Support Reactions
a. Support reactions for all SC-II load cases and combinations shall be submitted in accordance

with section 7.2 of reference 2.2 1.
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b. SC-ll seismic reactions at the interface of the melter base seismic pin and lug shall not exceed
the following limits, per Ref. 2.2.L. Loads may act in all directions concurrently.
i. 250 kip east-west
ii. 250 kip north-south
iii. 100 kip vertical

c. SC-II seismic reactions at each ''tailhook'' bracket shall not exceed 90 kips vertically, per Ref.
2.2.L. No other loads are permitted on the tailhooks.

E. Other
I. Buckling

a. To ensure that elements in the load path maintain their structural integrity, appropriate
methods of analysis shall be employed to analyze elements subject to buckling and other
failure modes that are not predictable by FEA
i, To preclude buckling due to shear loads, plate elements shall be stiffened as required

in the Code
ii. The allowable stress ofelements subject to buckling due to compressive loads shall

be reduced appropriately as required by the Code.
b. Highly localized areas of stress determined by FEA to be above the allowable stress, are to be

considered according to the Code commentary (Reference 2.1.J.l, section CQ1.5), providing
that engineering judgments are documented and justified where used.

2. Structural welding shall be per Refs. 2.1.1.1 and 2.1.1.2
3. Material properties for structural analysis shall be per Ref. 2.1.D.6

3.6 Electrical Requirements

See Appendix A for melter service and connection details and Appendix B for the balance ofmeIter
design interface details.

A. General
1. The following code references apply to this section: Refs 2.1Cl through 2.IC5, 2.1E, 2.1Fl,

2.IF2, 2.IGI, 2.IG2, and 2.IH.
2. Subcontractor shall specify the following:

a. Minimum and maximum values ofthe following electrical parameters associated with the
Joule heating process for HLW glass envelopes: AC/DC power, voltage, current, waveform,
and frequency.

b. Melter protective interlocks required on the power source to the melter electrodes.
c. Electrode firing configuration.
d. Instrumentation and control requirements for the power source to the electrodes, discharge

heaters, and startup heaters.
B. Electrode Power

I. Electrodes and extension buses shall be capable ofcarrying the current at the voltage required for
all modes ofmelter operation.

2. Minimize connection resistance ifthe extension bus and electrode are two separate components.
3. Connector for making external connections to the extension buses shall allow for expansion and

contraction of the extension bus.
4. Magnetic Coupling: Extension buses shall not cause magnetic coupling with the materials

through which they pass.
5. Electromagnetic Interference: To the extent practical, the configuration of the extension buses

shall maximize magnetic field cancellation.
C. Discharge Heater Power
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1. Discharge heaters shall be matched to the extent practical with respect to resistance, operating
current, and voltage.

2. Each discharge heater assembly shall be designed with a plug-type connector integral to the
heater assembly.

3. The discharge heaters shall be electrically isolated from each other and from the melter structure.
D. Startup Heater Power

1. Startup heaters shall be matched to the extent practical with respect to resistance, operating
current, and voltage.

2. Design power connectors to each heater assembly, with coordination from Contractor.
3. The startup heaters shall be electrically isolated from each other and from the melter structure.

E. Cable
1. Refer to Ref 2.1F1 for general cable design standards.
2. Cables routed within the melter envelope shall be rated for the maximum ambient temperature

encountered.
3. Cable insulation and jacket material shall be of the low flammability type, per Ref2.1C5.
4. Cable insulation and jacket material shall be resistant to heat, moisture, impact, radiation, and

ozone as required for the expected operating environment.
5. Cables shall be supported or routed in raceway within the melter structure.
6. Power cables of size # 2/0 and larger will be single conductor or triplexed.
7. Instrument cables shall be single-pair, triad-twisted and shielded, or multi-pair with shielded pair

and overall shield and drain wire.
8. Control cables shall be multi-conductor and color coded in accordance with Ref2.1F1, Standard

Method. Coordinate with contractor to determine requirements for spare conductors that shall be
included in multi-conductor control and instrumentation cables.

9. Instrument and thermocouple cables will be single pair twisted and shielded, or multi-pair cable
with individual pair shielded and overall shield.

10. Minimum Conductor Sizes:
a. #12 AWG for power circuits.
b. #14 AWG for control circuits (120 VAC, 125 VDC) and instrument power circuits.
c. #18 AWG for instrumentation - single pair cable.
d. #20 AWG for instrumentation - multi pair cable.
Note: Instrumentation conductors include low-level voltage, current, or digital electrical signal
connections to sensing and actuating devices.

11. See Appendix A on conductors for normal and instrument power circuits, control circuits, and
instrumentation (both single pair cable and multi pair cable). Instrumentation conductors include
low level voltage, current, or digital electrical signal connections to sensing and actuating
devices.

12. Cables shall be physically separated in accordance with the function and voltage class as follows:
a. Low-voltage power AC and DC cables.
b. High-level signal and control or discrete on/off control cables (120 VAC, 125 VDC).
c. Controls with critical safety requirements as determined by contractor.
d. Cables for general instrumentation (i.e., low-level analog and digital signals and data

communication).
F. Deleted
G. Grounding

1. Metal sections ofmelter lid, base, structure, and containment system shall be electrically
interconnected.

2. The HLW melters are grounded via contact between the facility rails and the wheels of the melter
base.

3. Deleted
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4. Deleted.

3.7 Controls and Instrumentation Requirements

A. Controls Requirements: For melter design requirements, related to control logic, sequence of
operations, and control software and hardware, see Ref2.2B. Controls system design is in
contractor's scope ofwork unless stated otherwise in Ref2.2B.

B. Instrumentation Requirements
1. For melter design requirements related to instrumentation see Ref2.2B.
2. Appendix A contains instrumentation connection interface details related to specific meIter SSCs.

3.8 Maintenance Requirements

A. General
1. Design of all nonstructural SSCs shall be optimized for safe and effective remote maintenance.

To the extent practical, the design will:
a. Minimize downtime, and impacts to overall operation of the facility.
b. Keep maintenance activities simple and straightforward, suitable for a power manipulator and

an overhead maintenance crane.
c. Minimize requirement for special tools and equipment for maintenance.
d. Modularize SSCs for remote maintenance, access, and replacement.
e. Demonstrate best possible access to controls, protective interlocks, and SSCs for

maintenance.
f. Minimize impact on interfacing SSCs while performing maintenance on targeted SSCs.
g. Allow for the gathering of diagnostic information where possible to determine melter life.
h. Incorporate features to aid in replacement of SSCs that do not meet the melter design life

requirement of five years.
2. Subcontractor shall perform failure modes and effects analyses on the critical SSCs identified in

Ref2.2D:
a. Specify what critical SSCs need to be maintained and inspected, specify maintenance and

inspection requirements, and provide data on predicted availability.
b. Identify potential failures for critical SSCs, and recovery sequences.
c. Identify and implement sufficient redundancy requirements to minimize impact on glass

production.
3. Subcontractor shall interface with contractor to ensure that access around melters is sufficient for

inspection of all external melter surfaces, per Appendix B.
4. Subcontractor shall identify all special tools and equipment for maintenance.
5. All removable or replaceable components and equipment shall have lifting bails designed to

interface with the overhead maintenance crane or power manipulator. See Appendix B for
maintenance handling criteria.

6. Subcontractor shall coordinate with contractor to optimize melter maintenance access, taking into
account facility layout and maintenance support equipment and services outside of the
subcontractor's scope ofwork.

B. Baseline Component Design Lives: See Appendix B for melter component design lives.
Subcontractor shall advise contractor ofchanges, including component additions and deletions as well
as improvements in baseline lifetimes.
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4 Quality Assurance Requirements

4.1 General

A. Subcontractor and sub-tier vendors shall perform all design work in accordance with a
contractor-approved quality assurance plan which meets the applicable requirements ofRef2.1D4,
and in accordance with Ref. 2.1D5.

B. Subcontractor shall be responsible for all sub-tier vendor quality assurance requirements during
design.

C. See Ref 2.2D for quality assurance requirements pertaining to specific melter SSCs.
D. The contractor reserves the right to review design work in progress to assess the effectiveness of the

subcontractor's quality system at any time during the design process. Assessments performed by the
contractor shall in no way relieve the subcontractor of any contractual responsibilities.

5 - Documentation and Submittals

5.1 General

A. See Ref 2.2D for submittal format, transmission, and review requirements.

5.2 Submittals

A. See Ref2.2D for specific melter system submittal requirements not specified herein.
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Appendix A

Melter Services and Connections Interface Details
(4 pages total)
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AppendixB

Melter Design Interface Details (10 pages total)
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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1 Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste treatment
facilities where the US Department of Energy (DOE) Hanford Site tank waste will be pretreated and
immobilized into stable glass form via vitrification. The WTP Contractor will design, build, and startup
the WTP pretreatment and vitrification facilities for the DOE Office of River Protection (ORP). The
waste treatment facilities will pretreat and immobilize the low activity waste (LAW) and high level waste
(HLW) currently stored in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia River,
north of Richland, WA in the U.S.A. The WTP Facility will be constructed at the east end of the 200 East
Area of the Hanford Site. The counties of Benton, Franklin, and Grant surround the Hanford Site.

1.2 Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, fabrication, project management,
quality assurance, inspection, testing, qualification, and labeling of two (2) silver mordenite columns, a
catwalk to connect the column platforms, associated filters, gaskets, fasteners, and special tools for use in
the WTP HLW facility. This specification also provides the requirements for the creation, demonstration,
design, fabrication, quality assurance, inspection, testing, quali fication, and supply of silver mordenite,
testing equipment, testing apparatus, testing materials, manuals, instructions, and procedures.

The scope of work for the Seller includes all work necessary to provide two (2) completely functional
Silver Mordenite Columns specifically defined in this specification and its addenda and attachments.
Work shall include, but is not limited to, the following:

1.2.1 Provide fully detailed designs, drawings, supporting calculations, supporting analyses,
supporting models, procedures, and all labor, materials, fasteners, tooling, equipment,
apparatus, instrumentation, shop drawings, and services necessary to manufacture, test,
inspect, insulate, label, and package for shipment two (2) silver mordenite columns and
catwalk to connect the column platforms in accordance with this specification and the attached
data sheets that are in Section 2 of the Material Requisition (MR). Refer to Paragraph 3.1.6
for what shall be included as part of silver mordenite columns to be provided.

1.2.2 Provide Buyer with a breakdown (by paragraph) of the following codes, industry standards,
and referenced documents to be applied to each aspect of the silver mordenite column detailed
design, drawings, analysis, fabrication, quality assurance, inspection, testing, qualification,
labeling, packaging, handling, and shipment for review prior to beginning the detailed design:

• ASME AG-I-1997

• ASME AG-l a-2000

• ASME N509-1989

If an entire section or part of the above listed codes and standards applies, a breakdown by
paragraph is not required. Only the part or section shall be listed.
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1.2.3 Provide a three-dimensional (3-D) computational fluid dynamics (CFD) model and analysis of
the silver mordenite columns.

1.2.4 Provide a thermal analysis of the silver mordenite columns, column support frame, support
base material, and catwalk.

1.2.5 Provide an analysis from a silver mordenite expert (defined in 1.4.2) of the silver mordenite
column design to determine expected adsorbent changeout frequency.

1.2.6 In addition to the field testing requirements set forth in ASME AG-I, Section TA, and/or
ASME N509, Section 9, conduct the following acceptance tests in the shop, on each silver
mordenite columns, with exception to the airflow distribution test (which shall be performed
on a single column to verify design), prior to shipment:

• Visual Inspection

• Structural Capability Test

• Mounting Frame Pressure Leak Test

• System Bypass Test

• Differential Pressure Test

• Airflow Distribution Test

1.2.7

1.2.8

1.2.9

1.2.10

1.2.11

Provide testing media for conducting shop acceptance tests if silver mordenite is not available
in time. Issue manufacturer's information for testing media to the Buyer for review prior to
purchase.

Provide challenge gas as defined in 1.4.2. As applicable per testing requirements, provide
challenge gas injection and sampling ports/manifolds.

As applicable per testing requirements, provide all piping connections for challenge gas
injection and sampling, pressure drop indication, pressure testing, leak testing, air flow
distribution testing, and bypass testing required per this specification and its addenda and
attachments.

Provide the services of a technical representative during installation and acceptance testing in
the field. Provide all tooling, equipment, material, apparatus, instrumentation, and challenge
gas necessary to conduct all field testing and inspections called for in this specification,
applicable standards, applicable codes, and referenced documents. Provide travel, room, and
board required.

Provide fully detailed designs, drawings, supporting calculations, procedures, and all labor,
materials, fasteners, tooling, equipment, and services necessary to manufacture, test, inspect,
and package for shipment two (2) sets (one for each column) of special tools to enable
personnel to remove and install all fasteners, covers, lids, hold-downs, etc. necessary for
removing and replacing silver mordenite column adsorbers and discharge roughing filters.
Only manufacturer's information is required for tools readily available in the commercial
market.
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1.2.13

1.2.14

1.2.15

1.2.16

1.2.17

1.2.18

1.2.19

1.2.20

1.2.21

1.2.22
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Provide a detailed bag-in/bag-out procedure for removal and replacement of the silver
mordenite column adsorbers and discharge roughing filters. Seller may propose alternate
method of replacement for Buyer review.

If full suite protection is required for bag-in/bag-out procedure, provide all personnel,
equipment, apparatus, labor, Personnel Protection Equipment (PPE), materials, film, special
tools, glovebags, bags, HEPA filters, etc. to simulate field conditions. Demonstrate, and
videotape the bag-in/bag-out procedure using one of the fully assembled silver mordenite
columns. Provide copies of the demonstration videotape, a glovebag (if required), one (1)
unused bag, and any filters required for the demonstration.

Provide the services of a trainer to train Buyer maintenance personnel on the bag-in/bag-out
procedure at the Buyer's offices in Richland, WA. Provide all materials, travel, room, and
board required.

Select discharge roughing filters and gaskets for columns per the silver mordenite
manufacturer's recommendation and this specification. Provide two (2) sets of discharge
roughing filters and gaskets for each column in addition to all sets required for shop and field
testing.

Provide material certified test reports, welding procedures, welder qualifications, insulation
installation procedures, surface preparation and coating procedures, testing procedures, testing
results, quality assurance procedures, quality control inspection results, and all other
procedures and documentation required per this specification and its addenda and attachments.

Provide transportation, storage, and installation instructions for the silver morclenite column
adsorbers per the silver mordenite manufacturer's recommendation and this specification.

Provide packaging and package the silver mordenite columns, column support frames, column
catwalk, support frame shim packs, column adsorbers, roughing filters, gaskets, special tools,
and silver morclenite for shipment to the WTP HLW facility site.

Provide all equipment, instrumentation, labor, and materials to test lifting points to be
provided on the silver mordenite columns, column catwalk, column support frames, and
adsorbers in the shop.

Provide Material Safety Data Sheets (MSDSs) for silver mordenite and all other materials
used in the construction ofthe silver mordenite columns, column support frames, and shim
packs.

Provide one (1) support frame for mounting each silver mordenite column to be provided
(total two (2) support frames required). Provide fully detailed designs, drawings, supporting
calculations, procedures, and all labor, material, fasteners, tooling, equipment, instrumentation
apparatus, shop drawings, and services necessary to manufacture, test, inspect, prime, and
prepare for shipment support frames in accordance with this specification.

Provide column support base insulation material required to insulate Buyer's concrete
foundation in accordance with the requirements of this specification.
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1.2.23 Provide shim pack(s) for each point silver mordenite column support attached to Buyer's
foundation embed plates. Each shim pack shall include one (1) 0.25" shim and two (2)
0.120",0.060",0.036",0,010", and 0.005" shims. Provide drawings, and all labor, materials,
tooling, equipment, and services necessary to manufacture, prime, inspect, and prepare for
shipment shim packs.

1.2.24 Provide storage and installation instructions for silver mordenite column support frames.

1.3 Work by Other's

Any item not specifically listed as being supplied by the Buyer shall be provided by the Seller. The
Buyer shall supply the followmg:

1.3.1

1.3.2

1.3.3

1.3.4

1.3.5

1.3.6

1.3.7

1.3.8

1.4

1.4.1

3-D

AGS

AIHA

ALARA

ANS

ANSI

ASCE

ASME

ASNT

ASTM

AWS

CFD

Shipping to jobsite.

Unloading and storage of all material and equipment at jobsite.

Installation labor at jobsite.

Concrete foundation, embed plates, and anchor bolts.

Operator Training.

Piping external to the silver mordenite column.

Pressure drop indicators for pressure drop piping connections.

Insulation required at support frames, shims, and embeds.

Acronyms and Definitions

Acronyms

Three-Dimensional

American Glovebox Society

American Industrial Hygiene Association

As Low As Reasonably Achievable

American Nuclear Society

American National Standards Institute

American Society of Civil Engineers

American Society of Mechanical Engineers

American Society for Nondestructive Testing

American Society of Testing Materials

American Welding Society

Computational Fluid Dynamics
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CFR

DBE

DOE

ERDA

ERPG

ESF

HEPA

HLW

HOP

HVAC

ITS

LAW

MR

MSDS

NACE

NDE

NPH

NPS

OBE

ORP

OSHA

PIP

PMI

PP

PPE

ppmV

psf

QA

QAM

QL

QL-2

RFQ

RRC

SDC

SDS

SC
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Code of Federal Regulations

Design Basis Event

US Department of Energy

Energy Research and Development Administration

Emergency Response Planning Guideline

Engineered Safety Feature

High Efficiency Particulate Air

High Level Waste

Melter Offgas Treatment System

Heating, Ventilation, and Air Conditioning

Important to Safety

Low Activity Waste

Material Requisition

Material Safety Data Sheet

National Association of Corrosion Engineers

Nondestructive Evaluation/Examination

Natural Phenomena Hazard

Nominal Pipe Size

Operating Basis Earthquake

DOE Office of River Protection

Occupational Safety and Health Administration

Process Industry Practices

Positi ve Material Identification

Personnel Protection

Personal Protection Equipment

parts per million

pounds per square foot (lb/ft2
)

Quality Assurance

Quality Assurance Manual

Quality Level

Quality Level 2

Request for Quote

Risk Reduction Class

Safety Design Class

Safety Design Significant

Seismic Category
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SC-3

scfm

SRD

SS

SSC

TBD

UL

WAC

w.g.

WTP

1.4.2
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Seismic Category 3 or Seismic Category III

Standard Cubic Feet per Minute

Safety Requirements Document

Stainless Steel

System, Structures, and Component

To Be Determined

Underwriters Laboratories, Inc.

Wash:ington Administrative Code

Water Gage

Hanford Tank Waste Treatment and Immobilization Plant

Definitions

Adsorbent: A solid having the ability to concentrate other substances on its surface. For this specification
the adsorbent is silver mordenite (see silver mordenite definition).

Adsorber: A device or vessel containing adsorbent (e.g., an adsorber cell filled with adsorbent).

Adsorber Cell: A modular container for an adsorbent, with provision for sealing to a mounting frame,
which can be used singly or in multiples to build up a system of any airflow capacity.

Adsorber Bank: Two or more adsorbers, in parallel, secured in a single mounting frame within the same
housing. (e.g., Each silver mordenite column to be supplied per this specification is an adsorber bank
containing 36 adsorbers.).

ALARA: As Low As Reasonably Achievable. ALARA documentation requirements apply to SSCs that
have the potential to affect doses, contamination levels, or releases to the environment.

Bag-in/Bag-out: A method of introducing and removing items from a contaminated enclosure that
prevents the spread of contamination.

Buyer's Representativets}: The Buyer's designee(s), who shall witness onsite operations at the seller and
sub-seller sites and perform onsite inspections and surveillances.

Bypass, Leakage: A pathway through which contaminated air can escape treatment by the installed HEPA
and/or adsorber banks. Examples are leaks in filters and filter mounting frames, defective or inefficient
isolation dampers that result in the uncontrolled flow through adjacent plenums, and unsealed
penetrations for electrical conduits, pipes, floor drains, etc.

C3: Contamination classification for plant areas that arc ordinarily free of contamination, but have the
potential of being contaminated.

Challenge Gas: A gas of known characteristics, under specified conditions, used for the purpose of
testing. For in-shop and in-place/field testing of adsorbers required by this specification. The challenge
gas to be used shall depend on what is recommended by the silver mordenite manufacturer. Challenge
gas shall be an environmentally safe non-ozone depleting substance, if possible.
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Discharge Roughing Filter: A micro-efficiency filter to be installed in the silver mordenite column
housing downstream of the silver mordenite adsorbers for capture of abraded silver mordenite particles.

Engineered Safety Feature (ESF): A nuclear air treatment system, HVAC system, gas processing system,
or a component that serves to control and limit the consequences of releases of energy and radioactivity in
the event of occurrences as described in ANSI!ANS 51.1 and 52.1.

Glovebag: A temporary barrier to contain or prevent the spread of contamination generally during system
maintenance or production. The area or component is surrounded by the portable glovebox boundary
material, usually a flexible plastic film. Personnel perform work inside the glovebag through
glovesleeves and gloves while remaining outside the containment area. Other access ports are provided to
allow for equipment and service penetrations as necessary. Additional openings can be provided through
the use of zippers, velcro closures, and bag-out ports.

HEPA Filter: A high efficiency particulate air filter having a fibrous medium with a particle removal
efficiency of at least 99.97 % when tested with essentially monodispersed 0.3 /lm test aerosol particles.

HEPA Filter Bank: Two or more HEPA filters, in parallel, secured in a single mounting frame within the
same housing.

Important to Safety (ITS): SSCs that serve to provide reasonable assurance that the facility can be
operated without undue risk to the health and safety of the workers and the public. ITS encompasses the
broad class of facility features addressed (not necessarily explicitly) in the top-level radiological, nuclear,
and process safety standards and principles that contribute to the safe operation and protection of workers
and the public during all phases and aspects offacility operations (i.e., normal operation as well as
accident mitigation). ITS includes SSCs designated as Safety Design Class (SDC), Safety Design
Significant (SDS), and Risk Reduction Class (RRC).

Mounting Frame: A structure against which adsorbers may be snugly mounted and supported in a
position that permits the passage of air or gas and provides a surface to hold the sealing gasket, thereby
avoiding a potential bypass or leakage path for the non-filtered air or gas.

Paragraph: When a paragraph of this specification, referenced documents, referenced codes, or
referenced standards is referenced in this specification, the paragraph referenced and all subparagraphs
and sub-subparagraphs of the paragraph referenced shall be considered inclusive.

Quality Level 2 (QL-2): SDS items. QL-2 shall also be used to identify other items and activities for
which NQA-l (1989) compliance is required.

Rad: A unit of energy absorbed from ionizing radiation, equal to 100 ergs per gram or 0.01 joules per
kilogram of irradiated material.

Risk Reduction Class: RRC SSCs are ITS SSCs that are neither SDC nor SDS.

R3: Radiation classification for plant areas considered average. At early design stages, when insufficient
information is available regarding worker occupancy, an initial target radiation level of 2.5 mRad/hr is to
be used for the R3 classification.
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Safety Design Class (SDC): is an SSC whose safety function is to prevent a worker or the maximally
exposed member of the public from receiving a radiological exposure that exceeds the accident exposure
standards defined in the Safety Requirements Document (SRD). An SOC is also an SSC whose safety
function is to prevent a worker or the maximally exposed member of the public from receiving a chemical
exposure that exceeds the exposure standards defined in the SRD, or an SSC credited for the prevention
of a criticality event.

Safety Design Significant (SDS): SSCs needed to achieve compliance with the radiological or chemical
exposure standards for the public and workers during normal operation; and SSCs that can, if they fail or
malfunction, place frequent demands on or adversely affect the function of SOC SSCs.

Seismic Category 3(111) Equipment (SC-3): (a) SOC and SOS SSCs that do not have a natural phenomena
hazard (NPH) safety function. (b) SSCs that have a seismic safety function solely because they protect
workers and members of the public from exposure to chemical hazards. (c) Risk Reduction Class (RRC)
SSCs that provide primary confinement of significant inventories of radioactive materials, but in amounts
less than quantities that require an SDC or SOS designation.

Silver Mordenite: Shall refer to C-Chem AG-900 (10 x 16 mesh, cylindrical pellets) hydrogen reduced
silver mordenite. A form of silver zeolite (AgZ).

Silver Mordenite Column: An adsorber bank.

Silver Mordenite Expert: One who has extensive knowledge regarding the characteristics and application
of silver mordenite for radioactive iodine adsorption. Must have a minimum of five (5) years experience.

Special Tools: Any tooling required to perform maintenance on the silver mordenite column or for silver
mordenite adsorber and discharge roughing filter removal and replacement. Includes tools that must be
specially designed and fabricated and tools that are readily available in the commercial market.

Testing Media: Media that could be used (if necessary) to conduct shop testing that requires adsorbent
media to be installed in the silver mordenite columns. Media shall be identical in size and shape to
C-Chem AG-900 (lOx 16 mesh, cylindrical pellets) hydrogen reduced silver mordenite and be able to
adsorb challenge gas long enough to conduct required shop acceptance testing.

Water Gage (w.g.): The units for air pressure typically expressed in inches of water column height
(e.g., 60 inches w.g.). Equivalent to water column (w.c.).

1.5 Safety/Quality/Seismic Classifications

The quality level (QL) and seismic category (SC) of the silver mordenite columns are specified on the
data sheets In Section 2 of the MR. The QL and SC for the column support frames shall be the same as
the silver mordenite columns,

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards. and documents listed
below, which are an integral part of this specification.
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2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. If a date or revision is not listed in section 2,
the latest issue, including addenda, at the time of request for quote (RFQ) shall apply. The
dates and revisions listed in section 2 shall apply to all subsequent references to codes and
standards within this specification. When more than one code, standard, or referenced
document covers the same topic, the requirements for all must be met with the most stringent
governmg.

2.2 Codes

2.2.1 ASME AG-1-1997, Code on Nuclear Air and Gas Treatment, Sections AA, FD, FF, FG, and
TA

2.2.2 ASME AG-la-2000, Addenda to ASME AG-1-1997 Code on Nuclear Air and Gas Treatment,
Section HA

2.2.3 ASME B3l.3-l996, Process Piping

2.2.4 ASME B30.20·-l993, Below-The -Hook Lifting Devices

2.2.5 ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1, Rules for Construction of
Pressure Vessels

2.2.6 AWS D 1.6, Structural Welding Code-Stainless Steel

2.2.7 WAC 296-24, General Safety and Health Standards

2.3 Industry Standards

2.3.1 AGS-GOOI ©1998, Guideline for Gloveboxes, Second Edition

2.3.2 ASME N509-1989, Nuclear Power Plant Air-Cleaning Units and Components, Sections 1,2,
3,4 (Paragraphs 4.3, 4.4, 4.6.1 through 4.6.7.2,4.12, 4.13(a)), 5 (Paragraphs 5.6.5.5 and
5.6.5.6), 7 (Paragraph 7.2), 8 (Paragraph 8.2), 9, Appendix C, and Appendix D

2.3.3 ASME N5l 0-1989 (Rev. 1995), Testing of Nuclear Air Treatment Systems, Sections 1,2,3,
4,5,6,7,8,9, 11, 13, 15, and Appendices

2.3.4 ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear Facilities

2.3.5 ASME Y14.l00, Engineering Drawing Practices

2.3.6 ASTM A240/A240M, Standard Specification for Heat-Resisting Chromium and
Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels

2.3.7 ASTM C533, Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation

2.3.8 ASTM C612, Standard Specification for Mineral Fiber Block and Board Thenna1 Insulation
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2.3.9 ASTM C692, Standard Test Method for Evaluating the Influence of Thermal Insulations on
External Stress Corrosion Cracking Tendency of Austenitic Stainless Steel

2.3.10 ASTM C795, Standard Specification for Thermal Insulation for Use in Contact with
Austenitic Stainless Steel

2.3.11 ASTM C871, Standard Test Methods for Chemical Analysis of Thermal Insulation Materials
for Leachable Chloride, Fluoride, Silicate, and Sodium Ions

2.3.12 ASTM C929, Standard Practice for Handling, Transporting, Shipping, Storage, Receiving, and
Application of Thermal Insulation Materials for Use in Contact with Austenitic Stainless Steel

2.3.13 ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials

2.3.14 ASTM F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs

2.3.15 ASTM F594, Standard Specification for Stainless Steel Nuts

2.3.16 ERDA 76-21, Nuclear Air Cleaning Handbook, Chapter I (All), Chapter 2 (Paragraphs 2.1
through 2.4.16), Chapter 3 (Paragraphs 3.1, 3.4.1,3.4.2, 3.4.5, 3.4.6), Chapter 4 (Paragraphs
4.3 through 4.3.5,4.5.9), Chapter 7 (All), Chapter 8 (All), Chapter 9 (Paragraph 9.4.1)

2.3.17 NACE Standard RPO 198, The Control of Corrosion Under Thermal Insulation and
Fireproofing Materials-A Systems Approach

2.3.18 PIP INIH 1000, Hot Insulation Installation Details

2.3.19 PIP INSH2000, Installation of Hot Service Insulation Systems

2.4 Reference Documents/Drawings

2.4.1 24590-WTP-DC-ST-OI-00I, Structural Design Criteria

2.4.2 24590-WTP-3PS-GOOO-TOOOl, General Specification for Supplier Quality Assurance
Program Requirements

2.4.3 24590-WTP-3PS-GOOO-TP002, Specification for Positive Material Identification (PMI)

2.4.4 24590-WTP-3PS-GOOO-T0003, General Specification for Packaging, Handling and Storage
Requirements

2.4.5 24590-WTP-3PS-NWPO-TOOOI, Engineering Specification for General Welding and NDE
Requirements for Supplier Fabricated Piping

2.4.6 24590-WTP- 3PS-POOO-TOOO I, Engineering Specification for Piping Material Classes

2.4.7 24590-WTP-3PS-SSOO-T0001, Engineering Specification for Welding of Carbon Structural
Steel

2.4.8 24590-WTP-3PS-SSOO-T0002, Specification for Welding of Structural Stainless Steel and
Welding of Structural Carbon Steel to Structural Stainless Steel
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2A.9 24590-WTP-3PS-FBO 1-TOOO 1, Engineering Specification for Structural Design Loads for
Seismic Category III and IV Equipment and Tanks

2A.10 24590-WTP-3PS-AFPS-TOOO 1, Engineering Specification for Shop Applied Special
Protective Coatings for Steel Items and Equipment

3 Design Requirements

3.1 General Requirements

3.1.1 The silver mordenite columns, catwalk between the columns, and column support frames shall
be designed per this specification, the applicable documents listed in section 2 of this
specification, and the attached data sheets that are in Section 2 of the MR.

3.1.2 The detailed design of the silver mordenite columns, catwalk between the columns, and
column supports shall be performed by personnel who have, at a minimum, past experience in
the design, fabrication, and testing of silver zeolite adsorber banks or HEPA filter banks to
meet the requirements set forth in ASME AG-l, ASME AG-la, and NQA-l. Qualifications
for personnel conducting the detailed design of the silver mordenite columns shall be provided
to the Buyer for review.

3.1.3 All calculations, modeling, analyses, drawings, and documentation shall be performed and/or
completed using U.S. customary units.

3.1A The design of the two (2) silver mordenite columns to be provided shall be identical except for
platform layout details and catwalk layout details (see Figure 3). See Figures 1 and 3 for
column outlet termination points.

3.1.5 The CFD model and analysis, thermal analysis, silver mordenite column design analysis, and
seismic analysis to be provided per this specification must verify that the final detailed design
of the silver mordenite columns and column support frames meet the requirements set forth in
this specification and its addenda and attachments.
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3.1.6 Each silver mordenite column shall include all items shown or implied in Figure 1 including,
but not limited to, the following:

• housing with inlet, outlet, mounting frame, mounting channel base with anchorage
provisions, platform supports, discharge roughing filter receiver, piping connections and
manifolds for testing and sampling, piping connections for pressure drop indication,
insulation supports and hold-downs, column lifting lugs, adsorber hold-downs, adsorber
cover hold-downs, internal baffles, and mixing vanes (if mixing vanes required)

• adsorbers

• adsorber covers

• discharge roughing filter with access cover

• gaskets for sealing adsorbers to mounting frame, adsorber covers, and discharge roughing
filter cover

• insulation with jacketing

• platform with grating and guardrails

• catwalk platform with grating and guardrails

• tool box

One (l) of the silver mordenite columns shall also include an access ladder.

3.1.7

3.1.8

3.1.9

3.1.10

3.1.11

The silver mordenite columns shall be designed in a bank configuration with 36 silver
mordenite adsorbers per column mounted to a mounting frame within a housing (refer to
Figure 1). The inlet and outlet shall be at opposite ends with the melter offgas entering into an
upper plenum (inlet plenum), flowing in parallel through the adsorbers to a lower plenum
(outlet plenum), passing through a replaceable discharge roughing filter, and finally exiting.

Each silver mordenite column shall be designed for uniform offgas distribution so that the
offgas velocity readings through each adsorber are within ± 20 % of the calculated average
when operating at ± 10% of the silver mordenite column's design flowrate.

As applicable per testing requirements, all testing and sampling piping, connections, ports, and
manifolds shall be permanently attached to the silver mordenite columns and easily accessible
for shop and field testing. The Seller shall work closely with the Buyer to determine best
locations for testing and sampling piping, connections, ports, and manifolds.

The silver mordenite columns shall be designed for use with the bag-in/bag-out procedure to
be developed by the Seller to facilitate adsorber and discharge roughing filter removal and
replacement operations from the silver mordenite column's platform. The Seller shall work
closely with the Buyer on developing the bag-in/bag-out procedure.

A platform with guardrails shall be permanently attached to the top of each silver mordenite
column to enable access to the top of the columns for adsorber removal. The silver mordenite
colunm platforms shall be joined by a catwalk using mechanical fasteners after installation
(refer to Figure 1 and Figure 3). There shall be a three (3) foot wide opening, with a safety
gate or chain installed, in the guardrail of one (l) of the column platforms to facilitate adsorber
removal to grade. A ladder, with a safety gate or chain installed in column guardrail opening,
shall be permanently affixed to the northwest comer of the northern silver mordenite column
to facilitate access to the platforms.
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3.2 Basic Function

3.2.1 The silver mordenite columns are part of the HLW HOP system to remove gaseous
radioactive iodine (1-129) from the melter offgas stream. The columns will also remove other
gaseous halogens, such as fluorine and chlorine.

3.2.2 Melter offgas is generated from the vitrification of HL W slurry feed by a joule-heated ceramic
meIter. The offgas consists primarily of:

• Air from inleakage into the meltel', instrumentation, purges, and melter bubbler operation
(if used)

• Water evaporated from the melter feed

• Acid gases (i.e., Cal, NOx, sax, etc.) generated from anion decomposition

• Aerosols from dried melter feed and mel tel' cold-cap reaction solids, and

• Semivolatile chemicals generated from the molten glass pool

3.3 Performance

3.3.1 The silver mordenite columns shall be designed and fabricated to meet the mechanical and
process requirements on the attached data sheets in Section 2 of the MR and the design
requirements given in this specification.

3.3.2 The silver mordenite columns, catwalk, and support frame shall be designed for a minimum
service life of 40 years.

3.3.3 The silver mordenite columns shall have a minimum adsorbent life expectancy (before
requiring changeout due to halogen breakthrough) offive (5) years when operating
8,760 hours per year.

3.3.4 Pressure boundary leakage shall be no greater than 0.2 % of rated flowrate at a minimum
leakage test pressure equal to 150 % of maximum operating pressure.

3.3.5 The adsorberbypass leakage shall be no greater than 0.1 % of rated flow at 99.9 % efficiency.

3.3.6 Each silver mordenite column shall have uniform offgas flow distribution such that velocity
readings through each adsorber within the column (36 total) do not exceed ±20 % of the
calculated average when operating within ±10 % of design flowrate.

3.3.7 At maximum design temperature, the insulation jacket temperature and all uninsulated
portions of the silver mordenite columns, column support frames, embed plates, and shims.
with potential for personnel exposure, shall not exceed 140 of.

3.3.8 The Seller shall select a column base support insulating material that shall prevent the Buyer's
concrete foundation from exposure to temperatures exceeding 100 of.

3.3.9 Temperature of embed plate to concrete interface shall not exceed 150 OF (refer to Figure 5)
with the average temperature of the concrete area under the columns not exceeding 100 OF.
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3.4 Design Conditions

3.4.1 Refer to the silver mordenite column data sheets in Section 2 of the MR.

3.4.2 The silver mordenite columns shall be designed so that the overall housing length (excluding
insulation) does not exceed 19'-9 1/4", the overall width (including insulation) does not
exceed 15'-3 1/8", and the overall height does not exceed 1'-0" when measuring from the
bottom of the column to the top of the column's platform grating (refer to Figure 1). Only the
outlet can extend above the grating. The height of the outlets above the grating shall be the
minimum required to enable replacement of the discharge roughing filters from the column
platforms. Every effort shall be made by the designer performing the detailed design to
minimize the overall dimensions of the silver mordenite column while still meeting the
requirements of this specification and its addenda and attachments.

3.4.3 Each silver mordenite column platform may be extended up to 3.75 inch past the outlet end of
the column housing to enable platforms to be connected once the columns are installed at the
Buyer's facility (refer to Figure 3). This is to accommodate up to 7.5 inch of insulation
between the columns.

3.4.4 The silver mordenite columns shall be considered non-ESF as defined in ASME AG-1,
Article AA-1000.

3.4.5 The silver mordenite columns shall meet Level C service limits as defined in ASME AG-1,
Paragraph AA-4214.

3.4.6 The following silver mordenite column nominal inlet conditions shall apply:

• Flowrate:

• Temperature:

• Pressure:

• Halogens:

• NOx:

1,200 scfm (may fluctuate from 1,100 scfm to 1,400 scfm)

== 330 OF

(-)0.97 psig

== 0.02 Ibid (may fluctuate between 0.02 and 0.1 Ibid)

== 0.35 lb/h

• Primary Offgas Components:

N2~ 69.7 % by volume

24590-G04B-F00009 Rev 2
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3.4.7 The following silver mordenite column process requirements shall apply for design:

• Halogen Adsorption Efficiency: 99.9 (Yo

• Iodine Adsorption Efficiency: 99.9%

• Design Flowrate: 1500 scfm

• Maximum Superficial Velocity: 0.8 ft/s

• Maximum Design Temperature: 330 OF

• Minimum Adsorbent Life Expectancy: 5y

• Hours of Operation: 8760 h/y

• Maximum Pressure Drop: 10 inch w.g.

• Maximum Operating Pressure: ± 1.5 psig

• Maximum Design Pressure ± 3.0 psig

3.4.8 Silver mordenite column support frames shall be designed so that the overall length does not
exceed 19' -9 y,;" (excluding insulation), and the overall width does not exceed 15' -3 1/8"
(excluding insulation).

3.4.9 Approximately 12 inches of shim plates will be stacked at embed locations for leveling support
frames (refer to Figure 5). Once leveled, the following will be completed to anchor column
support frames to Buyer's foundation:

• Shim plates will be field welding together

• Support frames will be field welded to shim plates

• Shim plates will be field welded to embed plates

3.4.10 Drawings showing embed plate details and silver mordenite column embed plates locations
are included in Section 2 of the MR. Embed plates for silver mordenite columns are located
between column lines 7 & 9 and C & G on drawings. Embed plates are type "C".

3.4.11 No portion of the silver mordenite column support frames, or shims for leveling support
frames, shall come in contact with Buyer's foundation.

3.5 Environmental Conditions

3.5.1 The silver mordenite columns and column support frames will be installed indoors in an
R2/C2 area maintained between 59 OF and 95 OF dry-bulb temperature during normal
operation. Radiation exposure is targeted to be 0.25 mRad/hr.

3.5.2 Prior to installation, the silver mordenite columns and column support frames may be stored
outdoors at ambient temperature extremes ranging from (-)30 F dry-bulb to 117 F dry-bulb
and with a relative humidity of 0-100 %.
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3.6 Loadings

3.6.1 The silver mordenite columns, catwalk, and column support frames shall be self-supporting,
capable of carrymg the static loads of components, and capable of handling the stresses
imposed during shipment, installation, operation, and an earthquake.

3.6.2 Loads to be considered for the structural design of the silver mordenite columns shall be in
accordance with applicable codes, standards, and reference documents listed in section 2 of
this specification. As a minimum, loadings and stresses to be imposed shall meet Level C
service limits as described in ASME AG-1, Paragraph AA-4214 and shall be in accordance
with Buyer specification 24590-WTP-3PS-FBO 1-TOOO 1, Engineering Specification for
Structural Design Loads for Seismic Category III and IV Equipment and Tanks. Loadings and
stresses imposed for design of the column housings shall also be in accordance with ASME
Boiler and Pressure Vessel Code, Section VIII, Div. 1.

3.6.3 Loads to be used for the structural design of the silver mordenite column support frames shall
be in accordance with Buyer specification 24590-WTP-3PS-FBOI-T0001, Engineering
Specification for Structural Design Loads for Seismic Category III and IV Equipment and
Tanks.

3.7 Housing and Mounting Frame Requirements

3.7.1 The silver mordenite column housings and associated mounting frames shall be designed per
ASME AG-Ia, Section HA, ASME AG-1, Section FG, and all other applicable codes and
standards listed in section 2 of this specification. The housing pressure boundary for each
silver mordenite column shall also be designed generally in accordance with ASME Boiler
and Pressure Vessel Code, Section VIII, Div. 1.

3.7.2 Each silver mordenite column housing and associated mounting frame shall be designed so
that the adsorbers are automatically centered and aligned when inserted to ensure proper
gasket seating and sealing. The design shall ensure that the gasket and sealing surface is not
damaged during insertion and removal operations.

3.7.3 Housings shall have adsorber access covers for each adsorber to facilitate removal and
replacement of the adsorbers from the silver mordenite column platform.

3.7.4 Each housing shall have platform supports and be able to withstand maximum platform
loadings without damage. Refer to subsection 3.10 for platform loadings.

3.7.5 One (I) of the housings shall have ladder supports designed to withstand maximum ladder
loadings without damage. Refer to subsection 3.10 for ladder loadings.

3.7.6 Each housing shall have two (2) 3/4 inch flanged piping connections for installation of
pressure drop indication across the discharge roughing filter. Seller shall work with Buyer to
determine exact location and configuration of piping connections.

3.7.7 Housings shall have discharge roughing filter access covers to facilitate removal and
replacement of the discharge roughing filters.
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3.7.8 Fasteners, hold-downs, etc. for securing the adsorbers to the mounting frame and the adsorber
access covers to the housing shall be accessible from the platforms on the top of the silver
mordenite columns. The only additional operation required for adsorber removal after the
access covers are removed shall be to connect the crane hook to the adsorber lifting lug.

3.7.9 Internal baffles, turning vanes, and cross-venting holes shall be provided in the inlet plenum,
as required, to achieve balanced flow through the adsorbers.

3.7.10 The housing outlet shall terminate facing in the upward direction.

3.7.11 Each housing shall be insulated on the sides, top, bottom, and ends, and have insulation
supports, hold-downs, and fasteners. Piping and testing connections shall also be insulated.
Insulation design and installation shall be per applicable codes and standards listed in
section 2 of this specification. The thermal code shall be PP.

3.7.12 Adequate insulation flexibility shall be provided in the silver mordenite column housing
insulation to allow longitudinal and circumferential expansion and contraction of the silver
mordenite column insulation, housing, and housing attachments for temperatures ranging from
ambient to maximum design temperature.

3.7.13 Insulation shall be designed to provide a continuous waterproof, weather, and environmental
barrier.

3.8 Support Frame Requirements

3.8.1 Column support frames shall be designed in accordance with applicable sections of Buyer
specification 24590-WTP-DC-ST-OI-00l, Structural Design Criteria.

3.8.2 Column support frame shall contain the base support material used to insulate the Buyer's
concrete foundation.

3.8.3 Column support frame and insulation base material must meet the thermal requirements of this
specification and the seismic requirements of Buyer specification 24590-WTP-3PS-FBO 1
TOOO 1, Engineering Specification for Structural Design Loads for Seismic Category III and IV
Equipment and Tanks.

3.9 Adsorber Requirements

3.9.1 The silver mordenite column adsorbers shall be designed per ASME AG-l, Sections FD and
FF, and all other applicable codes and standards listed in section 2 of this specification.

3.9.2 The design of the adsorber cells for the silver mordenite columns shall be completed by a
silver mordenite expert (defined in 1.4.2) with experience in silver mordenite adsorber design.
Seller shall provide personnel qualifications to the Buyer for review prior to beginning
adsorber design.

3.9.3 Each adsorber shall be able to fit into a standard 55-gallon drum (excluding lifting lug). A
standard 55 gallon drum has an internal diameter of 22 1/2 inch and a height of 33 1/4 inch.
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3.9.4 Each adsorber shall hold at least 5.75 ft' of silver mordenite and have a cartridge bed length of
31.75 inch.

3.9.5 Each adsorber shall have a configuration per Figure 2, and be removable through the top of the
silver mordenite columns via a bag-in/bag-out operation.

3.9.6 The lifting lugs for the adsorber cells shall be securely attached during silver mordenite
column operation, but shall be removable if necessary.

3.9.7 The lifting lugs for the adsorber cells shall be sized and configured so that personnel are not
required to break the plane of the adsorber access openings in the silver mordenite column
housings to connect the crane hook for adsorber removal operations. Seller may propose a
method other than using a crane hook with a lifting lug to the Buyer for meeting this criteria
(e.g., a grab, grapple, etc.). Alternate methods must be compatible with Buyer's crane and be
submitted for Buyer's review prior to implementing into the detailed design.

3.9.8 Adsorbers shall be designed so that gasket material remains completely attached to the
adsorber during removal operations.

3.10 Platform and Catwalk Requirements

3.10.1 The silver mordenite column platforms and catwalk shall be designed to meet the
requirements set forth in WAC 296-24, General Safety and Health Standards, Buyer
specification 24590-WTP-DC-ST-01-00 I, Structural Design Criteria, and all other applicable
codes and standards listed in section 2 of this specification.

3.10.2 The silver mordenite column platforms shall be designed to provide a removal route for each
column adsorber individually. Platform shall have a grid of removable grating sections to
accomplish this (one section per adsorber).

3.10.3 The silver mordenite column platforms and catwalk between the columns shall include
guardrails. The guardrails shall be made out of piping.

3.10.4 The guardrails shall be designed per WAC 296-24-750 and to handle additional loading
imposed by a fully loaded toolbox (refer to 3.15) without failure during normal operation.

3.10.5 The minimum combined floor dead load and 100 psf live load for the column platforms and
catwalk shall be 150 psf.

3.10.6 The fixed ladder to be installed on one of the silver mordenite columns shall meet the
requirements set forth in WAC 296-24-810. Use a concentrated live load of300 pounds for
the ladder design.

3.10.7 The silver mordenite column platforms and catwalk must be able to be attached without
welding after the columns are placed in the HLW facility.

3.10.8 All openings in guardrails of each silver mordenite column platform shall have a safety gate or
chain designed per the requirements of WAC 296-24-750.
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3.11 Piping and Manifold Requirements

All piping (excluding guardrails), piping connections (includes column inlet and outlet), ports, and
manifolds shall be per the requirements set forth in Buyer specification 24590-WTP-3PS-POOO-TOOOl,
Engineering Specification for Piping Material Classes, for piping material service class S11V.

3.12 Lifting Requirements

3.12.1 Lifting lugs shall be installed on each silver mordenite column, catwalk, and column support
frame for balanced lifting and handling. Seller shall identify the weight and center of gravity
of each column, the catwalk, and column support frame and submit a report for Buyer review.

3.12.2 Installation of each silver mordenite column and column support frame shall be completed
separately by a single crane operation.

3.12.3 All lifting attachments shall have either a safety factor of three (3), based on material yield
strength, or five (5), based on the material ultimate strength, whichever is more conservative
meeting the requirements of ASME B30.20.

3.12.4 The lifting lugs and any supplied lifting equipment (i.e. spreader beam, structural lifting
devices, etc.) shall be designed in accordance with the requirements of ASME B30.20 and
permit lifting the silver mordenite columns, the catwalk, and column support frames without
distortion or damage to the components.

3.12.5 The silver mordenite column, catwalk, and column support frame lifting lugs must be
accessible from the top without removal of insulation, covers, and guardrails.

3.12.6 The lifting lugs must accept standard lifting equipment. Chain blocks or braiding shall not be
permitted. Shackles must be Crosby or equivalent meeting Federal Specification RR-C-27lD.

3.12.7 Sampling and testing connections and ports shall not be used for lifting.

3.12.8 All lifting points on silver mordenite columns and column adsorbers, catwalk, and column
support frames shall be proof tested in-situ. Test and examination certificates shall be in
accordance with the requirements of ASME B30.20 and shall be provided to the Buyer for
review.

3.13 Discharge Roughing Filter Requirements

The discharge roughing filters for the silver mordenite columns shall be rated for at least 330°F and have
a minimum capacity of two (2) times the design flowrate.

3.14 Bag-in/Bag-out Procedure Requirements

3.14.1 Seller shall provide a detailed bag-in/bag-out procedure for removal and replacement of the
silver mordenite column adsorbers and discharge roughing filters using PPE, bags, a glovebag
(if required), special tools, and a standard one-hal f ton overhead traveling crane. Refer to
Figure 3 and Figure 4 for room and crane clearance limitations.
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3.14.2 Seller shall work with Buyer to determine PPE requirements to be included in the procedure
for personnel conducting adsorber and roughing filter removal and replacement.

3.14.3 The bag-in/bag-out procedure shall be based on conducting adsorber and discharge roughing
filter replacement when the silver mordenite columns are not in operation. The temperature of
the silver mordenite columns shall be no greater than 100 of.

3.14.4 If a glovebag is required to perform the bag-in/ bag-out procedure, it shall conform to
AGS-G001, and ERDA 76-21, Paragraph 2.2.1 and Chapter 7. Seller shall work with Buyer
to determine whether or not a glovebag will be necessary.

3.14.5 Drawings of bags and glovebag (ifglovebag is required) to be used shall be included in the
bag-in/bag-out procedure. Drawings shall show configuration with dimensions and identify
any equipment. filters, and/or apparatus to be an integral part of the bags and glovebag.
Drawings shall also identify material, manufacturer, and/or model numbers of all bag and
glovebag components.

3.14.6 The bag-in/bag-out procedure shall be written to ensure that, after adsorber or discharge
roughing filter access cover removal and bag installation, adsorber or filter confinement is not
broken at any time.

3.14.7 Only one (l) adsorber access cover shall be removed at any time when performing the
bag-in/bag-out procedure.

3.14.8 After anyone (1) of the adsorber access covers or the discharge roughing filter access cover is
removed, a vacuum will be drawn on the silver mordenite column to ensure that
approximately 5 scfm of air will be drawn into the silver mordenite column adsorber or
discharge roughing filter opening.

3.14.9 Personnel shall not need to break the plane of the adsorber or discharge roughing filter access
openings in the silver mordenite columns at any time to perform the bag-in/bag-out procedure.

3.14.10 The bag-in/bag-out procedure shall be able to be safely completed with crane clearance and
lifting constraints shown in Figure 4.

3.14.11 At no time during completion of the bag-in/bag-out procedure shall personnel performing the
procedure need to extend any part of their bodies below the adsorbers when the adsorbers are
attached to the crane.

3.15 Special Tool Requirements

3.15.1 Special tools shall be designed for use with the bag-in/bag-out procedure to be proposed by
the Seller.

3.15.2 Special tools shall be fabricated using stainless steel.

3.15.3 All special tooling shall be designed to handle at least four (4) times the expected load without
yielding.
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3.16 Toolbox Requirements

3.16.1 Toolboxes for special tools shall be affixed to the top rail of the platform guardrails per the
configuration shown in Figure 1 and Figure 3.

3.16.2 Toolboxes shall have hinged lids with positive latching mechanisms. Padlocks shall be able to
be installed on latching mechanisms.

3.16.3 Toolbox shall be designed to hold at least 4 times the intended load and have 50 % more
capacity than required to house all special tools.

3.17 CFD Model and Analysis Requirements

3.17.1 The 3-D CFD model, required per section 1 of this specification, shall demonstrate the effects
of internal structures and components on offgas flow distribution through the adsorbers in the
silver mordenite columns.

3.17.2 The 3-D CFD model shall include the following components of the silver mordenite columns:

• housing including inlet (with transition fittings or piping to inlet plenum), outlet
(including transition fittings or piping from outlet plenum), inlet plenum, mounting frame,
outlet plenum, discharge roughing filter, manifolds for testing and sampling, and any
required internal baffles, mixing vanes, and/or cross-venting holes

• adsorbers with hold-downs

• adsorber covers

• discharge roughing filter

3.17.3

3.17.4

3.17.5

The 3-D graphical results from the CFD model shall include:

• analysis of changes to the silver mordenite columns to enhance offgas flow effectiveness

• analysis of the effect of including additional baffles, mixing vanes, and/or cross-venting
holes as required to study local offgas flow effects to achieve uniform offgas flow
distribution through the adsorbers

• analysis of changes to the silver mordenite column to minimize the overall dimensions

The 3-D graphical results from the CFD model shall demonstrate uniform offgas flow
distribution through the adsorbers so that the offgas velocity readings through each adsorber in
the silver mordenite columns are within ± 20 % of the calculated average when operating at
± 10 %l of the silver mordenite column's design flowrate.

Provide pressure drop to velocity relationship per foot of silver mordenite bed length as part of
the CFD analysis.
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The Seller shall provide the documented results from the 3-D CFD analysis in report form to
the Buyer. The CFD report shall provide a complete offgas flow analysis and shall include
3-D graphical results of the model and any calculations performed. The reports shall, at a
minimum, include:

• definition of analysis objective

• identification of equipment for analysis

• general description of equipment supplemented by drawings and sketches

• functional requirements per this specification and its addenda and attachments

• purpose of analysis

• definition of design criteria and inputs with corresponding sources

• results of literature searches and other applicable background data

• applicable codes, standards, and reference documents per section 2 of this specification
broken down by chapter, section, and paragraph, as applicable

• analysis methodology

• description of computer(s) used to conduct analysis

• description of software/computer programs used for modeling and any calculations
required, including program name, program revision, description of program capabilities
and limitations, justification for choice of program, and evidence and description of
program validation method

• assumptions (indicate those that must be verified as the design proceeds)

• analyses conducted with results

• summary of analysis results

• conclusions

• location for Buyer review signatures

All assumptions shall be plainly identified and data presented (including their uncertainty)
with precise logic. Actual accomplishments of the work shall be clearly stated.

3.17.7 The final CFD report shall convey information to several disciplines, many of whom may be
less familiar with the general subject than the authors. Care shall be taken to use simple
statements and expressions and to make statements as concise as possible. If highly technical
terms are necessary, they shall be adequately explained and defined.

3.18 Thermal Analysis Requirements

3.18.1 Method of thermal analysis shall be proposed by the Seller.

3.18.2 The thermal analysis shall include the effects of stresses resulting from potential variations in
temperatures due to startup, normal operation, shutdowns, and thermal cycling of the silver
mordenite columns. The analysis shall consider that the column platforms shall be connected
together with mechanical fasteners during normal operation.

24590-G04B-F00009 Rev 2

Page 22
Ref: 24590-WTP-3DP-G04B-00049



3.18.3

3.18.4

3.18.5

3.18.6

3.18.7

3.18.8

3.18.9

24590-HlW-3PS-MBTO-TP001, Rev 2
Silver Mordenite Column Design and Fabrication

The thermal analysis shall determine the thickness and extent of insulation required on the
sides, ends, and top of silver mordenite columns, column support frames, embed plates, and
shims, to ensure that the insulation jacket temperature and all exterior uninsulated portions of
the silver mordenite columns, with potential for personnel exposure, do not exceed 140 of at
maximum design temperature and that the total heat loss is limited to 12 Kw per unit.

The thermal analysis shall determine the thickness and extent of insulation required on the
bottom of the silver mordenite columns so that the temperature of embed plate to concrete
interfaces do not exceed ISO OF and the temperature of support base to concrete interface do
not exceed 100 OF (refer to Figure 5). Thermal analysis shall confirm Seller's column support
insulation material meets requirements of this specification, addenda, and attachments.

The thermal analysis shall determine the maximum allowable inlet and outlet nozzle loadings
and displacements in all directions at maximum design temperature.

The base temperature for construction shall be assumed to be 70 of. Refer to the attached data
sheets that are m Section 2 of the MR for maximum design temperature, operational
temperature extremes, and thermal cycling data.

The thermal analysis shall include the following components of the silver mordenite columns:

• housing with inlet, outlet, mounting frame, mounting channel base with anchorage,
platform supports, discharge roughing filter receiver, piping connections and manifolds
for testing and sampling, insulation supports and hold-downs, adsorber hold-downs,
adsorber cover hold-downs, internal baffles, and mixing vanes (if mixing vanes required)

• adsorbers

• catwalk

• adsorber covers

• discharge roughing filter with access cover

• gaskets for sealing adsorbers to mounting frame, adsorber covers, and discharge roughing
filter cover

• insulation with jacketing

• platform with grating and guardrails

The thermal analysis shall include column support frame, shims, embed plates, Buyer's
foundation, and any insulation required on support frame, shims, and embed plates.

The thermal analysis results shall demonstrate that the silver mordenite columns, catwalk, and
support frame are adequate for a 40 year service life. For design purposes, use a thermal cycle
frequency of 13 cycles every 3 years for the life of the plant (40 years).
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The Seller shall provide the documented results of the thermal analysis in report form to the
Buyer. The thermal analysis report shall provide a complete thermal analysis of the silver
mordenite columns, catwalk, and support frame and shall include 3-D graphical results of
models and all calculations performed, as applicable to the analysis approach chosen. The
report shall, at a minimum, include:

• definition of analysis objective

• identification of equipment for analysis

• general description of equipment supplemented by drawings and sketches

• functional requirements per this specification and its addenda and attachments

• purpose of analysis

• definition of design criteria and inputs with corresponding sources

• results of literature searches and other applicable background data

• applicable codes, standards, and reference documents per section 2 of this specification
broken down by chapter, section, and paragraph, as applicable

• analysis methodology

• description of computer(s) used to conduct analysis

• description of any software/computer programs used for modeling and any calculations
required, including program name, program revision, description of program capabilities
and limitations, justification for choice of program, and evidence and description of
program validation method

• assumptions (indicate those that must be verified as the design proceeds)

• analyses conducted with results

• summary of analysis results

• conclusions

• location for Buyer review signatures

All assumptions shall be plainly identified and data presented (including their uncertainty)
with precise logic. Actual accomplishments of the work shall be clearly stated.

3.18.11 The final thermal analysis report shall convey information to several disciplines, many of
whom may be less familiar with the general subject than the authors. Care shall be taken to
use simple statements and expressions and to make statements as concise as possible. If
highly technical terms are necessary, they shall be adequately explained and defined.

3.19 Silver Mordenite Column Design Analysis Requirements

3.19.1 The design analysis of the silver mordenite columns shall be conducted by a silver mordenite
expert (defined in 1.4.2) to determme the expected adsorbent changeout frequency for the final
silver mordenite column design. Seller shall provide personnel qualifications to the Buyer for
review prior to beginning adsorber design.

3.19.2 Analysis shall be conducted considering operation of the silver mordenite columns at design
conditions.
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Analysis shall determine expected adsorbent changeout frequency for the following two (2)
halogen loading conditions:

• 0.02Ib/d

• O.llb/d

Assume that the offgas flow through the adsorbers in the silver mordenite columns may vary
up to ± 20 % from the average with the system operating at ± 10 % of design flowrate.

The Seller shall provide the documented results of the silver mordenite column analysis with
any graphical results, as applicable, in report form to the Buyer prior to fabricating the
columns. The report shall, at a minimum, include:

• definition of analysis objective

• identification of equipment for analysis

• general description of equipment supplemented by drawings and sketches

• functional requirements per this specification and its addenda and attachments

• purpose of analysis

• definition of design criteria and inputs with corresponding sources

• results ofliterature searches and other applicable background data

• applicable codes, standards, and reference documents per section 2 of this specification
broken down by chapter, section, and paragraph, as applicable

• analysis methodology

• description of computer(s) used to conduct analysis

• description of any software/computer programs used for modeling and any calculations
required, including program name, program revision, description of program capabilities
and limitations, justification for choice of program, and evidence and description of
program validation method

• assumptions (indicate those that must be verified as the design proceeds)

• analyses conducted with results

• summary of analysis results

• conclusions

• location for Buyer review signatures

All assumptions shall be plainly identified and data presented (including their uncertainty)
with precise logic. Actual accomplishments of the work shall be clearly stated.

The final silver mordenite column design analysis report shall convey information to several
disciplines, many of whom may be less familiar with the general subject than the authors.
Care shall be taken to use simple statements and expressions and to make statements as
concise as possible. Ifhighly technical terms are necessary, they shall be adequately
explained and defined.
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3.20 Accessibility and Maintenance

Accessibility and maintenance requirements shall be per this specification and its addenda and
attachments.

4 Materials

4.1 Construction

4.1.1 Materials used in the construction of the silver mordenite columns shall conform to the
requirements of ASME AG-l, Article AA-3000, ASME AG-Ia, Article HA-3000, and this
specification. Material property and performance data for any materials not covered in ASME
AG-l, ASME AG-la or this specification shall be submitted to the Buyer for review prior to
incorporation into the design of the silver mordenite columns. Performance data shall indicate
that material is acceptable for environmental and specific service conditions.

4.1.2 All materials used in the construction of the silver mordenite columns shall be resistant to
radiation levels indicated in subsection 3.5 of this specification and be able to operate under
environmental and design conditions described in ASME N509, paragraph 4.4 and this
specification.

4.1.3 Seller shall maintain a record of ASTM numbers, material test reports, and manufacturer
material certifications for all materials used for construction of the silver mordenite columns,
catwalk, support frame, and base support insulation. Seller shall provide copies to the Buyer.

4.1.4 All materials used in the manufacture of the silver mordenite columns, column support frames,
and shims shall be new and unused. Where specific criteria are not provided, material
selection shall be determined by the Seller and have properties and composition suitable for
the specific service conditions and consistent with this specification and its addenda and
attachments.

4.1.5 Dissimilar metal couples shall be avoided. Materials classified in different groups are
considered dissimilar and incompatible due to corrosion potential.

4.1.6 The silver mordenite columns shall be made of the materials listed in the silver mordenite
column data sheets in Section 2 of the MR. Adsorber cells, adsorber covers, and access
roughing filter covers shall be constructed of316 L stainless steel. The column platforms,
catwalk, and toolboxes shall be made of 304 L stainless steel. All fasteners, hold-downs, and
adsorber covers shall be 316 L or 304 L stainless steel.

4.1.7 The discharge roughing filter frame shall be composed entirely of 316 L stainless steel.
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4.1.8 The insulation to be installed on the silver mordenite columns shall be calcium silicate
jacketed with 304 stainless steel. Column support base insulation material shall be per Seller
to meet concrete temperature requirement. The calcium silicate shall meet the requirements of
ASTM C533, Type 1, and shall be marked continuously to designate that no asbestos is
present. The insulation thickness to be installed shall be as determined in the thermal analysis.
The stainless steel jacketing shall be 0.024 inch thick flat and smooth sheet, and conform to
ASTM A240. The jacketing shall be furnished in the annealed or soft condition with a regular
2B mill finish and have a factory applied moisture barrier.

4.1.9 Insulating materials shall be uniform in thickness when installed and without irregular
surfaces, voids, gaps, or depressions greater than 1/8 inch. Use sectional, segmental, cut
block, or preformed insulation and jackets as much as possible to enhance the uniformity. The
Seller may use mineral wool blanket insulation on irregular surfaces and around intricate
shapes. Column support base insulation material shall be per Seller to meet concrete
temperature requirement.

4.1.10

4.1.11

4.1.12

4.1.13

4.1.14

4.1.15

4.1.16

Mineral wool insulation materials shall have less than 30 % cumulative shot as determined by
ASTM C6l2, Annex A 1. The density shall not be less than eight (8) pounds per cubic foot
with a thermal conductivity of 0.40 Btu-inch square foot per OF at a mean temperature of
200 of.

Cements, mastics, and adhesives used shall be suitable for the maximum design temperature
of the silver mordenite columns. The mixing of cements, mastics, etc., shall be done with
deionized water.

The following insulation holding materials are permissible:

• 18-gage wire

• 0.025 inch x 3/4 inch wide straps (0.025 inch x 1/2 inch wide straps for 2 inch and
smaller pipe)

• 1 inch hexagonal mesh netting (0.025 inch three-twist stainless steel 18-8 wire)

• wing seals

All calcium silicate and other insulating materials used on the silver mordenite columns shall
be qualified for use on austenitic stainless steel in accordance with ASTM C795 by
conforming to the preproduction test requirements of ASTM C692 and the confirming quality
control requirements for chemical analysis of ASTM C87l.

All insulation shall meet ASTM E84 fire hazard rating not to exceed 25 for flame spread and
50 for fuel contributed and smoke developed. Ratings used are determined by Underwriters
Laboratories, Inc. (UL).

All insulation screws shall be stainless steel No.8 x 1/2 inch self-drilling.

Silver mordenite to be supplied per this specification shall be C-Chem AG-900 (1OX16 mesh,
cylindrical pellets) hydrogen reduced silver mordenite.
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4.1.17 Testing media to be used to conduct shop testing shall be identical in size and shape to
C-Chem AG-900 (lOx 16 mesh, cylindrical pellets) hydrogen reduced silver mordenite.
Testing media shall be compatible with all testing agents to be used in the testing and
qualification of the silver mordenite columns. Testing media shall be compatible with the
silver mordenite column materials of construction.

4.1.18 All stainless steel bolts and studs shall conform to ASTM F593.

4.1.19 All stainless steel nuts shall conform to ASTM F594.

4.1.20 Material used in the construction of silver mordenite column support frames shall be resistant
to radiation levels indicated in subsection 3.5 on this specification.

4.2 Positive Material Identification

Refer to Buyer specification 24590-WTP-3PS-GOOO-TP002, Specification for Positive Material
Identification (PMI), for PMI requirements.

4.3 Prohibited Materials

4.3.1 Mercury and other low melting point metals, their alloys, or materials containing such metals
as their basic constituents shall not be used in the construction of the silver mordenite
columns, column support frames, or shims.

4.3.2 Molybdenum and halides shall not be used in direct contact with stainless steel.

4.3.3 Asbestos shall not be included in any component of the silver mordenite columns.

4.3.4 Carbon steel shall not be included in any component of the silver mordenite columns or
catwalk.

4.3.5 Halide containing materials shall not be used in any component of the silver mordenite
columns.

4.4 Storage of Special Materials (e.g., stainless steel) prior to work

4.4.1 Stainless steel is susceptible to corrosion caused by the contact and interaction with
incompatible materials. All stainless steel material shall be stored in separate areas away from
other materials.

4.4.2 Storage of silver mordenite and testing media shall be per the manufacturers instructions to
prevent contamination and degradation. Silver mordenite and testing media storage
requirements and instructions shall be provided by the Seller to the Buyer for review prior to
purchase.

4.4.3 Storage of insulation and insulation components shall be per ASTM C929 and all other
applicable codes, standards, and reference documents in section 2 of this specification.
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5 Fabrication

5.1 General Requirements

5.1.1 The silver mordenite columns, catwalk, and column support frames shall be fabricated per this
specification and the applicable documents listed in section 2 of this specification.

5.1.2 ASME Boiler and Pressure Vessel Code, Section VIIl, Div. 1 shall only be applied to the
fabrication of the housing pressure boundary of the silver mordenite columns. The housing
pressure boundary shall be fabricated generally in accordance with ASME Boiler and Pressure
Vessel Code, Section VIIl, Div. 1.

5.1.3 All tolerances, surface flatness, and finish requirements for assembly and fabrication shall be
determined and specified by the Seller when completing the detailed design to meet
performance requirements set forth in this specification and its addenda and attachments. At a
minimum, all tolerances, surface flatness, and finish requirements shall be per this section and
all applicable codes, standards, and reference documents in section 2 of this specification.

5.1.4 Identification of fabrication methods shall be included in the detailed design of the silver
mordenite columns and column support frames.

5.1.5 All fabrication shall be performed by personnel qualified in accordance with this specification
and applicable documents in section 2 of this specification.

5.2 J\ssembly

5.2.1 Flatness of the completed silver mordenite columns, catwalk, and column support frames shall
be 1/8 inch per foot minimum, with no greater than 3/16 inch over the entire length, except for
areas around cutouts. Areas around cutouts shall be flat within 1/16 inch per foot.

5.2.2 Cutout locations shall be within ± 1/8 inch and cutout size shall be within ± 1/16 inch.

5.2.3 The silver mordenite columns, catwalk, column support frames, and shims shall have rounded
edges that are both smooth and not sharp to the touch.

5.2.4 The method of fabrication shall minimize the number and amount of seams, overlaps, or other
discontinuities, which could trap radioactive contamination.

5.3 Tolerances

5.3.1 Thickness tolerances shall conform to the requirements of the referenced commercial
standard. In the absence of such criteria, allowable thickness shall be plus 0.0 I0 inch, minus
0.005 inch.

24590-G04B-F00009 Rev 2

Page 29
Ref: 24590-WTP-3DP-G04B-00049



24590-HLW-3PS-MBTO-TP001, Rev 2
Silver Mordenite Column Design and Fabrication

5.3.2 General dimension tolerances as a minimum shall be per the following:

Decimals -

• XX ± 0.2 inches

• XXX ± 0.12 inches

• XXXX ± 0.062 inches

Angles -

• ± 2()

5.3.3 Nozzle and flange alignment shall be within ±0.5 degrees of design conditions.

5.3.4 Tolerances for insulation sheet metal thickness and wire diameter shall be ±12 % of nominal.

5.4 Welding Fabrication Requirements

5.4.1 Seller shall develop detailed welding, weld inspection, NDE, and weld repair procedures for
fabrication of the silver mordenite columns, catwalk, and support frame and submit them to
the Buyer for review prior to fabrication. Procedures shall include acceptance criteria. The
procedures shall conform to the following, as applicable:

• Buyer Specification 24590-WTP-3PS..SSOO-T0002

• Buyer Specification 24590-WTP-3PS-NWPO-TOOOI

• ASME Afi-l a, Article HA-6000

• ASME AG .. 1, Articles FD-6000 and FG-6000

• ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1

• ASME B31.3, Category M Fluid Service

• AWSD1.6

5.4.2 Silver mordenite column welding, weld inspection, NDE, and weld repair shall be carried out
in accordance with the applicable procedures developed per the previous paragraph.

5.4.3 Silver mordenite column welder qualifications shall be performed in accordance with ASME
Section VIII or AWS as required.

5.4.4 Welding or material manipulation shall be carried out indoors and only when the ambient,
piping, or plate temperature is above 41°F, or higher where elevated temperatures are called
for by a process.

5.4.5 Personnel performing silver mordenite column weld inspections shall be qualified in
accordance with ASME AG-l, Paragraph AA-6335, ASME Boiler and Pressure Vessel Code,
Section VIII, Div. 1, and Buyer specification 24590-WTP-3PS-SSOO-T0002, Specification for
Welding ofStructural Stainless Steel and Welding ofStructural Carbon Steel to Structural
Stainless Steel.
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5A.6 Repairs required as a result of weld rejection by either the Buyer's or Seller's final inspection
shall be fully documented in accordance with Seller's Quality Assurance Program (QAP).
Silver mordenite column weld repairs shall be performed in accordance with ASME AG-1,
subsubarticle AA-6330 and ASME Boiler and Pressure Vessel Code, Section VIII (housing
pressure boundary only). Weld repair records shall be included with Seller's quality
verification document package to be submitted to Buyer.

5A.7 Joints and seams shall be fabricated in accordance with ASME AG-1a, subsubarticle HA-4330
and ASME BOller and Pressure Vessel Code, Section VIII (housing pressure boundary only).

5A.8 Each silver mordenite column procedure shall be prepared and qualified in accordance with
the requirements of the listed specifications and standards in 5A.1 above or ASME Section
VIII, whichever is more stringent.

5A.9 Seller shall develop detailed welding, weld inspection, NDE, and weld repair procedures for
fabrication of the silver mordenite column support frames and submit them to the Buyer for
review prior to fabrication. Procedures shall include acceptance criteria. Procedures shall be
in accordance with Buyer specification 24590-WTP-3PS-SSOO-T0002, Engineering
Specification for Welding ofStructural Stainless Steel and Welding ofStructural Carbon Steel
to Structural Stainless Steel.

5.4.10 Silver mordenite column support frame welding, weld inspection, NDE, and weld repair shall
be carried out in accordance with the applicable procedures developed per the previous
paragraph.

5A.11 Silver mordenite column support frame welder qualifications shall be performed in accordance
with Buyer specification 24590-WTP-3PS-SSOO-1'0002, Engineering Specification for
Welding ofStructural Stainless Steel and Welding ofStructural Carbon Steel to Structural
Stainless Steel.

5.5 Insulation

5.5.1 The Seller shall provide detailed insulation installation procedures complete with sketches
showing methods and details for applying and securing insulation, metal jacketing, etc., to the
silver mordenite columns and support frames. The insulation procedures shall be in
accordance with PIP INIH1000, PIP INSH 2000, and NACE Standard RP0198, and this
specification. The insulation installation procedures shall be reviewed by the Buyer prior to
commencement of work to install insulation on the silver mordenite columns.

5.5.2 Insulation shall be stored, handled, and installed in accordance with the procedures developed
per 5.5.1 above, PIP INSH2000, and Buyer specification 24590-WTP-3PS-GOOO-T0003,
General Specification for Packaging. Handling and Storage Requirements.

5.5.3 Seller personnel used for supervising insulation installation shall have a minimum of
five (5) years experience in such work. All other personnel shall have special training and will
work under the supervision of personnel having a minimum of five (5) years experience.
Training records for personnel shall be provided to Buyer's Representative upon request.

5.5A Surfaces to be insulated shall be dry and free ofloose scale, dirt, and oil before the insulation
IS applied.
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5.5.5 All insulation materials shall be stored, mixed, thinned, and applied in accordance with the
manufacturer's printed instructions. All conflicts between this specification and the
manufacturer's instruction shall be brought to the attention of the Buyer for resolution.

5.5.6 Insulation thicknesses greater than three (3) inch shall be applied in multiple layers with
staggered joints. Each layer of multiple layer and double insulation shall be held in place
separately.

5.5.7 Provide removable/replaceable insulation on flanges, manholes, doors, and access openings.

5.5.8 Stainless steel jacketing to be installed on curved surfaces and piping shall be machine rolled
for circumferential fit.

5.5.9 Provide continuous jacketing with an overlap of2 inch minimum between sections. Standard
process industry practices shall be followed.

5.5.10 Exposed edges of stainless steel jacketing shall be machine-bent or rolled to eliminate sharp
comers.

5.5.11 The jacketing shall be secured with 3/4 inch stainless steel bands. One-half inch stainless steel
bands shall be used for 2 inch and smaller piping.

5.5.12 Securely fasten metal jacketing on flat surfaces of silver mordenite columns on maximum 18
inch centers.

5.5.13 All cut ends of wire shall be embedded into the insulation.

5.5.14 The use of screws as holding material for insulation is unacceptable.

5.5.15 No insulation shall be installed on the silver mordenite columns until a written release has
been obtained from the Buyer's Representative by the Seller.

6 Tests and Inspections

6.1 General Requirements

6.1.1 The silver mordenite columns, catwalk between the column platforms, and column support
frames shall be tested and inspected per this specification and the applicable documents listed
in section 2 of this specification.

6.1.2 Seller shall conduct and be responsible for all testing and inspections required per this
specification, applicable codes, applicable standards, and reference documents.

6.1.3 Seller shall submit a detailed test and inspection plan identifying all the inspections and tests
planned, including recommended witness and hold points. Buyer's inspector will advise the
Seller of witness and hold points and identify the shop tests that the Buyer intends to witness.
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6.1.4 Seller shall develop and submit to Buyer detailed test procedures for conducting all shop and
field acceptance testing required per this specification, applicable codes, standards, and
reference documents for review by the Buyer prior to silver mordenite column fabrication.
Procedures shall include acceptance criteria and detailed drawings of the shop and field testing
configurations. Seller shall identify on drawmgs location of taps, ports, piping connections,
and/or manifolds made on housing and ductwork in order to take measurements during shop
and field tests. These taps, ports, piping connections, and/or manifolds shall be temporarily
capped for use in the field during acceptance testing. Seller shall provide instructions on
permanently sealing these taps after field acceptance testing. Drawings shall be scaleable and
shall include plan and elevation views of the following:

• silver mordenite column

• any Seller furnished materials, fittings, and ductwork required to perform the tests

• Seller furnished discharge roughing filter

• all Seller furnished equipment, apparatus, and instrumentation

6.1.5 Seller shall develop and submit to Buyer detailed testing and inspection procedures for
conducting all testing and inspections required per this specification, applicable codes,
standards, and reference documents for review by the Buyer prior to silver mordenite column
fabrication.

6.1.6 Seller shall complete reports of all testing and inspections and submit them to Buyer. Reports
shall identify the component tested, date performed, applicable test procedure, acceptance
criteria, person performing the test or inspection, test results, and conclusions. Drawings of
test setups shall be included. All testing and inspection results shall be certified.

6.1.7 Control and calibration of measuring and test equipment shall be in accordance with
ASME AG-l, subsubarticle AA-5130.

6.1.8 All testing and mspection instruments used to conduct testing on the silver mordenite columns
and column platform shall meet the requirements set forth in ASME AG-1, Article TA-3000.
All testing and inspection instruments shall be in calibration and traceable to the appropriate
national standard.

6.1.9 Any non-conforming work shall be redone by the Seller at Seller's cost.

6.2 Welding Inspection Requirements

6.2.1 Silver mordenite column welds shall be inspected, examined, and tested in accordance with
ASME AG-l, subsubarticle AA-6330, ASME Boiler and Pressure Vessel Code, Section VIII,
Div. 1 (housing pressure boundary only), Buyer specification 24590-WTP-3PS-SSOO-T0002,
Specificationfor Welding ofStructural Stainless Steel and Welding ofStructural Carbon Steel
to Structural Stainless Steel, and Buyer specification 24590-WTP-3PS-NWPO-TOOOl,
Engineering Specification for General Welding and NDE Requirements for Supplier
Fabricated Piping. Surface inspections shall be performed using the dye penetrant method.
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6.2.2 Silver mordenite column support frame welds shall be inspected, examined, and tested in
accordance with Buyer specification 24590-WTP-3PS-SSOO-T0002, Engineering
Specification for Welding ofStructural Stainless Steel and Welding ofStructural Carbon Steel
to Structural Stainless Steel.

6.3 Personnel Qualifications

6.3.1 All inspection and testing shall be performed by personnel qualified per the requirements set
forth in this specification and all applicable documents in section 2 of this specification.

6.3.2 Seller shall submit personnel qualification documents, including years of experience for
Seller's inspection and test personnel, for Buyer review.

6.4 Shop Tests

6.4.1 Seller shall provide all materials, labor, tools, equipment, apparatus, instrumentation, testing
media, and challenge gas to conduct all shop testing on the silver mordenite columns.

6.4.2 All shop tests requiring that adsorbent media be installed in the silver mordenite columns shall
be conducted using silver mordenite if available in time to meet delivery schedule
requirements in Section 1 of the MR. The Seller shall ensure that the silver mordenite does
not become contaminated or degraded at any time before, during, or after completion of shop
testing.

6.4.3 In the event that the silver mordenite is not available in time for shop acceptance testing due to
silver mordenite production limitations, testing media shall be used. Testing media shall be
loaded into adsorber cells and tested per applicable portions of ASME AG-l, Article FD-5000.
Seller shall issue manufacturer's information for testing media to the Buyer for review prior to
purchase.

6.4.4 Seller shall conduct the following acceptance tests in the shop on each unit using air at
ambient temperature, with exception to the airflow distribution test (which shall be performed
on a single column to verify design), prior to shipment:

• Visual Inspection

• Structural Capability Test

• Mounting Frame Pressure Leak Test

• System Bypass Test

• Differential Pressure Test

• Airflow Distribution Test

All silver mordenite column shop acceptance testing procedures shall conform to ASME AG-l
(Section TA), N509 (Section 9), and ERDA 76-21 (Chapter 8).
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6.4.5 Pneumatic testing per ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1 shall be
conducted on the silver mordenite column housing pressure boundary. Ll-stamp and
National Board Registration for the silver mordenite columns are not required.

6.4.6 Structural Capability Test: Conduct at (+) 4 psig and (-) 4 psig and ambient conditions.

6.4.7 Mounting Frame Pressure Leak Test: Leakage shall not exceed 0.2 % of design flowrate at a
minimum testing pressure equal to 150 % of maximum operating pressure.

6.4.8 System Bypass Test: At ± 10 % of design flowrate through the silver mordenite column,
challenge gas leakage rate shall not exceed 0.1 % at 99.9 % efficiency.

6.4.9 The Seller shall conduct proof testing in-situ on the silver mordenite column, catwalk, and
support frame lifting points in the shop.

6.4.10 All test results shall be documented, certified, and submitted to the Buyer for review.

6.5 Field Tests

6.5.1 Seller shall provide the services of a technical representative during all field testing required
per this specification, applicable codes, applicable standards, and reference documents. Seller
shall provide all tooling, equipment, material, apparatus, instrumentation, and challenge gas
necessary to conduct all field testing and inspections.

6.5.2 All silver mordenite column field acceptance testing procedures shall conform to ASME AG-I
(Section TA), N509 (Section 9), and ERDA 76-21 (Chapter 8).

6.6 Bag-in/Bag-out Procedure Demonstration

6.6.1 Seller shall provide all personnel, equipment, apparatus, labor, PPE (if applicable), materials,
film, special tools, glovebags, bags, HEP A filters, etc. to simulate field conditions,
demonstrate, and videotape the bag-in/bag-out procedure to be provided by the Seller per this
specification.

6.6.2 Demonstration shall be conducted in Seller's shop on one (1) of the fully assembled silver
mordenite columns and witnessed by Buyer's Representatives. The column to be used for the
demonstration shall be chosen by the Buyer.

6.6.3 Demonstration shall include removal and replacement of one adsorber cell loaded with silver
mordenite (or testing media) and the discharge roughing filter(s) for one of the silver
mordenite columns. Actual adsorber cell to be removed shall be chosen by the Buyer.

6.6.4 When conducting the demonstration, Seller personnel shall be wearing all PPE required per
the final bag-in/bag-out procedure.

6.6.5 Field conditions shall be simulated in the shop when performing the bag-in/bag-out procedure
demonstration, which will include pulling a vacuum on the silver mordenite column and
imposing crane clearance, room clearance, and lifting constraints shown in Figure 3 and
Figure 4.
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7 Preparation for Shipment

7.1 General Requirements

7.1.1 The silver mordenite columns, and catwalk shall be packaged/prepared for shipment, handled,
and stored in accordance with Buyer specification 24590-WTP-3PS-GOOO-T0003, and ASME
AG-1a, Article HA-7000 (Level C).

7.1.2 The silver mordenite column adsorbers shall be packaged/prepared for shipment, handled, and
stored in accordance with Buyer specification 24590-WTP-3PS-GOOO-T0003, and ASME
AG-1, Article FF-7000 (Level B).

7.1.3 The silver mordenite columns, adsorbers, catwalk, column support frames, and shims shall not
be packaged for shipping until all shop tests and inspections have been performed and the
Buyer's Representative reviews the results.

7.1.4 Silver mordenite column support frames and shims shall be packaged/prepared for shipment,
handled, and stored in accordance with Buyer specification 24590-WTP-3PS-GOOO-T0003,
General Specification for Packaging, Handling and Storage Requirements.

7.2 Cleanliness

7.2.1 Cleanliness shall be per the applicable documents in Paragraphs 7.1.1 and 7.1.2 above.

7.2.2 Solvents and cleaning solutions used on stainless steel shall have a halogen content ofless
than 200 ppm.

7.3 Painting

If applicable, support frames and shims shall be primed. Surface preparation, primer
application, inspection, and repair shall be in accordance with Buyer specification 24590
WTP-3PS-AFPS-TOOO 1, Shop Applied Special Protective Coatings for Steel Items and
Equipment.

7.4 Tagging

7.4.1 Tagging of the silver mordenite columns shall be as specified in ASME AG-1a,
Article HA-9000 and shall include associated plant item number specified in the attached data
sheets that are in Section 2 of the MR.

7.4.2 A stainless steel nameplate shall be rigidly attached to the northwest comer of the silver
mordenite column housings (refer to Figure 3) in a prominent position for ease of visibility
and include:

• manufacturer's name

• shop location

• date of manufacture

• serial number

24590-G04B-F00009 Rev 2
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• equipment ratings (pressure, flow, temperature)

• plant item number

• weight of assembly

• purchase order number

7.4.3 Nameplates shall be visible after the insulation is installed, or a duplicate nameplate shall be
provided on the top of the insulation.

7.4.4 All field testing materials and filters shall be tagged as required for field testing.

7.4.5 A stainless steel nameplate shall be rigidly attached to the northwest comer of the silver
mordenite column support frames and include:

• Manufacturer's name

• Shop location

• Date of manufacture

• Serial number

• Plant item number for associated silver mordenite column

• Weight

• Purchase order number

7.5 Packaging

Packaging shall be per Paragraphs 7.1.1 and 7.1.2 above.

7.6 Documentation

7.6.1 Seller shall ensure that appropriate documentation is prepared and, if required, signed by the
appropriate person (s). The shipping documentation shall accurately reflect specific
traceability to the items being shipped.

7.6.2 Seller shall ensure that appropriate documentation is prepared for the silver mordenite
columns, catwalk, column support frames, and shims. At a minimum, documentation shall
include the following information, as applicable:

• Manufacturer name, model number, and serial number

• Plant Item Number

7.7 Shipment Preparation Instructions

Shipment of items shall be conducted in accordance with ASME AG-1a, Article HA-7300, Buyer
specification 24590-WTP-3PS-GOOO-T0003, and ASTM C929.

7.7.1 The silver mordenite columns shall be shipped as completely assembled except for adsorbers.
Adsorbers and catwalk shall be shipped separately.
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7.7.2 Weatherproof shipping lists (two per packaged item) shall be prepared and submitted, and
shall clearly identify the contents of each package sent to the Buyer. All submittals and
shipping boxes shall be identified with the Buyer's purchase order number.

7.7.3 Buyer shall provide a complete identification and location of temporary material contained
within the equipment for shipment, handling, or storage that must be removed prior to
commissioning (e.g., shipping blocks, desiccant bags, components shipped inside larger
sections, etc.). In addition, the Seller shall provide instructions for removal of temporary
materials, as required.

7.7.4 The silver mordenite columns, adsorbers, catwalk, column support frames, and shims shall be
mounted on skids, in crates, or in boxes as suited for the intended method of transport. Lifting
weight and center of gravity shall be clearly marked on both the equipment and its shipping
documents.

8 Quality Assurance

8.1 General Requirements

8.1.1 The Seller's QAP Requirements are included in Buyer specification
24590-WTP-3PS-GOOO-T0001, General Specificationjor Supplier Quality Assurance
Program Requirements.

8.1.2 Seller's QAP Manual shall be submitted to Buyer for review in accordance with Buyer
specification 24590-WTP-3PS-GOOO-TOOO 1, General Specificationfor Supplier Quality
Assurance Program Requirements.

8.1.3 Seller's QAP, as a minimum, shall contain the requirements detailed in the Supplier Quality
Assurance Program Requirements Data Sheets listed in Section 2 of the MR.

8.2 Quality (Q) Related Components

8.2.1 Seller shall have in place a QAP meeting the requirements of ASME-NQA-l, marked as
applicable in Supplier Quality Assurance Program Requirements Data Sheet attached to the
MR, and Buyer specification 24590-WTP-3PS-GOOO-TOOOI, General Specificationfor
Supplier Quality Assurance Program Requirements.

8.2.2 The successful bidder must pass a pre-award survey by the Buyer. Seller shall demonstrate
that its quality program is in compliance with the procurement quality requirements listed in
the Supplier Quality Assurance Program Requirements Data Sheet. The Seller shall allow the
Buyer, its agent, and DOE access to their facility and records pertaining to this purchase order
for the purpose of Quality Assurance (QA) Audits and Surveillance at mutually agreed times.

8.2.3 All items shall be manufactured in accordance with the Seller's QAP that meets the
requirements of ASME NQA-l, and has been previously evaluated and accepted by the WTP
Quality Organization.
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8.2.4 Seller shall submit their QAP and work plan to Buyer for review prior to commencement of
work. The plan shall include documents and procedures to implement the work and include a
matrix of essential QA elements cross referenced with the documents/procedures.

9 Configuration Management

Equipment and/or components covered by this specification are identified with Plant Item Numbers
shown in the attached data sheets in Section 2 of the MR. Each item shall be identified in accordance
with Tagging in section 7 of this specification.

10 Documentation and Submittals

10.1 General

10.1.1 Seller shall submit to Buyer all detailed designs, documentation, procedures, instructions,
calculations, analyses, models, manufacturer data, inspection reports, test reports,
certifications, certificates, manuals, MSDSs, video tapes, and drawings required per this
specification, the applicable codes, standards, and reference documents in section 2 of this
specification, and the MR.

10.1.2 All detailed designs, drawings, shop drawings, supporting calculations, supporting analyses,
supporting models, procedures, instructions, manufacturer data, operation manuals, and
maintenance manuals shall be issued to the Buyer for review prior to manufacture of the silver
mordenite columns, column catwalk, special tools, and/or the purchase of special tools, filters,
and gaskets.

10.1.3 Seller shall submit storage requirements and instructions for Buyer's review.

10.1.4 Seller shall submit to Buyer Engineering and Quality Verification documents in the forms and
quantities shown in Form G-321-E, Engineering Document Requirement, and Form G-321-V,
Quality Verification Document Requirements attached to the MR.

10.1.5 Seller shall submit a report identifying any deviations and/or conflicts per Section 2 of the MR
to the Buyer for review.

10.1.6 Each documentation transmittal package shall have a documentation inventory sheet attached
listing all documents and the number of pages each.

10.1.7 Data sheets in Section 2 of the MR shall be marked-up by the Seller and submitted to the
Buyer for review with the detailed design. Seller shall fill in all information that is marked as
TBD and mark-up actual overall silver mordenite column dimensions based on the detailed
design.

10.1.8 Seller shall provide all operation manuals, maintenance manuals, and spare parts lists for
silver mordenite column components, as applicable.
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10.2 30 % Design Review

10.2.1 Seller shall conduct a 30 % design review with the Buyer. Seller shall submit all drawings,
procedures, calculations, analyses, and information necessary to conduct the 30 % design
review to the Buyer for review.

10.2.2 Finalized outline dimensions of the silver mordenite columns, catwalk, and support frame
shall be included in the 30 <Yo design review. Finalized dimensions shall, at a minimum,
include the following:

• overall dimensions for silver mordenite columns

• silver mordenite column inlet and outlet nozzle locations

• roughing filter location and size

• testing port and manifold locations and size

• adsorber cell overall dimensions

• mounting details (anchor size, location, layout, etc.)

• dimensioned layout of silver mordenite columns showing column inlet and outlet
locations, discharge roughing filter locations, ladder location, testing port locations,
manifold locations, and openings in column platform guardrails

• dimensioned layout of the catwalk and column supports frames.

• preliminary bag-inlbag-out plan

10.2.3 Provide maximum allowable inlet and outlet nozzle loadings in all directions with column
material yield strength value for silver mordenite columns per thermal analysis results.

10.2.4 Provide silver mordenite column anchorage design loads.

10.2.5 Provide MSDS for Seller's recommended challenge gas.

10.3 90 % Design Review

Seller shall conduct a 90 0;.) design review with the Buyer. Seller shall submit all drawings, procedures,
calculations, analyses, and information necessary to conduct the 90 % design review to the Buyer for
review,

10.4 Drawings

10.4.1 Seller shall provide all drawings required per this specification and the applicable documents
in section 2 of this specification.

10.4.2 All drawings shall be produced per the drawing practices set forth in ASME Y14.100,
Engineering Drawing Practices.
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10.5 Calculations

All calculations to be provided shall be orderly, complete, and sufficiently clear to permit verification.
The body of the calculations shall include:

• a concise statement of the purpose of the calculation

• input data, applicable criteria, and stated assumptions

• a list of references used, including drawings, codes, standards, and computer programs (indicate
the version or issue date)

• a discussion of rationale used for design assumption basis

• equations used for all computations

• numerical calculations including identification of units used

• a concise statement addressing the calculation results and/or recommendations

• a table of contents for complex calculations

10.6 Schedules

10.6.1 A detailed schedule of engineering, document submittals, material purchases, fabrication, shop
tests, and shipment shall be submitted.

10.6.2 All procedures and instructions shall be completed and submitted to the Buyer a minimum of
eight (8) weeks prior to silver mordenite column, catwalk, and support frame shipment.

11 References

Incorporated Design Changes

• 24590-WTP-SDDR-PROC-03-0003
• 24590-WTP-SDDR-PROC-03-0l37
• 24590-WTP-SDDR-PROC-03-0138
• 24590-WTP-SDDR-PROC-03-0139
• 24590-WTP-SDDR-PROC-03-0252
• 24590-HLW-3PN-MBTO-00002
• 24590-WTP-SDDR-PROC-03-0385
• 24590-WTP-SDDR-PROC-03-0411
• 24590-HLW-3PN-MBTO-00003
• 24590-WTP-SDDR-PROC-04-00 132
• 24590-WTP-SDDR-PROC-04~00136

• 24590-WTP-SDDR-PROC-04-00200
• 24590-WTP-SDDR-PROC-04-00202
• 24590-WTP-SDDR-PROC-04-00256
• 24590-WTP-SDDR-PROC-04-00300
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Figure 1 Typical Silver Mordenite Column
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NOTES:

1. ALL COMPONENTS SHOWN OR IMPLIED IN THIS FIGURE SHALL BE CONSIDERED PART OF THE SILVER MORDENITE COLUMNS TO
BE SUPPLIED TO THE BUYER BY THE SUPPLIER. THIS FIGURE ONLY REPRESENTS /J PROPOSED DESIGN AND LAYOUT. A
DETAILED DESIGN WITH CALCULATIONS, ANALYSIS, AND MODELING WILL BE REQU.RED TO DETERMINE ACTUAL DESIGN AND
LAYOUT DETAILS. THIS FIGURE IS TYPICAL OF BOTH SILVER MORDENITE COLUMN5 TO BE PROVIDED PER THIS SPECIFICATION.

2. HORIZONTAL BAFFLES, VERTICAL BAFFLES, MIXING VANES, AND CROSS·VENTIN3 HOLES SHALL BE INCLUDED (AS
REQUIRE[I) TO ACHIEVE UNIFORM OFFGAS FLOW DISTRIBUTION THROUGH THE COLUMN ADSORBERS.

3. OVERALL DIMENSIONS SHOWN FOR SILVER MORDENITE COLUMN SHALL NOT BE EXCEEDED. ONLY THE HOUSING OUTLET
SHALL BE ABLE TO EXTEND ABOVE THE PLATFORM. EVERY EFFORT SHALL BE MADE BY THE SUPPLIER TO MINIMIZE THE
OVERALL DIMENSIONS OF THE SILVER MORDENITE COLUMN WHILE STILL MEETING THE REQUIREMENTS OF THIS SPECIFICATION.

4. THE HOUSING OUTLET CONFIGURATION IS NOT SHOWN. ONLY THE REQUIRED OUTLET TERMINATION POINT IS SHOWN. THE
HOUSING OUTLET SHALL BE 14 INCH AND SHALL BE ROUTED TO ENABLE CONNECTION TO VERTICAL PIPING AS SHOWN IN
FIGURE 4. THE OUTLET SHALL TERMINATE FACING IN THE UPWARD DIRECTION. THE CONFIGURATION OF THE HOUSING OUTLET
SHALL BE DETERMINED BY THE SUPPLIER TO ACHIEVE UNIFORM OFFGAS FLOW DISTRIBUTION THROUGH THE SILVER
MORDENIYE COLUMN. THE HE!GHT OF THE OUTLET ABOVE THE PLATFORM SHALL BE M!N!MIZED. D!MENS!ON SHALL ONLY BE AS
TALL AS NECESSARY TO ENABLE REPLACEMENT OF THE DISCHARGE ROUGHING FILTER FROM THE PLATFORM.

5. TESTING, SAMPLING, AND PRESSURE DROP CONNECTIONS AND MANIFOLDS NOT SHOWN.

6. FASTENERS AND HOLD-DOWNS NOT SHOWN.

7. PLATFORM ACCESS LADDER TO BE INSTALLED ON ONLY ONE (1) OF THE COLUMNS IS NOT SHOWN. OPENING IN
GUARDRAIL FOR ACCESS LADDER SHALL HAVE SAFETY GATE OR CHAIN INSTALLE'). ACRONYMS/ ABBREVIATIONS
8. MOUNTING CHANNEL BASE WITH ANCHORAGE PROVISIONS NOT SHOWN.

9. OPENING IN GUARDRAILS FOR ADSORBER REMOVAL, WITH SAFETY GATE OR
CHAIN INSTALLED, IS NOT SHOWN. GUARDRAIL SHALL NOT BE INSTALLED
BETWEEN COLUMN PLATFORMS (REFER TO FIGURE 3).

10. HEIGHT OF INLET CENTERLINE SHALL BE 5'-6 1/2" FROM THE TOP OF THE
FOUNDATION CONCRETE SLAB.
11. MAX Sj(IN TEMPERATURE FOR INSULATED AND UNINSULATED PORTIONS OF TO?, SIDES,
ENDS, ANn PIPING, WITH POTENTIAL FOR PERSONNEL EXPOSURE, SHALL NOT EXC~ED 140F.

12. COLUMN SUPPORT FRAME SHALL NOT EXCEED AN OVERALL LENGTH OF 19'·9 y,"
(EXCLUDING INSULATION) AND AN OVERALL WIDTH OF 15'-3 1/8" (INCLUDING INSULf.TION).
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Figure 2 Typical Silver Mordenite Column Adsorber
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NOTES:

1. ADSORBERS SHALL BE SIZED TO H"INSIDE OF A STANDARD 55
GALLON DRUM, NOT INCLUDING LUG FOR LIFTING.

2. ADSORBER CELLS SHALL BE ALL 3·16L STAINLESS STEEL
CONSTRUCTION.

3. THIS FIGURE REPRESENTS TYPICAL CONFIGURATION FOR
ALL SILVER MORDENITE ADSORBERS (36 EACH COLUMN).

4. ADSORBER LIFTING LUG SHALL BE ~~ECURELY ATTACHED TO EACH
ADSORBER DURING OPERATION OF T,",E SILVER MORDENITE
COLUMNS, BUT SHALL BE REMOVABLE:.

5. LIFTING LUG CONFIGURATION SHOWN IS ONLY PRELIMINARY.
ACTUAL CONFIGURATION FOR LIFTING LUG SHALL BE DETERMINED
BY THE SUPPLIER WHEN COMPLETING THE DETAILED DESIGN.
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Figure 3 Silver Mordenite Column Layout in HLW Facility
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Figure 4 Crane Layout with Clearance Llmitations for Silver Mordenite Adsorber Replacement
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Figure 5 Silver Mordenite Column Support Frame and Anchorage
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7. SELLER SHALL DESIGN COLUMN SUPPORT FRAME TO
MEET THERMAL AND SEISMIC REQUIREMENTS OF THIS
SPECIFICATION. THE HEIGHT OF COLUMN SUPPORT SHALL
NOT EXCEED 12 INCHES.

NOTES:
1. ALL ITEMS saowr: IN THIS FIGURE SHALL BE
SUPPLIED BY SELLER UNLESS IDENTIFIED AS BUYER
SUPPLIED.
2. SURFACE TO CONCRETE INTERFACES SHALL NOT
EXCEED 100 F. EMBE:D PLATE TO CONCRETE INTERFACES
SHALL NOT EXCEED 150 F.

3. DATA REGARDINC SOIL TEMPERATURE BELOW
CONCRETE BASEMAf IS UNAVAILABLE.

4. SHIM PLATES ARE FOR LEVELING FRAME PRIOR TO
MOUNTING SILVER MORDENITE COLUMN. SHIM PLATES
SHALL BE SUPPLIED BY SELLER.

5. BOLTS/STUDS SHI,LL BE USED TO ANCHOR SILVER
MORDENITE COLUM~; TO COLUMN SUPPORT FRAME. ANCHOR
BOLTS/STUDS SHALL. EITHER BE WELDED TO FRAME OR
MECHANICALLY FASTENED BY SELLER IN SHOP (I.E.,
GROUTING OF ANCHI)R BOLTS IS NOT PERMITTED).

6. AFTER COLUMN SJPPORT FRAME IS LEVELED ON SHIMS,
SHIM PLATES SHALL BE FIELD WELDED TOGETHER AND FIELD
WELDED TO EMBED PLATES BY BUYER. SUPPORT FRAME
SHALL BE FIELD WEt DED TO SHIMS BY BUYER. SELLER
SHALL PROVIDE WELDING PROCEDURE, SPECIFY WELD
TYPES, AND SPECIF'! EXTENT OF WELDING REQUIRED.
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Notice 
Please note that source, special nuclear, and byproduct materials, as defined in the Atomic 
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the 
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on 
radionuclides is provided for process description purposes only. 
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1 Scope 
1.1 Project Description and Location 

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste treatment 
facilities where the US Department of Energy (DOE) Hanford Site tank waste will be pretreated and 
immobilized into a stable glass form via vitrification. The WTP contractor will design, build, and start up 
the WTP pretreatment and vitrification facilities for the DOE Office of River Protection. 

The Hanford Site occupies an area of about 560 square miles along the Columbia hver,  north of 
Richland, WA in the USA. The WTP facilities will be constructed at the 200 East Area of the Hanford 
Site. The site elevation varies from 662 feet to 684 feet above mean sea level. 

1.2 Equipment, Material, and Services Required 

This specification establishes the minimum requirements for the performance, design, analysis, materials, 
fabrication, testing, inspection, quality assurance, qualification, documentation, and preparation for 
shipment of HEPA (High Efficiency Particulate Air) Filter Preheaters. I 
The scope of work for the Seller includes all work defined in this specification and its addenda and 
attachments. The scope of work for the Seller shall include, but is not limited to, the following: 

1.2.1 Provide design, materials, fabrication, testing, inspection, preparation for shipment, 
documentation, and submittals of HEPA Filter Preheaters in accordance with this 
specification, and its addenda, the material requisition (MR), and referenced codes, standards 
and documents. 

1.2.2 Provide Buyer with a breakdown (by paragraph) of the codes, standards, and referenced 
documents to be applied to each aspect of design, drawings, analyses, fabrication, quality 
assurance, inspection, testing, qualification, labeling, packaging, handling, and shipment of the 
HEPA Filter Preheaters for review prior to beginning of detailed design. If an entire section or 
part of the above listed codes and standards applies, a breakdown by paragraph is not required. 
Only the part or section shall be listed. 

1.2.3 Each HEPA Filter Preheater shall include, but is not limited to, the following: 

An in-cast liner 
A mounting frame 
A plenum with an inlet nozzle, an outlet nozzle, and heating element wells 
Electric heating elements 
Preheater control system 
Local control panel 
Thermowells (one each for inlet and outlet) 
Steel plating for radiation shielding 
Thermal insulation and insulation support lugs 

1.2.4 Provide instructions for transportation, storage, handling, and installation of the HEPA Filter 
Preheaters per Seller’s recommendations and the requirements of this specification. 
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1.2.5 

1.2.6 

1.2.7 

1.2.8 

1.2.9 

1.3 

Package and prepare the HEPA Filter Preheaters for shipment to the WTP site. Packaging 
shall be sufficient to allow for outdoor storage for a period of up to one (1) year at the WTP 
site. Environmental conditions for storage are found in section 3.4 of this specification. 

Provide and submit procedures, reports, manuals, and all documentation per this specification, 
and Forms G-32 1 -E and G-32 1 -V of the MR. 

Provide operating and maintenance manuals. 

Each HEPA Filter Preheater shall be assembled and wired to the fullest extent in the shop, 
requiring minimum assembly, installation, and connection to Buyer’s piping, electrical power 
supply, and control interface. 

Code stamp and National Board registration for the Preheaters are not required. 

Work by Others 

Any item not specifically listed as being supplied by the Buyer shall be provided by the Seller. The 
Buyer shall supply the following: 

1.3.1 

1.3.2 

1.3.3 

1.3.4 

1.4 

1.4.1 

Transportation of the HEPA Filter Preheaters. 

Handling, storage, and installation of the HEPA Filter Preheaters at the Buyer’s job-site. 

Electric power to the HEPA Filter Preheaters. 

External wiring and cabling to the HEPA Filter Preheaters. 

Acronyms, Abbreviations and Definitions 

Acronyms and Abbreviations 

ACI 
AISC 
ALARA 
ANSI 
ASME 
CFR 
DOE 
FMEA 
HEPA 
ICN 
IEEE 
MDS 
MR 
PMI 
QA 
QAP 
WTP 
PPJ 

American Concrete Institute 
American Institute of Steel Construction 
As Low As Reasonably Achievable 
American National Standards Institute 
American Society of Mechanical Engineers 
Code of Federal Regulations 
US Department of Energy 
Failure Mode and Effects Analysis 
High Efficiency Particulate Air 
Integrated Control Network 
Institute of Electrical and Electronics Engineers 
Mechanical Data Sheet 
Material Requisition 
Positive Material Identification 
Quality Assurance 
Quality Assurance Program 
Hanford Tank Waste Treatment and Immobilization Plant 
Programmable Protection System 
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1.4.2 Definitions 

C2: Contamination classification for plant areas that are normally uncontaminated but have 
the potential to be contaminated. Equipment and personnel are confirmed to be 
uncontaminated before exit to uncontrolled areas. 

C5: 
areas. Personnel access to C5 areas is not normally permitted. 

Contamination classification for plant areas that are considered high contamination 

Design Basis Earthquake: A specification of the ground motion at the site. For the WTP site, 
the Design Basis Earthquake is defined by horizontal and vertical acceleration response 
spectra anchored to a peak ground acceleration of 0.26g and 0.1 Sg, respectively. 

Preheaters: Refers to the HEPA Filter Preheaters. 

MDSs: Refers to the mechanical data sheets for the HEPA Filter Preheaters. 

MR: Refers to the material requisition for the HEPA Filter Preheaters. 

R2: Radiation classification for areas with a target dose equivalent rate of 0.250 mrem/hr. It 
is a controlled area with no limit on occupancy for general employees subject to compliance 
with basic procedures. 

R5: Radiation classification for areas considered high or very high radiation areas. Personnel 
access to R5 areas is not normally permitted. 

Safety Design Class (SDC): Structures, systems, and components whose safety function is to I 
prevent a worker or the maximally exposed member of the public from receiving a 
radiological exposure that exceeds the exposure standards defined in the Safety Requirements 
Document. 

Safety Design Signifcant (SDS): Structures, systems, and components that are required to 
ensure that exposure standards for normal operation are not exceeded, whose failure would 
directly prevent an SDC item from performing it’s safety function, or that implements the 
defense-in-depth requirements of the Safety Requirements Document. 

1.5 Quality Level 

The quality level identifies the quality requirements to be applied to the equipment. Quality requirements 
are specifically defined on the associated mechanical data sheets (MDSs) and supplier quality assurance 
program requirements data sheets. Refer to the MDSs for the quality level designations of the Preheaters. 

1.6 Seismic Category 

Specific requirements for the designated seismic categories are defined in 24590-WTP-3PS-SS90-TOOO 1, 
Engineering SpeciJication for Seismic QualiJication of Seismic Category I/II Equipment and Tanks. Refer 
to the MDSs for the seismic category designations of the Preheaters. 
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2 
2.1 

2.1.1 

2.1.2 

2.2 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

2.2.7 

2.2.8 

2.3 

2.3.1 

2.3.2 

2.3.3 

Applicable Documents 
General 

Work shall be done in accordance with the referenced codes, standards, and documents listed 
below, which are an integral part of this specification. 

When specific chapters, sections, parts, or paragraphs are listed following a code, industry 
standard, or reference document, only those chapters, sections, parts, or paragraphs of the 
document are applicable and shall be applied. If a date or revision is not listed in section 2, 
the latest issue, including addenda, at the time of request for quote shall apply. The dates and 
revisions listed in section 2 shall apply to all subsequent references to codes and standards 
within this specification. When more than one code, standard, or referenced document covers 
the same topic, the requirements for all must be met with the most stringent governing. 

Codes and Standards 

10 CFR 835, Occupational Radiation Protection. 

ACI 349-0 1 I 349R-0 1, Code Requirements for Nuclear Safety Related Concrete Structures 
(ACI 349-01) and Commentaly (ACI 349R-01). 

ANSYAISC N69O-1994, Spec$cation for the Design, Fabrication, and Erection of Steel 
Safety-Related Structures for Nuclear Facilities. 

ASME AG-1-1997 with AG-1-a-2000 Addenda, Sections AA, CA and TA, Code on Nuclear I 
Air and Gas Treatment. 

ASME Boiler and Pressure Vessel Code, Section VIII, Division 1, Rules for Construction of 
Pressure Vessels. 

ASME-NQA-1- 1989, Quality Assurance Program Requirements for Nuclear Facilities. 

IEEE 323-1983, Standard for Qualifiing Class 1E Equipment for Nuclear Power Generating 
Stations (Tailored). 

IEEE 344-1 987, Recommended Practice for Seismic Qualification of Class I E  Equipment for 
Nuclear Power Generating Stations (Tailored). 

Reference Documents/Drawings 

24590-WTP-3PS-AFPS-TOOO 1 , Engineering Specification for Shop Applied Special 
Protective Coatings for Steel Items and Equipment. 

24590-WTP-3PS-EKPO-TOO0 1, Engineering Specijication for Electrical Requirements for 
Packaged Equipment. 

24590-WTP-3PS-G000-TOOOl , General Specification for Supplier Quality Assurance 
Program Requirements. 
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2.3.4 

2.3.5 

2.3.6 

2.3.7 

2.3.8 

2.3.9 

2.3.10 

2.3.1 1 

2.3.12 

2.3.13 

2.3.14 

2.3.15 

245 90-WTP-3PS-GOOO-TP002, Engineering Specijkation for Positive Material Identification 
(PMI) . 

24590-WTP-3PS-GOOO-TOOO3, Engineering Specification for Packaging, Handling, and I 
Storage Requirt, ments. 

24590-WTP-3PS-JQ06-TO003, Engineering Specification for Seismic Qualification of Control 
and Electrical Systems and Components. 

24590-WTP-3PS-JQ07-TOOO 1, Engineering Specipcation for Instrumentation for Package 
Systems. 

24590-WTP-3PS-MV00-TPOO 1, Engineering Specipcation for Pressure Vessel Design and 
Fabrication. 

24590-WTP-3PS-MVB2-TOOO1, Engineering Specijlcation for Welding of Pressure Vessels, 
Heat Exchangers and Boilers. 

2459O-WTP-3PS-NNOO-TOOO 1 ,  Engineering Specipcation for Hot and Anti-Sweat Thermal 
Insulation. 

24590-WTP-3PS-SS90-TOOO 1, Engineering SpeciJcation for Seismic Qualification of Seismic 
Category I/II Equipment and Tanks. 

24590-WTP-MV-M59T-00007, Thermowell Connection Standard Details. 

24590-WTP-MV-M59T-00009, Lifting Lugs Standard Details. 

24590-WTP-3PS-JQ06-TOOO5, Environmental Qualification Specijkation for Control and 
Electrical Systems and Components. 

24590-WTP-3PS-FBO 1 -TOO0 1, Engineering Specification for Structural Design Loads for 
Seismic Categoiy 111 and IV Equipment and Tanks. 

3 Design Requirements 
3.1 Basic Function 

The HEPA Filter Preheaters are located upstream of their respective HEPA filters in the offgas stream. 
The Preheaters are used to ensure the offgas stream temperature is sufficiently above the dew point to 
prevent moisture condensation in the HEPA filters. I 
The Preheaters are located in a 48” thick concrete wall that serves as a radiation and contamination 
boundary to separate the RYC.5 area from the R2/C2 area (see section 3.4.2). I 
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3.2 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.3 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

3.3.6 

3.3.7 

3.3.8 

Performance 

The Preheaters shall be designed, fabricated and tested per the mechanical and performance 
requirements of this specification, the MDSs and the MR. Seller shall submit updated MDSs 
with the required information for review by the Buyer per Form G-321-E of the MR. 

Seller shall recommend additional operating parameters to be monitored for the Preheaters to 
achieve their required performance. 

The Preheaters, except for the heating elements, shall be designed to operate for a minimum I 
service life of 40 years. 

The required mean time to failure for each heating element is 5 years @ 8760 hours of use per 
year. Bidder shall propose the expected mean time to failure if it is less than the required 
mean time to failure. 

Preheater Design 

As Low As Reasonably Achievable (ALARA) principles shall be applied to the design of the 
Preheaters per 10 CFR 835, Occupational Radiation Protection. 

Seller shall design the Preheaters to the requirements of 

this specification 

0 

theMDSs 
theMR 

ASME AG- 1 Articles AA-4000 and CA-4400 
ASME Section VIII, Division 1 

The Preheaters shall be designed to maintain the radiation, contamination, and pressure 
boundaries between the RWC.5 area and R2/C2 area at any time. 

The offgas stream shall be contained within each Preheater plenum. The confinement 
boundary for the offgas stream shall be designed in accordance with ASME Boiler and 
Pressure Vessel Code Section VIII, Division 1. Seller shall provide code calculations per 
Form G-32 1 -E of the MR. 

Nozzle design, loading and reinforcement shall be in accordance with Buyer specification 
24590-WTP-3PS-MV00-TPOO 1, Engineering Specijication for Pressure Vessel Design and 
Fabrication. Seller shall provide nozzle loading calculations per Form G-321-E of the MR. 

The Preheaters shall meet Level B service limits as defined in article AA-4214 of ASME 
AG-1. 

Refer to the MDSs for corrosion allowance requirements. 

Seller shall design the Preheaters to fit within the space envelope specified in the MDSs. The 
local control panels shall be located in the R2/C2 area in close proximity with their respective 
Preheaters. The dimensions of each local control panel shall not exceed 24 inches wide by 24 
inches deep by 72 inches high. 
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3.3.9 Seller shall provide the operating and shipping weights for the Preheaters. 

3.3.10 Seller shall provide a detail design of the in-cast liner in accordance with ACI 349/349R, 
Appendix B and ANSVAISC N690. The concrete compressive strength is 4000 pounds per 
square inch. Refer to the MDSs for the material of construction of the in-cast liner. 

3.3.1 1 Seller shall provide equipment reliability figures for all major components and sub- 
components of the Preheaters and the basis for those figures. Where possible, the Seller shall 
compare the figures for the equipment in this specification to similar equipment sold and 
serviced by the Seller. The definition of components and sub-components is at Seller’s 
discretion. The reliability figures shall include, as a minimum, the following: 

0 Mean time between failure. 
Estimated modes of failure (example, dielectric breakdown, element overheat, etc.). 
Estimated time that is required to perform the recommended maintenance, as applicable 
(mean time to repair, MTTR). 

The data above shall be based on the physical and environmental conditions delineated in this 
specification. The source for all estimates and any underlying assumptions shall be stated. 

3.3.12 Seller shall provide detailed operating, and maintenance instructions, in the form of a manual 
or similar, for the Preheaters. 

3.4 Environmental Conditions 

3.4.1 The Preheaters shall be able to withstand outdoor storage without damage prior to installation 
at ambient temperature ranging from -23°F to 113°F with relative humidity ranging from 5% 
to 100%. 

3.4.2 The Preheaters are cast into a 48” thick concrete wall which serves as the boundary between 
an R2K2 area and an R5/C5 area. The R2/C2 area will be maintained between 66°F dry bulb 
and 80°F dry bulb with relative humidity between 30% and 100%. The R5K5 area will be 
maintained between 59°F dry bulb and 113°F dry bulb with relative humidity between 5% and 
100%. 

3.4.3 The air pressures for R2K2 areas and RYC5 areas are respectively -0.1” and -1.4” water 
column relative to atmospheric pressure. 

3.4.4 Deleted. 

3.5 Loading 

3.5.1 Seller shall design the Preheaters to be self-supporting and be capable of handling the loads 
and moments imposed on the Preheaters during testing, packaging, shipping, handling, 
storage, installation, operation, and a Design Basis Earthquake. Seller shall provide 
calculations to support the design basis. 

3.5.2 Loads to be considered for the structural design of the Preheaters shall be in accordance with 
the codes, standards, and referenced documents listed in section 2 of this specification. As a 
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3.5.3 

3.6 

3.6.1 

3.6.2 

3.6.3 

3.6.4 

3.7 

3.7.1 

3.7.2 

3.7.3 

3.7.4 

3.7.5 

minimum, loadings and stresses to be imposed shall meet Level B service limits as defined in 
article AA-42 14 of ASME AG- 1. 

Seller shall perform seismic analysis and qualification per the requirements of Buyer 
specification 24590-WTP-3PS-SS90-TO001, Engineering Specijkation for Seismic 
Qualijkation of Seismic Category I/”I Equipment and Tanks, and 24590-WTP-3PS-FBO 1 - 
TOO01 , Enginee,ring Specijkation for Structural Design Loads for Seismic Category III and IV 
Equipment and Tanks. Refer to section 2 of the MR for the attached In-Structure Acceleration 
Response Spectra. 

Electrical Requirements 

Electrical requirements for the Preheaters shall be in accordance with Buyer specification 
24590-WTP-3PS-EKPO-TOOO 1, Engineering Specification for Electrical Requirements for 
Packaged Equipment. 

Seller shall environmentally qualify all electrical system components per Buyer specification 
24590-WTP-3PS-JQ06-TOOO5, Environmental Qualification Specijkation for Control and 
Electrical Systems and Components. 

Seller shall determine the life of Quality Level 1 and Quality Level 2 electrical equipment and 
components (refer to the Quality Level designation in the MDSs) that are susceptible to 
significant thermal and radiation aging in accordance with IEEE 323. 

The available power supply for the Preheaters are: 

0 120 Volts, alternating current, unintempted power supply (by others) 
480 Volts, alternating current (by others) 

Instrumentation and Control Requirements 

Seller shall design and fabricate each Preheater and respective heating control system in 
accordance with Buyer specification 24590-WTP-3PS-JQ07-TOOO 1, Engineering 
Specification for  Instrumentation for Package Systems. 

Buyer specification 24590-WTP-3PS-JQO6-TO003, Engineering Specijkation for Seismic 
Qualijication of Control and Electrical Systems and Components shall apply to Seismic 
Category I instrumentation as well as control systems and components. 

Seller shall environmentally qualify all control system components per Buyer specification 
24590-WTP-3PS-JQ06-TOOO5, Environmental Qualification Specijkation for Control and 
Electrical Systems and Components. 

Seller shall provide instrumentation, controls, interlocks, and logic control required for the 
Preheaters to achieve their required performance. 

Seller shall provide the ability for functional testing of the Preheaters, and the Preheater 
control system. 
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3.7.6 Thermowell design shall be in accordance with Buyer document 24590-WTP-MV-M59T- 
00007, Thermowell Connection Standard Details. Each thermowell shall extend at least 5 
inches into the plenum of each Preheater. 

3.7.7 Seller shall provide over-temperature protection for each heating element. 

3.7.8 Seller shall provide a local control panel for each Preheater. Each local control panel shall 
include, but is not limited to, the following: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Start and stop controls 

Offgas inlet and outlet temperature indication 
Preheater OdOff indication 
Fault indication for each heating element 
Over-temperature protection and alarm for each heating element 
Inlet temperature isolated analog output to ICN 
Outlet temperature isolated analog output to ICN 
Fault (any) isolated discrete output to PPJ 
Failure (any) isolated discrete output to PPJ 
All control set points shall be adjustable from the Preheater control system operator 
interface. 

Hand Off Automatic Controls I 

3.7.9 Deleted. 

3.7.10 The High-Level Waste Melter Offgas System Preheater control system shall maintain a delta 
temperature setpoint through the Preheater. Delta temperature setpoint will be maintained in 
the local Preheater controller. 

The High-Level Waste Pulse Jet Ventilation System Preheater shall be designed to maintain 
offgas humidity at a level sufficient to preclude condensing conditions within the HEPA filters 
downstream of the Preheater. Humidity levels in the air stream shall be inferred from the air 
temperature measured at the inlet to the heater. 

3.7.1 1 

3.8 Thermal Analysis Requirements 

3.8.1 Seller shall demonstrate, in the form of a calculation or similar, that the Preheaters are able to 
withstand all the thermal stresses in their 40 year service life. 

3.8.2 Seller shall provide thermal analysis to: 

Confirm the Preheaters perform to the requirements of this specification, the MDSs, the 
MR, and referenced codes, standards and documents. 
Confirm the surface temperature of the concrete walls adjacent to the Preheaters do not 

Determine the requirement for personal protection on the R2K2 side of the Preheaters. 
exceed the maximum allowed temperature per section 3.9.2. I 

3.8.3 The method of analysis shall be proposed by the Seller. 

3.8.4 The thermal analysis shall include startup, normal operation, upset, and shutdown conditions. 
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3.8.5 

3.8.6 

3.9 

3.9.1 

3.9.2 

3.9.3 

3.9.4 

3.9.5 

3.10 

3.10.1 

3.10.2 

3.10.3 

3.10.4 

3.10.5 

3.10.6 

3.10.7 

3.11 

3.11.1 

3.11.2 

Seller shall provide thermal stress calculations for the Preheater design. 

Seller shall provide nozzle displacement for normal operating and upset conditions. 

Thermal Insulation Requirements 

Seller shall provide insulation in accordance with Buyer specification 24590-WTP-3PS- 
NN00-TO00 1, Engineering Specification for Hot and Anti-Sweat Thermal Insulation. 

The maximum allowable surface temperature of the concrete wall in contact with the 
Preheaters is 100°F. 

Seller shall determine the surface temperature on the R2K2 side of the Preheaters and provide 
personnel protection insulation if the temperature exceeds 140°F. 

The R5/C5 side of the Preheaters shall not be insulated. 

Seller shall provide a method for easy and safe replacement of thermal insulation that does not 
meet the design life of 40 years. 

Radiation Shielding Requirements 

Seller shall design and provide 13.4” of equivalent steel radiation shielding as shown on the 
MDSs. 

Deleted. 

Radiation shielding shall be designed using overlapping layers of shielding plates to achieve 
the required shielding thickness. The shielding design shall incorporate features for safe and 
easy assembly and removal of the shielding plates. 

Shielding plates or shielding plugs that must be removed for Preheater maintenance shall not 
exceed 500 pounds each. The minimum shielding plate thickness shall be 1”. 

Shielding plates and shielding plugs not routinely removed for Preheater maintenance shall 
not exceed 2500 pounds each. The minimum shielding plate thickness shall be 1”. 

Each shielding component shall be uniquely identified using 1/2” high stamped characters to 
assist assembly and have suitable attachment points for balanced lifting and assembly. 

Seller shall provide an assembly map to show the on-site assembly sequence of shielding 
components. 

Lifting Requirements 

Sizing of lifting lugs shall be in accordance with Buyer document 24590-WTP-MV-M59T- 
00009, Lifting Lugs Standard Details. 

Lifting lug design shall be justified by calculation for eye pullout, bending, weld strength, and 
Preheater stress for the intended method of lift and material used. 
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3.1 1.3 Lifting lugs shall be stamped with the Preheater dry weight as defined by the Seller. 

3.1 1.4 Lifting lugs shall be installed on each Preheater for balanced lifting and handling. 

3.12 Accessibility and Maintenance 

3.12.1 Preheater maintenance as well as replacement of heating elements shall be performed from the 
R2K2 area. The Preheaters will not be accessible for maintenance from the R5K5 area once 
they are put in operational service. 

3.12.2 Refer to the MDSs for the allowable space for operations and maintenance of each Preheater 
in the R2K2 area. 

3.12.3 Seller shall provide a list of equipment and components requiring maintenance or replacement 
over the 40 year minimum service life of the Preheaters. The list shall include 
recommendations for frequency of maintenance and replacement. Seller shall provide a spare 
parts list. 

4 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.1.7 

Materials 
General 

All materials of construction for the Preheaters shall conform to the requirements of: 

0 this specification 
0 

0 theMDSs 
theMR 

ASME AG-1 Articles AA-3000, CA-3400 and CA-3500 

All materials used shall be new and free of defects. 

All materials used shall be resistant to deterioration when used in a radioactive environment 
for a minimum service life of 40 years. 

Seller shall furnish legible copies of Certified Material Test Reports or Material 
Manufacturer’s Certificate of Compliance for all materials used for the construction of the 
Preheaters. 

Seller shall not substitute materials without written approval from the Buyer 

Seller shall maintain a positive system of identification of materials used in the fabrication of 
the Preheaters in accordance with Buyer specification 24590-WTP-3PS-GOOO-TP002, 
Engineering Specification for Positive Material IdentiJcation (PMI). 

Seller shall provide Material Safety Data Sheets for all applicable materials used in the 
construction of the Preheaters. 
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4.2 Prohibited Materials 

4.2.1 Mercury, lead, aluminum, zinc, their alloys, or materials containing such metals as their basic 
constituents shall not be used in the construction of the Preheaters. Teflon shall not be used in 
the construction of the Preheaters too. 

4.2.2 Molybdenum, sulfides, and halides shall not be used in direct contact with stainless steel. 

4.2.3 Materials that contain halides shall not be used in any component of the Preheaters. 

4.2.4 Asbestos shall not be included in any component of the Preheaters. 

4.2.5 Carbon steel shall not be included in any component of the Preheaters that comes into direct 
contact with the offgas stream. 

5 Fabrication 
5.1 General 

5.1.1 Fabrication of the Preheaters shall conform to the requirements of: 

this specification 
0 

0 theMDSs 
theMR 

ASME AG-1 Articles AA-6000 and CA-6000 

5.1.2 The confinement boundary for the offgas stream shall be fabricated to the requirements of I 
ASME Boiler and Pressure Vessel Code Section VIII, Division 1, and Buyer specification 
24590-WTP-3PS-MV00-TPOO 1, Engineering Specijkation for Pressure Vessel Design and 
Fabrication. 

5.1.3 All edges shall he rounded and smooth to the touch. 

5.1.4 Seller shall determine and specify tolerances, surface flatness, and finish requirements for 
assembly and fabrication of the Preheaters at the detailed design stage. At a minimum, all 
tolerances, surface flatness, and finishes shall be in accordance with all applicable codes, 
standards, and references documents in section 2 of this specification. 

5.2 Welding 

5.2.1 Welding of the Preheaters other than the containment boundary for the offgas stream shall 
conform to the requirements of: 

0 this specification 
0 

0 theMDSs 
theMR 

ASME AG- 1 Articles AA-6300 and CA-6 120 
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5.2.2 

5.2.3 

5.2.4 

5.3 

5.3.1 

The containment boundary for the offgas stream shall be welded to the requirements of Buyer 
specification 2459O-WTP-3PS-MVB2-TOOO 1 , Engineering Specification for Welding of 
Pressure Vessels, Heat Exchangers and Boilers, where applicable. 

Seller shall submit procedures and qualifications per the applicable codes and specifications. 

All welds along the contamination confinement boundary shall be continuous. 

Cleaning, Finishing, and Coating 

Cleaning, finishing, and coating of the Preheaters shall conform to the requirements of: 

0 ASME AG- 1 Articles AA-6500 and CA-6200 
Buyer specification 24590-WTP-3PS-AFPS-TOOO 1, Engineering Specification for Shop 
Applied Special Protective Coatings for Steel Items and Equipment, where applicable 

6 Tests and Inspections 
6.1 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.2 

6.2.1 

6.2.2 

6.3 

6.3.1 

General 

Seller shall conduct and be responsible for all testing and inspections of the Preheaters per the 
requirements of this specification, ASME AG-1 Articles AA-5000 and CA-5400, and all 
applicable references in section 2 of this specification. 

Seller shall develop and submit detailed procedures for all tests and inspections for the 
Preheaters per the requirements of this specification, applicable codes, standards, reference 
documents, and Form G-32 1 -E of the MR for Buyer review. 

Seller shall complete and submit reports of all testing and inspections per Form G-321-V of 
the MR. Each report shall identify the component tested or inspected, date performed, 
applicable procedures, acceptance criteria, person performing the test or inspection, results, 
and conclusions. 

Control and calibration of measuring and test equipment shall be in accordance with article 
AA-5130 OfASME AG-1. 

Personnel Qualifications 

All inspections and tests shall be performed by personnel qualified per the requirements of this 
specification and all applicable references in section 2 of this specification. 

Seller shall submit personnel qualification documents of Seller’s inspection and test personnel, 
for Buyer review. 

Shop Tests 

Seller shall provide all materials, labor, tools, equipment, appurtenances, and instrumentation 
to conduct all shop tests on the Preheaters. 
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6.3.2 

6.3.3 

6.3.4 

6.3.5 

6.3.6 

6.3.7 

6.3.8 

6.3.9 

Seller shall conduct tests and inspections specified in ASME AG-1 Articles AA-5000 and CA- 
5400 on each Preheater. 

Seller shall conduct visual inspection on the Preheaters and provide an inspection checklist for 
Buyer review. 

Seller shall conduct radiography and liquid penetrant examinations on each Preheater in 
accordance with ASME AG-1 Article AA-5300 and Buyer specification 24590-WTP-3PS- 
MV00-TP00 1 ,  Engineering Specijkation for Pressure Vessel Design and Fabrication, where 
applicable. 

Seller shall conduct pneumatic leak test on the plenum of each Preheater in accordance with 
ASME Boiler and Pressure Vessel Code, Section V and Buyer specification 24590-WTP-3PS- 
MV00-TP00 1, Engineering Specijkation for Pressure Vessel Design and Fabrication. 

Seller shall dernonstrate that the Preheaters are able to maintain the contamination and 
pressure boundaries between the RYC5 area and R2/C2 area at any time. 

Instrumentation and control systems shall be functionally tested, inspected, and calibrated in I 
accordance with ASME AG-1 and Buyer specification 24590-WTP-3PS-JQO7-TOOO1, 
Engineering Specification for Instrumentation for Package Systems. 

Seller shall provide all equipment, instrumentation, labor, and materials to perform a lifting 
test in the shop, demonstrating that the lifting lugs or attachment points are adequate to 
support the Preheaters without any distortion. Seller shall provide a shop test report on lifting 
points provided on each Preheater. 

All test results shall be documented, certified, and submitted to Buyer for review. 

7 Preparation for Shipment 
7.1 General 

7.1.1 The Preheaters shall be prepared for shipment in accordance with: 

Buyer specification 24590-WTP-3PS-GOOO-TO003, Engineering Specification for 

ASME AG-1 Article CA-7000 
Packaging, Handling and Storage Requirements 

7.1.2 All results of shop tests and inspections for the Preheaters shall be reviewed by the Buyer 
prior to preparing and packaging the Preheaters for shipment. 

7.1.3 Seller shall verify, by calculation, that the Preheaters and its intemals will withstand loads 
occurring during shipping, handling, and installation. 
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7.2 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

7.3 

7.3.1 

Tagging 

A stainless steel nameplate shall be permanently and rigidly affixed to each Preheater 
containing, as a minimum, the following information: 

0 Seller’s name and serial number 
year of manufacture 
Buyer’s purchase order number 

capacity, kW 
0 electrical characteristics, V/Phase/Hz 

plant item number as h i s h e d  by the Buyer 

The information shall be stamped or etched on the nameplate using characters no less than 
114’’ tall. 

The attachment and location of nameplates shall be in accordance of Articles AA-9130 and 
AA-9 140 of ASME AG- 1. 

All packages shall be clearly and suitably tagged to at least show the Seller’s name, Buyer’s 
name, plant item number, purchase order number, package contents, parts list, and handling 
instructions for each package. 

Shipping, Handling and Storage Instructions 

Seller shall submit shipping weights as well as detailed shipping, handling, and storage 
instructions for the Preheaters prior to its shipment per Form G-321-E of the MR. 

8 Quality Assurance (QA) 
8.1 

8.1.1 

8.1.2 

8.1.3 

8.2 

8.2.1 

General Requirements 

Seller’s Quality Assurance Program (QAP) requirements are specified in Buyer specification 
24590-WTP-3PS-GOOO-TOOO 1, General Specijkation for Supplier Quality Assurance 
Program Requirements. 

Seller’s QAP manual shall be submitted to the Buyer for review in accordance with Buyer 
specification 24590-WTP-3PS-GOOO-TOOO 1, General Specijkation for Supplier Quality 
Assurance Program Requirements. 

Seller’s QAP, as a minimum, shall contain the requirements detailed in the Supplier Quality 
Assurance Program Requirements data sheet listed in Section 2 of the MR. 

Quality Related Components 

Seller shall have in place a QAP meeting the requirements of ASME-NQA-1, marked as 
applicable in Supplier Quality Assurance Program Requirements Data Sheet attached to the 
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8.2.2 

8.2.3 

8.2.4 

MR, and Buyer specification 24590-WTP-3PS-GOOO-TOOO 1, General Speclfication for 
Supplier Quality Assurance Program Requirements. 

The successful bidder must pass a pre-award survey by the Buyer. Seller shall demonstrate 
that its quality program is in compliance with the procurement quality requirements listed in 
the Supplier Quality Assurance Program Requirements Data Sheet. Seller shall allow the 
Buyer, its agents, and DOE access to their facility and records pertaining to this purchase 
order for the purpose of QA audits and surveillance at mutually agreed times. 

All items shall be manufactured in accordance with Seller’s QAP that meets the requirements 
of ASME NQA-1, and has been previously evaluated and accepted by the WTP Quality 
Assurance Organization. 

Seller shall submit their QAP and work plan to the Buyer for review prior to commencement 
of work. The plan shall include documents and procedures to implement the work and include 
a matrix of essential QA elements cross referenced with the documents or procedures. 

9 Configuration Management 
9.1 The equipment covered by this specification is identified with the plant item number shown in 

the MDSs. The equipment shall be identified in accordance with section 7.2, Tagging, of this 
specification. 

9.2 Substitutions and deviations must be in accordance with section 2 of the MR. 

10 Documentation and Submittals 
10.1 General 

10.1.1 Seller shall submit to Buyer all detailed designs, documentation, procedures, instructions, 
calculations, analyses, models, manufacturer data, inspection reports, test reports, certified 
material test reports, certifications, certificates, manuals (including operations and 
maintenance manuals), Material Safety Data Sheets, spare parts list, and drawings required per 
this specification, its addenda and attachments, the MR, and referenced codes, standards and 
Buyer documents. 

10.1.2 Seller shall submit to Buyer the Engineering and Quality Verification documents in the forms, 
quantities, and timing shown in Form G-32 1 -E, Engineering Document Requirements, and 
Form G-32 1 -V, Quality VeriJication Document Requirements, in Section 3 of the MR. 

10.1.3 Each documentation transmittal package shall have a documentation inventory sheet attached 
listing all documents and the number of pages in each package. 

10.2 Calculations 

10.2.1 All calculations to be provided to the Buyer shall be orderly, complete, and sufficiently clear 
to permit verification. The body of the calculations shall include, but are not limited to: 
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a concise statement of the purpose of the calculation 
input data, applicable criteria, and stated assumptions 
a list of references used, including drawings, codes, standards, and computer programs 
(indicate the version or issue date) 
a discussion of rationale used for design assumption basis 
equations used for all computations 
numerical calculations including identification of units used 
a concise statement addressing the calculation results and/or recommendations 
a table of contents for complex calculations 

10.3 Schedules 

10.3.1 A detailed schedule of engineering, document submittals, material purchases, fabrication, shop 
tests, and shipment shall be submitted using Form 15EX in Section 3 of the MR. 
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1 Scope 
1.1 Project Description and Location 

1.1.1 The Office of River Protection (OW) and its contractors manage 177 underground radioactive 
waste storage tanks at the Hanford Site in Washington. These tanks contain approximately 
55.5 million US gallons of radioactive waste. Bechtel National, Inc. (BNI) has entered into a 
contract with the US Department of Energy (DOE) to design, construct, and commission a 
Hanford Tank Waste Treatment and Immobilization Plant (WTP) to process and vitrify the 
waste into a stable form that is suitable for permanent storage. The WTP will be constructed 
in the 200 East Area of the Hanford Site, near Richland, Washington. The main facilities 
within the WTP complex will be the Pretreatment (PTF), Low-Activity Waste (LAW) and 
High-Level Waste (HLW) Facilities. 

1.2 Equipment, Material, and Services Required 

1.2.1 This engineering specification covers the equipment, materials and services required for the 
design and supply of the HLW Canister Decontamination Handling (HDH) System, Canister 
Rinse Bogie and associated equipment. 

1.2.2 A bogie is a four (4) wheeled trolley that travels on a pair of parallel rails. 

1.2.3 The Canister Rinse Bogie is used to transport Immobilized High-Level Waste (IHLW) 
Canisters containing radioactive material from one location to another during process 
activities. A vessel located on the bogie holds the canister and performs a pre-wash of the 
canister at an intermediate station. The bogie travels in a process tunnel during normal 
operation, but has the ability to leave the tunnel and enter an adjoining room for maintenance 
purposes. A shield door separates the process and maintenance areas, and provides 
radiological shielding. 

1.2.4 This specification supports Material Requisition (MR) No. 24590-QL-MRA-MQTS-00002 

1.2.5 The Seller shall design, fabricate, inspect and functionally test equipment as specified in this 
specification. The equipment shall be fabricated and assembled in compliance with this 
specification, referenced codes and standards, and detail drawings reviewed by the Buyer. 
The Seller is responsible for: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Design 
Procurement of materials 
Fabrication 
Assembly 
Tagging equipment with a component tag number (CTN) 
Functional Testing 
Examinatiodinspection 
Packaging and preparation for shipping 
Loading of equipment on Buyer arranged conveyance 
Umbilical electric cable located in Bogie Maintenance Area, see Section 3 
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0 

0 

0 

0 

Submittals as identified in the submittal requirements found in the Purchase Order 
(PO) and this specification 
Installation, Operation, and Maintenance Manuals 
Lists of recommended spare parts 
Field support for installation and testing 

1.2.6 The Seller shall provide the following equipment and any other equipment as necessary to 
perform the requirements identified in this specification: 

I Plant Item Number I Description I 

IMP-HDH-PMP-00001 (Bogie Decon Canister P u m ~  I 
[JC-HDH-PNL-0000 1 ]Canister Rinse Bogie ASD Control Cabinet 1 

1.2.7 The Seller shall provide any special lifting equipment and tools, for assembly (or 
disassembly), installation, or maintenance of the bogie and associated equipment. 

1.2.8 The Buyer shall provide a “mock-up” canister for shop testing, see Section 8.2 of this 
specification. 

1.2.9 The Seller shall verify the accuracy and applicability of design information to meet the 
requirements identified in this specification. The Seller is encouraged to propose design 
improvements, which could result in quality, performance, cost, or schedule benefits beyond 
those offered by the Design Proposal Drawings (DPDs), and Mechanical Data Sheets (MDSs) 
accompanying the Purchase Order. 

1.2.10 All requests for substitutions, modifications, or relaxation of this specification or requirements 
specified in the referenced documents shall be identified in writing for the consideration of the 
Buyer. For DPDs and MDSs, the following shall be considered required elements: parameters 
indicated as bounding (“max”, “min”, “not-to-exceed”, or similar qualifier); information 
present on the DPDs and MDSs that includes the term “required”, “mandatory”, “shall”, or 
similar term; components or equipment identified as pre-selected or mandatory by the Buyer. 
The Seller shall document such changes in a Supplier Deviation Disposition Request (SDDR) 
in accordance with Section 2 of the Purchase Order. 

1.2.1 1 The following items and services will be supplied by the Buyer and are not included in the 
Seller’s scope of work: 

0 Embed plates embedded in structural concrete to which equipment is anchored 
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1.3 

1.3.1 

1.3.2 

1.4 

1.4.1 

1.4.1.1 

1.4.1.2 

1.4.1.3 

1.4.1.4 

1.4.1.5 

1.4.2 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Waste Neutralization Vessel (PI. No. 24590-HLW-MV-HDH-VSL-POOO3) 
Shipment from Seller’s location to the Hanford receiving location 
Unloading at Hanford receiving location 
Field assembly, installation, erection and field testing of the bogie, vessel, and 
associated equipment 
Field startup, test, and run-in labor and materials 
Installation of conduit and wiring from the Seller provided control cabinets to the 
Buyer’s Motor Control Center (MCC), Buyer’s Controller, and Buyer’s Remote YO 
Mains electric power supply and connections 
Field touch-up painting 
Programming of the bogie control system 
Startup and commissioning 
Mock-up canister 

Work by Others 

The Seller may subcontract portions of the work, including any portion of the design, 
fabrication, manufacturing, or inspection, provided it meets the conditions of this specification 
and the Buyer’s approval is obtained. 

The Seller shall be ultimately responsible for the completeness and quality of all materials and 
services provided. 

Definitions and Abbreviations 

Definitions 

Buyer: Bechtel National, Inc. (BNI) 

Offeror: The party submitting a proposal for the equipment and/or services described 
in this specification. 

Seller: The party selected to provide the equipment and/or services described in this 
specification. 

Shall: Indicates a mandatory requirement in order to comply 

Should: Indicates a recommendation for compliance 

Abbreviations 

ANSI 
AISC 
API 
ASD 
ASME 
AWS 
BNI 
CFR 

American National Standards Institute 
American Institute of Steel Construction 
American Petroleum Institute 
Adjustable Speed Drive 
American Society of Mechanical Engineers 
American Welding Society 
Bechtel National, Inc. 
Code of Federal Regulations 
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CM 
CMAA 
CTN 
DOE 
DPD( s) 
EM1 
HDH 
HLW 
HMI 
ICN 
ICs 
IEEE 
IHLW 
IJB 
I/O 
ISA 
ITS 
LAW 
LO1 
MCC 
MDS(s) 

MR 
MSDS 
MTR( s) 
NDE 
NEC 
NEMA 
NFPA 
NQA 
ORP 
OSHA 
P&ID(s) 
PO 
PTF 
PTFE 
QAP 
QL 
RFI 
RIO 
SC 
SDC 
SDDR 
SDS 
SSC(S) 
TEFC 
TFE 
UBC 
UL 

MHD(s) 

Commercial Quality 
Crane Manufacturers Association of America 
Component Tag Number 
Department of Energy 
Design Proposal Drawhg(s) 
Electromagnetic Interface 
HLW Canister Decontamination Handling 
High-Level Waste 
Human-Machine Interface 
Integrated Control Network 
Industrial Controls and Systems 
Institute of Electrical and Electronics Engineers 
Immobilized High-Level Waste 
Instrument Junction Box 
Input/output 
Instrumentation, Systems, and Automation Society 
Important to Safety 
Low-Activity Waste 
Local Operator Interface 
Motor Control Center 
Mechanical Data Sheet(s) 
Mechanical Handling Diagram(s) 
Material Requisition 
Material Safety Data Sheet 
Material Test Report(s) 
Non-Destructive Examination 
National Electric Code 
National Electrical Manufacturers Association 
National Fire Protection Agency 
Nuclear Quality Assurance 
Office of River Protection 
Occupational Safety and Health Administration 
Piping and Instrumentation Diagram(s) 
Purchase Order 
Pretreatment Facility 
Pol ytetrafluoroethylene 
Quality Assurance Program 
Quality Level 
Radio Frequency Interface 
Remote I/O 
Seismic Category 
Safety Design Class 
Supplier Deviation Disposition Request 
Safety Design Significant 
Structures, Systems or Components 
Totally Enclosed Fan Cooled 
Tetrafluoroethylene 
Uniform Building Code 
Underwriters Laboratories 
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WNRF Weld Neck Raised Face 
WTP Hanford Tank Waste Treatment and Immobilization Plant 

1.5 

1.5.1 

1.5.1.1 

1.5.1.2 

1.5.1.3 

1.5.2 

1.5.2.1 

1.5.2.2 

Safety/Quality Classifications 

Important to Safety 

Structures, Systems, and Components (SSCs) that serve to provide reasonable assurance 
that the facility can operate without undue risk to the health and safety of the workers and 
public are classified as Important to Safety (ITS). ITS encompasses the broad class of 
facility features addressed in the top-level radiological, nuclear, and process safety 
standards and principles that contnbute to the safe operation and protection of workers and 
the public during all phases and aspects of facility operations (i.e., normal operation and 
accident mitigation). 

SSCs designated as ITS are classified as either Safety Design Class (SDC) or Safety Design 
Significant (SDS). 

The classification Safety Design Class (QL-1) is assigned to SSCs that prevent or 
mitigate offsite public, worker, or co-located worker radiological exposures that could 
exceed the standards. 

The classification Safety Design Significant (QL-2) is assigned to SSCs that ensure the 
that radiological standards for normal operation are not exceeded. 

For Quality Assurance requirements of ITS SSCs refer to Section 10 of this specification. 

Non Important to Safety 

SSCs designated as Non-ITS, or Commercial Quality (CM), are those SSCs not classified as 
SDS , SDC, or Immobilized High-Level Waste (MLW) product-quality affecting. Non-ITS 
items are manufactured using standard commercial practices as required by applicable 
industry standards, with the quality requirements identified in the Seller’s Quality 
Assurance Program (QAP). 

For Quality Assurance requirements of Non-ITS SSCs refer to Section 10 of this 
specification. 

24590-G04B-F00019 Rev 0 
Page 5 

Ref 24590-WTP-3DP-G04B-00049 



24590-HLW-3PS-MQRO-TP002, Rev 2 
HLW System HDH Canister Rinse Bogie 

Issued for Permitting Use 

1.5.3 Equipment Classifications 

1.5.3.1 The table below identifies equipment that have components designated as ITS. 

Equipment 

Canister Rinse 
Bogie 

Canister Rinse 
Bogie Seismic 
Rails 

Components 

All components that 
maintain structural 
integrity (i.e. load path 
items) of the bogie and 
vessel support stand. 
These include but are 
not limited to, bogie 
chassis, vessel support 
stand, uplift restraints, 
bumpers, bogie rail 
end stops, and 
boltedlwelded 
connections on the 
load path, including 
connections to bogie 
chassis. 

All other components 
(including drive 
system and wheel 
modules) 
All load path 
components that 
maintain the structural 
integrity, including 
boltedlwelded 
connections. 
All other comDonents 

~ 

Safety 
Classification 
(Quality Level) 
SDS (QL-2) 

Non-ITS 

SDS (QL-2) 

Non-ITS 

Critical Characteristics 

Maintain vessel and canister 
on bogie and prevent bogie 
from derailing under normal 
operating conditions 
(following a wheel failure) 
or an SC-I1 design basis 
earthquake. 

NIA 

Prevent bogie from 
derailing under normal 
operating conditions 
(following a wheel failure) 
or an SC-I1 design basis 
earthauake. 
NIA 

1.5.3.2 All other equipment identified in this specification are designated as Non-ITS. SSCs, 
identified as Non-ITS can include, but are not limited to, non-load path items and 
proprietary items such as motors, gearboxes and winches. 

1.5.3.3 For seismic loading requirements, refer to Section 5.6.4 of this specification. 
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Work shall be carried out in accordance with, but not limited to, the applicable codes and 
standards listed in the following subsections. The specific revision or effective date identified, 
as well as the specific revision or effective date of codes and standards that they incorporate 
by reference (daughter codes and standards) shall be followed. If a date or revision is not 
identified, the latest issue, including addenda, in effect at the date of contract award or later, 
shall be used. Deviation from the dated codes and standards shall only apply with the 
agreement of the Buyer, or when in accordance with Sections 6.5 and 6.6 of this specification. 

The Seller shall refer to Section 2 of the Purchase Order for the appropriate revisions of the 
WTP project documents identified in Sections 2.3,2.4 and 2.5 of this specification. 

2.1.3 Any known or suspected conflicts between the specifications, drawings, and the applicable 
codes and standards, shall be brought to the attention of the Buyer, via a SDDR, for resolution 
prior to start of work. 

2.1.4 Where requirements in this specification exceed code requirements, this specification shall 
govern. 

Deleted I 2*1-5 
2.2 Codes and Standards 

2.2.1 American Society of Mechanical Engineers (ASME) 

ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear Facility 
Applications 

ASME B&PV Section VI11 Division 1, Rules for Construction of Pressure Vessels DIVISION 
I Non-Interj2ed (Boiler and Pressure Vessel Codes) 

ASME B3 1.3 -1 996, Process Piping 

ASME NOG-1-2002, Rules for Construction of Overhead and Gantry Cranes (Top Running 
Bridge, Multiple Girder) 

ASMEIANSI B73.2M, Specification for Vertical In-Line Centrifugal Pumps for Chemical 
Process 

ASME B46.1, Surface Texture (Surface Roughness, Waviness & Lay) 

2.2.2 American Welding Society (AWS) 

AWS D 1.1 2002, Structural Welding Code - Steel 

AWS D1.6, Structural Welding Code - Stainless Steel 
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2.2.3 

2.2.4 

2.2.5 

2.2.6 

2.2.7 

2.2.8 

2.2.9 

2.2.10 

2.2.1 1 

2.2.12 

2.2.13 

American Institute of Steel Construction (AISC) 

AISC M016, Manual of Steel Construction, Allowable Stress Design, 9th Edition 

Crane Manufacturers Association of America (CMAA) 

CMAA 70-2000, Specification for Top Running Electric Overhead Traveling Cranes 

Department of Energy (DOE) Orders and Directives 

DOE 0 414.1AY Quality Assurance 

Instrumentation, Systems, and Automation Society (ISA) 

ISA 5.1 , Instrument Symbols and IdentiJication 

National Electrical Manufacturers Association (NEMA) 

NEMA, MG-1-1998, Motors and Generators 

Institute of Electrical and Electronics Engineers (IEEE) 

IEEE Std 1023-1988, IEEE Guide for the Application of Human Factors Engineering to 
Systems, Equipment, and Facilities of Nuclear Power Generating Stations 

IEEE Std 1205-2000, IEEE Guide for Assessing, Monitoring, and Mitigating Aging Effects on 
Class 1E Equipment used in Nuclear Power Generating Stations, Annex D 

Code of Federal Regulations (CFR) 

FED-STD 595B-1994, Colors Used in Government Procurement 

10 CFR Part 830, Quality Assurance Criteria 

Uniform Building Code (UBC) 

UBC-1997, Uniform Building Code 

Underwriters Laboratories (UL) 

UL 508 -1999, Standard for Safety Industrial Control Equipment 

National Fire Protection Association (NFPA) 

NFPA Volume 70, 1999 National Electric Code (NEC) 

Department of Defense and Energy Standards, Nuclear Regulations 

MIL-STD-1472F Human Engineering 
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2.2.14 

2.2.15 

2.2.16 

2.2.17 

2.2.18 

2.2.19 

2.3 

2.3.1 

2.3.2 

2.3.3 

2.3.4 

2.3.5 

DOE-HDBK-1140,2001 Human FactordErgonomics Handbook for the Design for Ease of 
Maintenance 

NUREG-0700 Human System Interface Design Review Guidelines 

NUREG-07 1 1 Human Factors Engineering Program Review Model 

American Society of Testing Materials (ASTM) 

ASTM A554 Standard Specification for Welded Stainless Steel Mechanical Tubing. 

EN 292-1 Safety of Machinery - Basic Concepts, General Principles of Design - Part 1; 
Basic Terminology, Methodology. 

EN 292-2 Safety of Machinery - Basic Concepts, General Principles of Design - Part 2; 
Technical Principle and Specifications. 

IS0  28 1 : 1990 Roller bearings - Dynamic load ratings and rating life. 

AGMA 908 Geometry Factors for Determining Pitting Resistance and Bending Strength 
of Spur, Helical, and Herringbone Gear Teeth. 

AGMA 200 1 Fundamental Rating Factors and Calculation Methods for Involute Spur and 
Helical Gears. 

WTP Project Specifications 

24590-WTP-3PS-MOOO-TO002, Rev 0, General Specification for Mechanical Handling 
Equipment Design and Manufacture, Bechtel National, Inc., Richland, Washington. Sections 
whichdonotapplytothisequipment: 3.5.8.1,3.5.8.2,3.5.8.5,3.6,3.7,4.1.9,4.1.10,4.1.11, 
4.1.12,4.10.1,4.10.4,4.12,and4.13. 

24590-WTP-PER-PL-02-00 1, Rev 6, Engineering SpeciJication for Piping Material Classes, 
Bechtel National, Inc., Richland, Washington. Section which does not apply to this 
equipment: 3.1 2. 

24590-WTP-3PS-EKPO-TOO0 1, Rev 2, Engineering Specification for Electrical Requirements 
for Packaged Equipment, Bechtel National, Inc., Richland, Washington. Sections which do 
not apply to this equipment: 6.4.2.3, 6.4.3.1, 6.6.1,6.6.3, and 6.8. 

24590-WTP-3PS-JQ07-TOOO 1, Rev 1, Engineering Specijkation for Instrumentation for 
Package Systems, Bechtel National, Inc., Richland, Washington. Sections which do not apply 
to this equipment: 3.4.5.1, 3.4.5.2.3, 3.4.5.4.4, 3.4.5.9, 3.4.5.10, 3.4.5.12, 3.4.5.13, 3.4.5.14, 
3.4.5.15, 3.4.5.16,3.4.5.17,3.7.1, 3.8.3, 3.8.4, 3.8.6, 3.8.7, and3.8.8.1. 

24590-WTP-3PS-MUMI-TOOO2, Rev 2, Engineering Specification for Low Voltage Induction 
Motors, Bechtel National, Inc., Richland, Washington. Sections which do not apply to this 
equipment: 5.1.1,5.3, and 5.4.1. 
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2.3.6 

I 2-3.7 
2.3.8 

2.3.9 

2.3.10 

2.3.1 1 

2.3. 2 

2.3. 3 

2.3.14 

2.4 

2.4.1 

2.4.2 

Document Number 

24590-HLW-MO-HDH-00013 
24590-HLW-M0-HDH-PO01200 1 
24590-HLW-MO-HDH-PO0 12002 
24590-HLW-MO-HDH-00008 
24590-HLW-MO-HDH-00010 
24590-HLW-MO-HDH-00043 
245 90-HLW -MO-HDH-00029 
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~~~ 

Document Description 

Canister Rinse Bogie Arrangement 
Canister Rinse Bogie 
Canister Rinse Bogie 
Canister Rinse Bogie Rails 
Canister Rinse Bogie Seismic Rails 
Canister Rinse Bogie Service Tracks 
Canister Rinse Bogie Recovery System 

2459O-WTP-3PS-JDO2-TOOO 1, Engineering Specification for Intelligent Drives for Packaged 
Equipment, Bechtel National, Inc., Richland, Washington 

Document Number 

Deleted. 

Document Description 

24590-WTP-3PS-GOOO-TO003, Engineering Specification for Packaging, Handling, and 
Storage Requirements, Bechtel National, Inc., Richland, Washington 

24590-WTP-3PS-AFPS-TO001, Engineering Specification for Shop Applied Special 
Protective Coatings for Steel Items and Equipment, Bechtel National, Inc., Richland, 
Washington 

24590-WTP-3PS-GOOO-TOOO 1, General Specification for Supplier Quality Assurance 
Program Requirements, Bechtel National, Inc., Richland, Washington 

24590-WTP-3PS-SSOO-TOOO 1, Rev 5, Welding of Carbon Structural Steel, Bechtel National, 
Inc., Richland, Washington. Section which does not apply to this equipment: 8.18. 

2459O-WTP-3PS-SSOO-TOOO2, Welding of Structural Stainless Steel and Welding of 
Structural Carbon Steel to Structural Stainless Steel, Bechtel National, Inc., Richland, 
Washington 

24590-WTP-3PS-JV 15-TOO0 1, Engineering SpeciJcation for Actuators for O n / W  Valves, 
Bechtel National, Inc., Richland, Washington 

24590-WTP-3PS-PVOO-TOOO 1, Rev 1, Engineering Specification for Technical Supply 
Conditions for Valves, Bechtel National, Inc., Richland, Washington. Section which does not 
apply to this equipment: 5.4. 

WTP Design Documents 

Design Proposal Drawings (DPDs) 

Mechanical Data Sheets (MDSs) 
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24590-HLW-MOD-HDH-00029 
24590-HLW-MOD-HDH-00030 
24590-HLW-MPD-HDH-0000 1 
24590-HLW-MVD-HDH-PO009 

2.4.3 

2.5 

2.5.1 

2.5.2 

2.5.3 

2.5.4 

3 
3.1 

3.2 

Canister Rinse Boge Spool Piece 
Canister Rinse Vessel Lid 
HDH-PMP-00001 Canister Rinse Bogie Pump 
HDH-VSL-0000 1 Canister Rinse Boge Vessel 

I Document Number IDocument Description I 

24590-HLW-M6-HDH-P0002 

24590-HLW-MO-HDH-000Ol00l 

24590-HLW-MO-HDH-0000 1002 

24590-HLW-MO-HDH-00002 

24590-HLW-M0-30-00001001 

~ 

P&ID - HLW Canister Decontamination Handling 
System 
DPD, Canister Rinse Bogie Decon/Maint Shield Door 
Arrangement 
DPD, Canister Rinse Bogie Decon/Maint Shield Door 
Arrangement & Details 
DPD, Canister Rinse Bogie D e c o a a i n t  Shield Door 
Embed Plates 
HLW Test Canister Assemblv 

Reference Drawings and Data Sheets 

24590-HLW-MOD-HDH-00002 
24590-HLW-MOD-HDH-00003 

IDocument Number IDocument Description 

~~ 

MDS, Canister Rinse Bogie Maint Crane 1 
MDS, Canister Rinse Bogie Maint Crane 2 

Other WTP Documents 

24590-WTP-3PD-MQTS-00002, Supplier Quality Assurance Program Requirements Data 
Sheet, Bechtel National, Inc., Richland, Washington 

24590-WTP-3PD-MQTS-00004, Supplier Quality Assurance Program Requirements Data 
Sheet, Bechtel National, Inc., Richland, Washington 

245 90-HLW-SOC-S 15T-00009, Rev OD, HL W VitriJication Building Seismic Analysis - In- 
Structure Response Spectra (ISRS), Bechtel National, Inc., Richland, Washington. 

24590-HLW-SOC-S 15T-00039, Rev D, HL W Vitrification Building Seismic Analysis - 
Enveloped In-Structure Response Spectra, Bechtel National, Inc., Richland, Washington. 

System Description 
The Canister Rinse Bogie operates in the HLW Canister Decontamination Handling (HDH) 
System. 

The Canister Rinse Bogie travels in the Canister Rinse Tunnel (Room H-B039B) during normal 
operations. The Canister Rinse Tunnel is classified as a CYR5 and C3R3 transition zone. 
Maintenance activities are performed in an adjoining Bogie Maintenance Area (Room H- 
B039A), separated by a shield door from the process area. The Bogie Maintenance Area is 
classified as C3R3. For environmental conditions and definitions of the classification of areas 
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refer to project specification 2459O-WTP-3PS-MOOO-TO002, General Specification for 
Mechanical Handling Equipment Design and Manufacture. 

3.3 Where dual classifications are identified on the DPDs, for example, C5R5 and C3R3, they 
indicate a transition zone where the room is designated as C5R5 when a container is present and 
C3R3 when a container is not present. 

3.4 The Canister Rinse Bogie transfers glass filled IHLW Canisters from a position below the 
Canister Handling Cave (Room H-136) to a position below the Canister Decontamination, 
Swabbing and Monitoring Cave (Room H-133). A vessel located on the bogie holds the canister 
and performs a pre-wash of the canister at an intermediate station. 

3.5 The purpose of the pre-wash is to perform a general rinse of the canister prior to transfer into the 
Canister Decontamination, Swabbing and Monitoring Cave. 

3.6 The basic operations are as follows: 

Bogie and vessel positioned under the hatch located in the Canister Handling Cave 
Canister lowered into vessel, through hatch, by overhead crane located in the Canister 
Handling Cave 
Bogie, vessel and canister travel to the Canister Rinse Station 
Canister rinse cycle, see Section 4.2 of this specification 
Bogie, vessel and canister travel to a position under the hatch located in the Canister 
Decontamination, Swabbing, and Monitoring Cave 
Canister removed from bogie after 30 minute drylng period, through hatch, by 
overhead crane located in the Canister Decontamination, Swabbing, and Monitoring 
Cave 
Bogie and vessel travel to a position under the hatch located in the Canister Handling 
Cave 

3.7 Process and electrical services are provided to the bogie and vessel through service tracks 
(energy chains) located in the Canister Rinse Tunnel. When the bogie requires transferring from 
the process area to the maintenance area the service tracks and the service connections (process 
and electrical) are manually disconnected from the bogie at the shield door aperture and parked 
on a bracket located at the door aperture. A Seller provided umbilical electrical cable, located in 
the maintenance area, is manually connected to the bogie terminal box allowing the bogie to 
transfer into the maintenance area. The umbilical electrical cable provides the power and control 
to the bogie only. Once the bogie is located in the maintenance area the shield door is closed 
prior to any maintenance activities being performed. 

4 Equipment Description 
4.1 Canister Rinse Bogie 

4.1.1 The bogie is a motorized trolley used for transporting IHLW Canisters containing radioactive 
material fiom one location to another during process activities. 
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4.1.2 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.1.7 

4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

4.2.7 

The bogie is driven by an on-board geared motor, and travels on a pair of floor-mounted rails. 

Power and control are provided to the bogie through a service track. 

The bogie control system uses bogie mounted proximity switches and the motor brake to 
control the process stopping positions of the bogie 

The bogie control system uses a bogie mounted ultimate travel limit switch to prevent the 
bogie from impacting the rail end stops in the event of a proximity (positioning) switch 
failure. 

A stand mounted to the bogie chassis supports the Canister Rinse Vessel. 

Restraints mounted to the side of the vessel support stand, in conjunction with the seismic rails 
(see Section 4.4), prevent the bogie from overturning or derailing in the event of a wheel 
failure or a seismic event. 

Canister Rinse Vessel 

The vessel is mounted to a support frame located on the bogie chassis. The vessel locates the 
canister for transfer and provides the containment and associated services for canister 
washing. 

An inflatable seal mounted to the top flange of the vessel provides the seal between the vessel 
and the spool piece (see Section 4.7) to provide containment of the water spray during the 
rinse cycle. Process air is supplied to the inflatable seal from the Buyer’s plant utility system 
through a 1’’ pipe, and has a line pressure of 90 - 100 psig. The line pressure is reduced to 25 
psig by a pressure regulator for the inflatable seal air supply. 

A series of spray nozzles located in the vessel directs demineralized water to spray the entire 
surface of the canister. The proposal drawings provided with this specification show an upper 
and lower spray ring. This allows the canister to be sprayed in stages due to the limiting flow 
rate. Demineralized water is supplied to the vessel from the Buyer’s plant utility system 
through a 2” pipe, and has a maximum flow rate of 90 gpm and pressure 60 psig. 

The maximum batch transfer to the vessel is 360 gallons. Maximum batch transfer is defined 
as the maximum water volume transferred to the vessel during the rinse cycle. 

Two (2) solenoid operated ordoff control valves divert the water flow between the upper and 
lower spray rings while a centrifugal pump continually discharges the water from the vessel 
during the rinse cycle. Water is discharged from the vessel to the Buyer’s Waste 
Neutralization Vessel through a 2” pipe. 

A high-high level switch and continuous level instrument monitor the water levels in the 
vessel during the rinse cycle. 

The following rinse cycle is based on the proposal drawings provided with this specification: 

Pressurize the inflatable seal to make the seal between the vessel and the spool piece. 
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4.2.8 

4.3 

4.3.1 

4.3.2 

4.3.3 

4.4 

4.4.1 

4.4.2 

4.5 

4.5.1 

Open the upper demineralized water line for the upper spray ring to begin the water 
wash. 
After the vessel has filled to 10 gallons, confirm that the vessel discharge pump has 
begun discharging the water at 80 gpm. 
After washing with 180 gallons of water in 2 minutes, close upper demineralized water 
line. After 2.5 minutes the vessel should be fully drained (check the level indicator on 
the vessel). 
Open the lower demineralized water line for the lower spray ring to finish the water 
wash. 
After the vessel has filled to 10 gallons, check that the vessel discharge pump has 
begun discharging the water at 80 gpm. 
After washing with 180 gallons of water in 2 minutes, close lower demineralized water 
line. After the vessel is emptied (2.5 minutes), ensure the vessel discharge pump is 
shut off. 
Depressurize the inflatable seal. 

The pressurized demineralized water and plant process air are provided to, and removed from, 
the vessel through a dedicated process service track. Power and control are provided to the 
vessel equipment through the same service track that provides the electrical services to the 
bogie. 

Canister Rinse Bogie Rails 

The bogie rails run between the Canister Rinse Tunnel and the Bogie Maintenance Area. The 
rail supports are mounted on embeds located in the floor. 

The rails guide the bogie between the process stations maintaining the relative position of the 
bogie to the process stations. 

End-stops are located at the end of the rails to prevent bogie over-travel. 

Canister Rinse Bogie Seismic Rails 

The seismic rails are mounted on embeds located in the North and South walls of the Canister 
knse  Tunnel. 

The seismic rails, in conjunction with the bogie restraints, prevent the bogie from overturning 
or derailing in the event of a wheel failure or a seismic event. 

Canister Rinse Bogie Service Tracks 

Two (2) service tracks (energy chains) are located in the Canister Rinse Tunnel. One service 
track provides the routing for the electrical services to the bogie and the vessel, the other 
provides the routing for process services (water and air) to the vessel. The service tracks are 
dynamic tracks that allow movement of the bogie while maintaining fixed connections at the 
entry to and exit from the track for connection and routing of services. 

24590-GO4B-FO0019 Rev 0 
Page 14 

Ref: 24590-WTP-3DP-GO4B-00049 



I 

4.5.2 

4.5.3 

4.5.4 

4.6 

4.6.1 

4.6.2 

4.6.3 

4.7 

4.7.1 

4.8 

4.8.1 
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The proposed design includes 4 cable systems: (1) mechanical handling power - bogie motor, 
(2) mechanical handling instrumentation - position sensorsflimit switches, (3) process power - 
pumps and valves, (4) process instrumentation - level switches and transmitters. 

The proposed design includes 3 process hoses: (1) water supply; (2) water discharge, and (3) 
air supply. 

A Seller supplied bracket, at the shield door aperture, allows the service tracks to be parked in 
position prior to transferring the bogie into the maintenance area. 

Canister Rinse Bogie Recovery System 

The recovery system provides a means of recovering the bogie in the event of a component 
failure that would cause the bogie to become immobile. 

In a recovery event the bogie is towed by a recovery block located at the West end of the 
bogie rail. The recovery block is connected, via a static cable, to a wall-mounted electric 
winch located in the maintenance area. 

In a recovery event the canister is either removed from a position directly under the Canister 
Handling Cave (if the bogie has not moved from its park position), or the bogie is recovered to 
a position under the Canister Decontamination, Swabbing and Monitoring Cave where the 
canister is removed. The bogie is then recovered into the Bogie Maintenance Area where 
hands-on maintenance can be performed. 

Canister Rinse Bogie Spool Piece 

The spool piece is mounted to an embed located on the ceiling of the Canister Rinse Tunnel at 
the Canister Rinse Station. The spool piece provides the sealing surface for the vessel 
mounted inflatable seal. 

Canister Rinse Vessel Lid 

The vessel lid is placed over the top of the vessel while the bogie and vessel are located in the 
maintenance area. The vessel lid minimizes the potential for transfer of radioactive particulate 
(contamination) from inside the vessel while it is located in the maintenance area. The vessel 
lid is stored in the maintenance area. 

5 Design Requirements 
5.1 General 

5.1.1 System components and equipment provided in accordance with this specification shall not 
exceed the bounding equipment envelope dimensions implied or explicitly indicated on the 
DPDs and MDSs referenced in Section 2.4 of this specification. 

5.1.2 Equipment weights shall not exceed the bounding weights indicated on the DPDs and MDSs 
without Buyer authorization. The Seller shall be responsible for any analysis required to 
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determine embed loadings for equipment weights exceeding the bounding weights indicated 
on the DPDs and MDS, and are subject to Buyer review. 

5.1.3 System components and equipment provided in accordance with this specification shall utilize 
the facility concrete embedments as depicted in the DPDs and MDSs referenced in Section 2.4 
of this specification. Equipment mountings shall be capable of accommodating embed plate 
placement and orientation tolerances specified in sections 5.1.3.1 and 5.1.3.2 of this 
specification. 

5.1.3.1 Tolerances for concrete placement shall be in accordance with the Table for Concrete 
Placement Tolerances, unless noted otherwise on the project drawings. 

Table for Concrete Placement Tolerances 
I 

Component 

Footings 

Cast-In-Place 
Concrete for 
Buildings 

Category 

Lateral Alignment - As cast to center of 
individual footing. 

Horizontal dimension for unformed members 
cast against soil. 
2 feet or less 

Over 2 feet, but less than 6 feet 

Over 6 feet 
~ 

Level Alignment - Top of footings 

Cross-Sectional Dimensions - Horizontal 
dimension of formed members. 

~~ 

Cross-Sectional Dimensions - Vertical 
dimension (thickness) 

Relative Alignment - Single footing side and top 
surface slope with respect to specified plane. 

Vertical AlignmentPlumbness - (Lines, 
surfaces, and rises): 

Outside comer of exposed comer columns and 
control joint grooves in concrete exposed to 
view. 

Lateral Alignment: (Horizontal Location) 

Members 
Centerline location of openings 12 in. or smaller 
in slabs and edge location of larger openings. 
Sawcuts, joints, and weakened plane embeds 

Tolerance 
~~ ~~ 

0.02 times width of footing in 
direction of misplacement but 
not more than 2 in. 

+3 in. or -112 in 

+6 in. or -1/2 in. 

+12 in. or -112 in. 

+112 in. and -2 in. 

+2 in. and -1/2 in. 

+5% 

+1 in. within 10 feet 

+1 in. 

k112 in. 

+ 1  in. 

+1/2 in. 

+3/4 in. 
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Lateral alignment in both directions in the plane of 
the slab or wall. Level alignment through the slab 
or wall. 

Level Alignment: 

Standard Embeds per -t2 in. 
drawing 24590-WTP- 
DD-S 13T-00002 

Elevation of top of slabs and other formed 
surfaces before removal of shoring 

Elevation of lintels, sills, parapets, horizontal 
grooves, and other lines exposed to view 

Elevation of slabs on grade 

Cross-Sectional Dimensions: Members such as 
columns, beams, piers, or walls with thickness: 

12 in. dimension or less 
More than 12 in. dimension but not over 3 ft 
dimension 
Over 3 ft dimension 

Relative Alignment: 

Vertical alignment of outside corner of exposed 
corner columns and control joint grooves in 
concrete exposed to view 

All other formed surfaces may slope in 10 ft with 
respect to the specified plane 

Offset between adjacent pieces of formwork 
facing material shall not exceed: 

Surfaces that receive special protective coatings- 
Class B See Section 3.1.4 for further 
clarifications. 

For a Class C surface 

Openings Through Members: 

Cross-sectional size of openings 

Location of centerline of opening 

+3/4 in. 

+1/2 in. 

+314 in. 

+ 3/8 in. or -1/4 in. 

+ 1/2 in. of -3/8 in. 

+ 1 in. or -314 in. 

11/4 in. in 10 ft. 

1318 in. in 10 ft. 

f 114 in. 

+1/2 in. 

-114 in. or +1 in. 

f1l2 in. 

5.1.3.2 Placement tolerances for embedded items shall be in accordance with the Table for 
Embedded Item Placement Tolerances, unless noted otherwise on the project drawings: 

Table for Embedded Item Placement Tolerances 

Conditions I EmbedType I Tolerance I 

5.1.4 Equipment standardization shall be employed throughout equipment designs where safety 
requirements and cost requirements can be satisfied. Items performing similar duties should, 
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as far as possible, be standardized so that one particular make, model and size can be used in 
all similar applications. 

5.1.5 The design shall consider human factors engineering and ergonomic requirements to ensure 
good human factor principles, guidelines, and methods are integrated into equipment design in 
accordance with IEEE Std 1023-1988 IEEE Guide for the Application of Human Factors 
Engineering to Systems, Equipment, and Facilities of Nuclear Power Generating Stations. 
The codes and standards identified in Appendix H, or buyer approved equal, shall be used to 
implement IEEE Std 1023. The specific human factor attributes applying to the equipment 
shall be invoked. 

5.1.6 For general design requirements of mechanical handling equipment refer to project 
specification 24590-WTP-3PS-MOOO-TO002, General Specification for Mechanical Handling 
Equipment Design & Manufacture, excluding sections 3.5.8.1,3.5.8.2, 3.5.8.5, 3.6, 3.7,4.1.9, 
4.1.10,4.1.11,4.1.12,4.10.1,4.10.4,4.12,and4.13. 

5.1.7 Equipment that is not painted (or otherwise coated) and exposed to radiation that can cause 
surface contamination shall have decontaminable surface finishes of 63 microinches (or better) 
roughness average in accordance with ASME B46.1. Except when the equipment is 
infrequently handled or decontaminated, in which case it can have decontaminable surface 
finishes of 125 microinches (or better) roughness average in accordance with ASME B46.1. 

5.2 Mechanical Requirements 

5.2.1 Canister Rinse Bogie 

5.2.1.1 The bogie shall be designed to travel on stainless steel fabricated rails with rail centers of 82 
inches, see Section 5.2.3. 

5.2.1.2 The bogie shall be capable of transporting a glass filled MLW Canister, weighing 9260 lbs 
(max), and the Canister Rinse Vessel including rinse water. 

5.2.1.3 Special attention shall be paid to the bogie chassis, to ensure plain surfaces can be cleaned 
easily, and potential contamination traps are minimized. Tube sections should be used in 
preference to structural ‘I’ beams and channels. All tubing shall be sealed to prevent the 
ingress of contamination. Drain holes shall be provided wherever water may collect during 
wash down, except in sealed tubing. 

5.2.1.4 The bogie chassis shall accommodate a support fiame for the Canister Rinse Vessel. The 
support frame shall be capable of supporting the vessel while located on the bogie. 

5.2.1.5 The bogie chassis and vessel support frame shall be fitted with appropriate lifting features 
to assist with maintenance activities, using an overhead crane, while the bogie is located in 
the maintenance area. The combined weight of the bogie chassis and the vessel support 
frame shall not exceed 10,000 lbs. The Seller shall provide any special lifting equipment 
required. The Buyer will provide to the Seller details of the crane hook prior to final 
design. 
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5.2.1.8 

5.2.1.9 

5.2.1.10 
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The bogie chassis and vessel support frame should be fabricated fiom ASTM A36 steel. 
Proprietary items shall be “as supplied” providing they are suitable for the operating 
conditions. 

The bogie chassis shall accommodate equipment associated with the Canister Rinse Vessel. 

The vessel support frame shall have location features to aid in the alignment and set down 
of the Canister Rinse Vessel. 

The bogie shall have two driven wheels. 

The bogie shall be guided by two (2) double flanged wheels on one side of the bogie. The 
opposite two wheels shall be plain. The flanged wheels shall be located on the same rail as 
the recovery winch. The wheel flanges shall be of adequate size to withstand skew forces 
fiom track misalignment and forces imposed due to recovering the bogie with a seized drive 
system. 

Clearances between wheel flanges and rail, accounting for manufactumg tolerances, shall 
be sufficient to allow free running of the bogie while achieving the required positional 
tolerances in accordance with Section 5.3.4 of this specification. 

Seismic restraints shall be mounted to the vessel support frame, to prevent the bogie fiom 
derailing in the event of a flanged wheel failure under normal operation, or an SC-I1 design 
basis earthquake, in accordance with Sections 1 S.3 and 5.6 of this specification. 

The drive system and wheel modules shall be designed for ease of maintenance and 
replacement. 

The bogie shall have four (4) bumpers, one at each comer of the bogie; to prevent damage 
to the bogie, shield door, or rail end-stops. The bumpers shall be designed to absorb the 
impact of a fully laden bogie, traveling at full operating speed, with a closed shield door, 
such that the resulting force imparted on the shield door does not exceed 1500 lbf. 

There shall be two (2) proximity switches mounted on the bogie chassis for operational 
positioning of the bogie. 

There shall be one (1) ultimate-travel limit switch mounted on the bogie chassis to prevent 
over travel of the bogie in the event of a proximity switch failure. The limit switch shall be 
capable of operating with the bogie traveling in both directions. 

Adjustable proximity switch targets and limit switch strikers shall be supplied with the 
bogie as required per the system drawings. The targets and strikers shall be designed to be 
adjustable for on-site installation. 

A means of detecting a canister is present in the vessel shall be provided. 

The bogie shall be designed to limit individual wheel loads during normal operation to less 
than 1/3 of the total laden bogie weight while traveling on rails installed per paragraph 
5.2.3.5. This requirement can be demonstrated by analysis or test. 
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5.2.1.20 

5.2.2 

5.2.2.1 

5.2.2.2 

5.2.2.3 

5.2.2.4 

5.2.2.5 

5.2.2.6 

5.2.2.7 

5.2.2.8 

5.2.2.9 

Gears and gearboxes, shall comply with AGMA Standards, or, EC Machinery Directive 
98/37/EC, EN 292-1 & 292-2 Safety ofMachinely, and IS0 281 - 1990 Roller bearings, 
Dynamic load ratings and rating lfe.  

Canister Rinse Vessel 

The vessel shall be designed in accordance with ASME B&PV Section VIII, Division 1, 
except that code stamping is not required. 

Process piping shall be designed in accordance with the applicable requirements identified 
in ASME B3 1.3 and project specification 24590-WTP-PER-PL-02-00 1 , Engineering 
SpeciJication for Piping Material Classes, excluding section 3.12. The piping material class 
for interfacing to the Buyer provided piping shall be S11B. 

The centrifugal discharge pump shall be in accordance with the requirements identified in 
ASMEJANSI B73.2M Specif cation for Vertical In-Line Centrifugal Pumps for Chemical 
Process. 

The vessel shall have lifting features to allow the vertical removal of the vessel from the 
bogie, using an overhead crane, while located in the maintenance area. Pipe connections 
shall be configured such that vessel can be removed easily. The weight of the vessel and 
internal components shall not exceed 10,000 lbs. The Seller shall provide any special 
liffing equipment required. The Buyer will provide to the Seller details of the crane hook 
prior to final design. 

The design of the spray system shall ensure that the spray pattern is generally in a 
downward direction, minimizing “back spray” within the vessel, and providing full 
coverage of the canister surface. The canister can be sprayed in stages due to the limit on 
flow rate. If the canister is sprayed in stages it shall be sprayed from top to bottom. 

The Seller shall make every effort to minimize the volume of water used during the rinse 
cycle while achieving the full coverage of the canister. 

The vessel shall contain guides and a pedestal for locating and seating the canister. The 
guides internal diameter shall be 27 inches f 114 inch. This diameter takes into account 
misalignment, due to tolerance build-up, between the bogie and the overhead crane during 
loading and unloading of the canister. The guides shall be designed such that the potential 
for scratching of the canister surface is minimized during loading and unloading. 

The container guides shall be configured such that spray coverage is not affected. Lifting 
features shall be located at the top of the guides to allow removal from the vessel, using an 
overhead crane, while the bogie is located in the maintenance area. The Seller shall provide 
any special lifting equipment required. The Buyer will provide to the Seller details of the 
crane hook prior to final design. 

The spray system shall be removable fi-om the vessel without the requirement for hands on 
access to the internals of the vessel. Pipe connections shall be located at the top of the 
vessel and shall be arranged to allow manual disconnection and removal of the spray 
system, using an overhead crane, while the bogie is located in the maintenance area. The 

24590-CO4B-FO0019 Rev 0 
~ ~~~ 

Page 20 
Ref: 24590-WTP-3DP-G04B-00049 



2459O-HLW-3PS-MQRO-TPOO2, RW 2 
HLW System HDH Canister Rinse Bogie 

Issued for Permitting Use 

5.2.2.10 

5.2.2.1 1 

5.2.2.12 

5.2.2.13 

5.2.2.14 

5.2.2.15 

5.2.2.16 

5.2.2.17 

5.2.2.18 

Seller shall provide any special lifting equipment required. The Buyer will provide to the 
Seller details of the crane hook prior to final design. 

The vessel piping and internal components shall be designed to minimize contamination 
traps and maximize contamination removal through rinsing. 

The inflatable seal shall be mounted to the top flange of the vessel. The seal shall be 
capable of containing the water spray in the vessel during the rinse cycle. 

The centrifugal discharge pump shall be capable of discharging water from the vessel such 
that the static head of water does not contact the canister or compromise the spray nozzles. 

The vessel shall have a high-high penetration point for a level switch to detect the 
maximum static head of water. The penetration shall be a 2” Weld Neck Raised Face 
(WNRF) flange. Initiation of the high-high level switch shall terminate the spray sequence. 

The vessel shall have an external chamber located on the side of the vessel for a continuous 
level instrument. The external chamber shall have a minimum internal diameter of 2”. The 
top of the chamber shall be flanged for device mounting. The bottom leg of the chamber 
shall interconnect to the vessel drain pipe at the bottom of the vessel. The top leg of the 
chamber shall penetrate the vessel at a point above the maximum static head of water such 
that the operating range of the level instrument places the maximum static head of water at 
the 50% - 75% point of the level instruments range. The continuous level instrument shall 
initiate the discharge of the rinse water at a set level. 

Transmitters for both the level switch, and the continuous level instrument, will be mounted 
in the corridor adjacent to the transfer tunnel. 

The vessel shall have a vent pipe located within the vessel for venting during the normal 
rinse cycle. The design of the vent pipe should address the unlikely. event of slight 
pressurization of the vessel during normal spraying operations that would cause a water 
column to be pushed through the vent pipe. An air in-bleed near the top of the vent pipe 
will allow air to escape the vessel if the bottom of the vent pipe becomes submerged. An 
in-bleed is defined as a hole in the pipe that either has a small bent tube, plating, or other 
method for baffling mist from entering the hole, while allowing air to escape through it. 
The vent pipe shall run from a point just below the top of the vessel to a point just above the 
canister bottom, creating an arduous path to prevent the release of mist carryover from the 
vessel. The Seller shall determine during shop tests the levels of mist carryover released 
from the vent pipe, see Section 8.2.3 of this specification. 

The control valves shall be of the pneumatic operated actuator type. The control valves 
shall meet the applicable requirements identified in 24590-WTP-3PS-JV15-T0001, 
Engineering SpeciJication for Actuators for On/Ofi Valves, and 245 90-WTP-3PS-PVOO- 
TOO0 1, Engineering Specifzcation for Technical Supply Conditions for Valves, excluding 
section 5.4. 

The operating position of the control valves shall be monitored by position switches on the 
actuator. The actuator shall operate the valve to a “failed closed” condition in the event of 
power failure. 
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5.2.2.19 The vessel, and associated rigid piping supplying demineralized water to the vessel, shall be 
constructed from 316L stainless steel. 

5.2.2.20 The canister shall not come into contact with any material other than stainless steel. 

5.2.2.21 The vessel shall accommodate all static, dynamic, and seismic loads in accordance with 
Section 5.6 of this specification. 

5.2.3 Canister Rinse Bogie Rails 

5.2.3.1 The rail assembly shall be fabricated from a suitable grade stainless steel, with the running 
rail made from an age-hardened martensitic stainless steel. 

5.2.3.2 The rail hardness shall be suitable for the intended application, but as a minimum shall be 
greater than that of the wheel. The rail and wheels should both be of similar high hardness 
to avoid unnecessary wear, and shall be of a dissimilar material such that galling does not 
take place. 

5.2.3.3 End-stops shall be provided at the ends of each rail. The end-stops shall be capable of 
withstanding the impact of a fully laden bogie traveling at full operating speed, without 
exceeding allowable stresses. 

5.2.3.4 The Seller shall provide shim packs for site adjustment to achieve the required installation 
tolerances. Refer to Section 3.5.3 of project specification 24590-WTP-3PS-MOOO-TO002, 
General Specification for Mechanical Handling Equipment Design & Manufacture, for 
details of installation features. 

5.2.3.5 The bogie rails shall be fabricated to achieve the following installation tolerances: 

Rail Span k 1/8 inch 
Rail straightness f 1/8 inch 
Rail elevation k 1/8 inch 
Difference in rail heights k 1/16 inch 

5.2.4 Canister Rinse Bogie Seismic Rails 

5.2.4.1 The seismic rails shall prevent the bogie from derailing in the event of a flanged wheel 
failure under normal operation, or an SC-I1 design basis earthquake, in accordance with 
Sections 1.5.3 and 5.6 of this specification. 

5.2.4.2 The seismic rails shall be constructed from a suitable grade stainless steel. 

5.2.4.3 The seismic rails shall accommodate the full process travel of the bogie. 

5.2.4.4 The seismic rails shall be adjustable in both the vertical and the North-South directions for 
on-site setting. Refer to Section 3.5.3 of project specification 24590-WTP-3PS-MOOO- 
T0002, General SpeciJcation for Mechanical Handling Equipment Design & Manufacture, 
for details of installation features. 
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5.2.5 

5.2.5.1 

5.2.5.2 

5.2.5.3 

5.2.5.4 

5.2S.5 

5.2.5.6 

5.2.5.7 

5.2.5.8 

5.2.5.9 

5.2.5.10 

5.2.6 

5.2.6.1 

5.2.6.2 

5.2.6.3 

5.2.6.4 

Canister Rinse Bogie Service Tracks 

One (1) each service track shall be provided for electrical cables and process hoses 
associated with the operation of the Canister Rinse Bogie and Canister Rinse Vessel. 

The service track for the process hoses shall be located on the South side of the bogie. The 
service track for the electrical cables shall be located on the North side of the bogie. 

The service tracks shall be capable of operating over the 111 process movement of the bogie 
and have sufficient additional capacity to transfer the bogie to the shield door aperture. 

The process service track shall be capable of accommodating the loads exerted when the 
process hoses (water and air) are pressurized. 

The service tracks shall contain sufficient lengths of electrical cable and process hoses to 
allow for remaking of connections at the Buyer’s facility to the Buyer provided cables and 
piping. The Buyer will provide to the Seller interface details prior to final design. 

The service tracks, electrical cables and process hoses shall be capable of being manually 
disconnected and reconnected to the bogie at the shield door aperture. 

The electrical cables and process hoses shall be capable of being easily disconnected and 
reconnected to the bogie using quick disconnect type connectors. The process hose 
connectors shall be of the non spill double shutoff type. The Seller shall consider the use of 
manifolds or multi-pin connectors to simplify the operation with the aim to minimize 
operator time while the shield door is in the open position. 

The service tracks shall provide protection for the cable and hoses as the bogie moves to 
prevent them from becoming entangled or damaged. 

The service tracks shall be constructed from a suitable grade stainless steel. 

The tracks shall be of an open construction to allow for ease of decontamination and access 
to electrical cables and process hoses for inspection. 

Canister Rinse Bogie Recovery System 

The boBe recovery system shall be capable of recovering a fully laden bogie with a seized 
drive system, as a minimum. 

The wire rope shall be polyethylene sheathed for ease of decontamination. 

The design shall ensure that proper fleet angles are maintained between the winch and the 
pulley to ensure correct cable winding during recovery. 

The Seller shall provide all support structures required for mounting of the recovery 
winches to the embeds identified on the DPDs. 
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5.2.6.5 The gearbox shall be capable of being decoupled from the winch drum to allow periodic 
maintenance. The decoupling process shall be a simple procedure with minimal effort by 
maintenance personnel. 

5.2.6.6 The recovery block shall be capable of being pushed along the rails by the bogie to its park 
position. 

5.2.7 Canister Rinse Bogie Spool Piece 

5.2.7.1 The spool piece shall provide the sealing surface for the vessel mounted inflatable seal. 

5.2.7.2 The spool piece shall include features to allow on-site adjustment of the sealing face to 
accommodate the inflatable seal operating parameters and installation tolerances. Refer to 
Section 3 S.3 of project specification 24590-WTP-3PS-MOOO-TOOO2, General SpeciJcation 
for Mechanical Handling Equipment Design & Manufacture, for details of installation 
features. 

5.2.7.3 The spool piece shall be constructed from a suitable grade stainless steel. 

5.2.8 Canister Rinse Vessel Lid 

5.2.8.1 The vessel lid shall be fitted with appropriate lifting features to assist with handling, using 
an overhead crane located in the maintenance area. The Seller shall provide any special 
lifting equipment. The Buyer will provide to the Seller details of the crane hook prior to 
final design. 

5.2.8.2 The lid shall contain guide features to assist with the location of the lid over the vessel. 

5.2.8.3 The lid shall not interfere with the inflatable seal. 

5.2.8.4 The lid shall be constructed from a suitable grade stainless steel. 

5.3 Performance 

5.3.1 Design Life 

5.3.1.1 All equipment shall be designed to operate over a plant life of 40 years and in accordance 
with the duty cycles identified in Section 5.3.2 of this specification. 

5.3.1.2 It is recognized that some commercially available components may not have a design life of 
40 years. These components shall be configured and incorporate features to allow hands-on 
maintenance and replacement. 

5.3.2 Duty Cycles 

5.3.2.1 A cycle consists of the complete movement of a bogie from its starting position to its final 
destination and back to its starting position, including all process activities between. 

5.3.2.2 The Canister Rinse Bogie is subject to the following duty cycles: 
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Min 
180 

Max Max 
730 2 

5.3.3 Speeds 

5.3.3.1 The Canister Rinse Bogie shall travel between process stations at a nominal speed of 10 ft 
per minute (normal) and shall ramp down when approaching a station to a suitable creep 
speed which maintains throughput and positional accuracy. The Seller shall determine and 
document the creep speed during testing. 

5.3.3.2 After each process stop, the bogie shall ramp up to the normal operating speed. The Seller 
shall confirm the suitability of the acceleration and deceleration rates during the shop tests, 
to ensure smooth starting and stopping of the bogie. 

5.3.3.3 The Canister Rmse Bogie shall be recovered at an appropriate speed to ensure smooth 
movement of the bogie during the full recovery travel. The proposal drawings show the 
recovery speed at 1 ft per minute. However, the Seller shall determine the most appropriate 
speed whether identical to the proposal or otherwise. 

5.3.4 Positional Accuracy 

5.3.4.1 The Canister Rinse Bogie shall be capable of repeatable positioning to within *1/8 inch in 
all directions. The accuracy is required to minimize misalignment, due to tolerance build- 
up, between the bogie and the overhead crane used to loadunload the canister. 

5.4 Design Conditions 

5.4.1 For general design conditions refer to Section 3.3 of project specification 24590-WTP-3PS- 
M000-T0002, General Specification for Mechanical Handling Equipment Design & 
Manufacture. 

5.5 Environmental Conditions 

5.5.1 For Hanford Site Climatologcal Data refer to Section 1 of the Purchase Order, Information 
and Instructions to Bidders. 

5.5.2 For general facility internal conditions refer to Section 3.4 of project specification 24590- 
WTP-3PS-MOOO-TO002, General Specification for Mechanical Handling Equipment Design 
& Manufacture. 

5.5.3 The bogie, vessel, and associated equipment may be subject to decontamination prior to 
hands-on maintenance being performed. This could include wiping equipment with wet rags 
and washing with water or dilute nitric acid. 

5.5.4 The Canister Rinse Tunnel will be subject to periodic washdown with demineralized water, 
from a fixed spray system, to maintain general cleanliness of the tunnel. 
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5.6 Design Loads 

5.6.1 General 

5.6.1.1 The equipment identified in this specification shall accommodate all static, dynamic, and 
seismic loads, in accordance with this section and the requirements identified in Sections 
1.5.3 and 5.2. 

5.6.1.2 For normal service conditions a bogie shall be treated as a crane trolley and shall be 
evaluated in accordance with the applicable requirements identified in CMAA 70. 

5.6.1.3 The bogie and bogie components, SC-I and SC-I1 SSCs, shall be seismically qualified to not 
fail during all operating conditions, including the design basis earthquake, and shall be in 
accordance with the requirements of ASME NOG-1-2002, Rules for Construction of 
Overhead and Gantry Cranes (Top Running Bridge, Multiple Girder), Sections 4150 and 
5481. Extraordinary loadings, in addition to the loadings identified in CMAA 70, Section 
3.3.2, shall include seismic acceleration loads identified in Section 5.6.4, and test loads 
(125%) applied during load test. The permissible stresses for seismic conditions shall be in 
accordance with CMAA 70, Section 3.4.3. Stress Level and Case 3. 

5.6.1.4 Design of SC-III and SC-N SSCs shall be governed by the provisions of AISC M016, 
Manual of Steel Construction, Allowable Stress Design, 9th Edition. 

5.6.1.5 ITS (load path) items shall be designed in accordance with ASME NOG-1-2002, Sections 
4130,4200,4300,4400,5100,5300,5456 and 5458, as applicable. 

5.6.1.6 For SC-I1 SSCs, loads shall be combined in accordance with ASME NOG-1-2002. For SC- 
I11 and SC-N SSCs, loads shall be combined in accordance with the Uniform Building 
Code OJBC) Section 1612.3.2. 

5.6.2 Static Loads 

5.6.2.1 The bogie shall be capable of transporting a glass filled MLW Canister, weighing 9260-lbs 
(max), and the canister rinse vessel during normal operation under the duty cycles identified 
in Section 5.3.2 of this specification. 

5.6.2.2 Canister dimensions: 

Diameter: 24.12 inches (maximum) 
24 inches (nominal) 

Height: 177.165 inches (maximum) 
176.75 inches (nominal) 

5.6.3 Dynamic loads 

5.6.3.1 The bogie, vessel, and bogie rails shall be capable of withstanding impact loads from the 
canister under normal service conditions. Under normal service conditions the crane hoist 
operating speed at point of impact will be 5 feet per minute maximum. 
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Plant Item Number 
24590-HLW- 

MQ-HDH-TRLY-00003 
MV-HDH-VSL-0000 1 
MH-HDH-RAIL-00002 
MH-HDH-RAIL-00004 
MH-HDH-MHAN-000 16 

5.6.3.2 The bogie and bogie rails shall be capable of withstanding all loads associated with impacts 
to the rail end-stops by the bogie (with load) traveling at full operating speed. 

Description Seismic Category 

Canister Rinse Bogie sc-I1 
Canister Rinse Bogie Decon Vessel 
Canister Rinse Bogie Rails sc-III 
Canister Rinse Bogie Seismic Rails 

sc-111 

sc-I1 
sc-III Canister Rinse Vessel Service Track 

5.6.4 Seismic Loads 

MH-HDH-MHAN-00017 
MH-HDH-RCVY-00009 
MH-HDH-MHAN-000 1 1 
MP-HDH-PMP-0000 1 

5.6.4.1 The following table identifies equipment requiring seismic protection and their associated 
Seismic Category (SC). Definitions of the seismic categories: 

Canister Rinse Bogie Service Track 
Canister Rinse Bogie Recovery System 
Canister Rinse Bogie Spool Piece 
Bogie Decon Canister Pump sc-111 

sc-Iv 
sc-Iv 
sc-Iv 

Seismic Categorv I (SC-n: 
SSC important to safety and which has a seismic safety function. 

Seismic Category 11 (SC-IIk 
SSC important to safety, whose failure during a seismic event could prevent a Seismic 
Category I SSC from performing its seismic safety function. 

Seismic Category III (SC-IIn: 
(a) SSC important to safety, but without seismic safety function. 
(b) SSC not important to safety, but which has an inventory of radioactive or hazardous 

material in an amount less than that which would lead to an “important to safety” 
designation. 

Seismic Category Iv (SC-N): 
SSC not important to safety and without an inventory of radioactive or hazardous material, 
but requiring seismic protection. 

5.6.4.2 Where specific seismic requirements are identified in Section 1.5.3, for the Canister hnse 
Bogie and the Canister Rinse Bogie Seismic Rails, the applicable components shall be 
designed to SC-11. All other components shall be designed to SC-111. 

5.6.4.3 SSCs designated SC-11, see Section 1.5.3 of this specification, the seismic loads imparted on 
the equipment shall be evaluated in accordance with the response spectra identified in the 
table below. A damping value of 7% shall be used. 
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Equipment 

Canister Rinse Bogie 

and associated equipment) 

Canister Rinse Bogie Seismic Rails 

and associated equipment) 

(24590-HLW-MQ-HDH-TRLY-00003, 

(24590-HLW-MH-HDH-RAIL-00004, 

Seismic Response Spectra Reference 

See 24590-HLW-SOC-S15T-00009 Rev OD 
Fig. 10 Seismic Response at -3 1 ft  and -21 ft Elevation, East-West 
Fig. 1 1 Seismic Response at -3 1 ft  and -21 ft Elevation, North-South 
Fig. 12 Seismic Response at -3 1 ft and -2 1 ft Elevation, Vertical 
See 24590-HLW-SOC-S15T-00039 Rev D 
Sheet No. B-9, Fig. B-7 Seismic Response, East-West 
Sheet No. B-10, Fig. B-8 Seismic Response, North-South 
Sheet No. B-1 1, Fig. B-9 Seismic Response, Vertical 

5.6.4.4 

5.6.4.5 

5.6.4.6 

5.7 

5.7.1 

5.7.2 

5.7.3 

For SSCs designated as SC-In, the seismic loads shall be evaluated in accordance with the 
Uniform Building Code (UBC), Section 1632, using the following parameters: 

Ip = 1.5 

Ca = 0.24 

hr=91 

hx = rail elevation 

For all other SSCs, the seismic loads imparted on the equipment shall be evaluated in 
accordance with the Uniform Building Code (UBC), Section 1632, using the parameters 
above with an Ip of 1 .O. 

The 200 East Area of the Hanford Site is located in Seismic Zone 2B. 

Electrical Requirements 

The requirements in 24590-WTP-3PS-EKPO-TOO0 1, Engineering Specification for Electrical 
Requirements for Packaged Equipment, excluding sections 6.4.2.3,6.4.3.1,6.6.1,6.6.3, and 
6.8, shall apply to this specification. Where there is a conflict between this specification and 
24590-WTP-3PS-EKPO-TOOO1, the Seller shall report all conflicts to the Buyer. At such time, 
all conflicts shall be resolved. 

All electrical equipment and material, including industrial control panels and cabinets that are 
assemblies of industrial control devices, shall be suitable for installation and use in conformity 
with the provisions of NFPA 70. Suitability of equipment shall be evidenced by listing or 
labeling as a completed assembly by Underwriters Laboratories (UL). Equipment and 
assemblies not listed or labeled shall be required to bear a UL "Field Evaluated Product" 
mark. Equipment and materials listed, labeled or field evaluated by other nationally 
recognized testing laboratories (NRTLs) as recognized by OSHA, may be accepted only after 
receipt of prior written approval from the Buyer. 

The Seller shall provide all cables and multi-conductor cable systems from the bogie and 
associated equipment to the Buyer's designated interface point, see Section 5.8.2. The Seller 
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5.7.4 

5.7.5 

5.7.6 

5.7.7 

5.7.8 
I 

5.7.9 

5.7.10 

5.7.1 1 

5.7.12 

5.7.13 

5.7.14 

shall recommend connector types at the Buyer’s interface for connection to the Buyer- 
provided cabling. 

All cables shall be evaluated for radiation tolerance by addressing IEEE Std 1205-2000, IEEE 
Guide for Assessing, Monitoring, and Mitigating Aging Effects on Class IE Equipment used in 
Nuclear Power Generating Stations, Annex D for acceptable insulation for radiation 
environments. Generally Tetrafluoroethylene (TFE) and Polytetrafluoroethylene (PTFE) 
should be avoided in radiation areas. 

The Seller shall provide details of the electrical cable end connections (at bogie terminal box) 
to the Buyer for interfacing of the Seller provided umbilical electrical cable, located in the 
maintenance area. Unique pin arrangements andor color coding shall be provided for the 
electrical connectors to prevent incorrect engagement. 

The Seller shall specify within the proposal the fkll load amp and voltage rating for the bogie 
and associated electrically powered equipment. 

When more than one motor is powered from a single control cabinet the Seller shall specify 
the ampere rating for the main over current device serving the cabinet. 

Induction motors shall meet the requirements of 24590-WTP-3PS-MUMI-TO002, Engineering 
SpeciJication for Low Voltage Induction Motors, excluding sections 5.1.1,5.3, and 5.4.1 , and 
shall be of a Totally Enclosed Fan Cooled (TEFC) type. Deviation from the specifications 
shall be submitted, on an SDDR form, to the Buyer and may be accepted based on the 
application and technical requirements. When deviating fiom the specifications, the motors 
shall comply with the equivalent International Electrotechnical Commission standard (IEC). 
The Seller shall provide certification that the manufacturer satisfactorily performed standard 
and routine tests on electric motors. 

Flux Vector or Servo Drives shall meet the requirements of 24590-WTP-3PS-JD02-TOOO1, 
Engineering Specification for Intelligent Drives for Packaged Equipment. 

All electrical equipment and electrical cables shall be suitable for the environment in which 
they will operate. 

Separate disconnects shall be provided from the control cabinet for each major component. 
Seller shall provide all necessary schematics, wiring diagrams and details necessary to 
facilitate installation and connection to Buyer’s system. 

All conductors shall be numbered on both ends for ease of identification. 

Cable design and construction shall take account of Electromagnetic Interface (EMI) and 
Radio Frequency Interface (RFI). 

Individual and overall shields shall be provided, as appropriate, to ensure that circuits are not 
subjected to or affected by interference. The shields shall be terminated at individual slip 
ringsbrush gears. The Buyer will then make arrangements to terminate them at a suitable 
ground point. All special grounding design requirements are the responsibility of the Seller. 

24590-GO4B-FOOOI 9 Rev 0 
Page 29 

Ref: 24590-WTP-3DP-G04B-00049 



2459O-HLW-3PS-MQRO-TPOO2, Rev 2 
HLW System HDH Canister Rinse Bogie 

Issued for Permitting U s e  

5.7.15 The Seller shall be responsible for assuring operability of the cable system under all design 
conditions. 

5.7.16 In addition to tagging requirements defined in Engineering Specification for Instrumentation 
for Packaged Systems, 2459O-WTP-3PS-JQO7-TOOO 1 Rev 1, and Engineering Specification 
for Electrical Requirements for Packaged Equipment, 24590-WTP-3PS-EKPO-TOO0 1 Rev 2. 
Tags subject to high radiation environments, stainless steel is preferred. 

5.8 Instrumentation and Control Requirements 

5.8.1 General 

5.8.1.1 The requirements in project specification 2459O-WTP-3PS-JQO7-TOOO 1, Engineering 
Specification for Instrumentation for Package Systems, excluding sections 3.4.5.1,3.4.5.2.3, 
3.4.5.4.4, 3.4.5.9,3.4.5.10,3.4.5.12,3.4.5.13,3.4.5.14,3.4.5.15,3.4.5.16,3.4.5.17, 3.7.1, 
3.8.3,3.8.4,3.8.6,3.8.7, and 3.8.8.1, shall apply to this specification. Where there is a 
conflict between this specification and 2459O-WTP-3PS-JQO7-TOOO 1, the Seller shall 
report all conflicts to the Buyer. At such time, all conflicts shall be resolved. 

5.8.1.2 Control panels, including Supplier Packaged Equipment panels, shall be provided with an 
Alarm Test function such as a “push to test” button that verifies that alarm indicating 
functions operate satisfactorily. In order to maintain consistent operation between 
equipment items, this requirement shall apply to all alarm indicating lights, including 
LED’s. This requirement is limited to alarm indications and is not applicable to other 
indications. 

5.8.1.3 The Seller shall be responsible for the final determination of the required level and type of 
controls and instrumentation necessary for the proper operation and monitoring of the 
Seller’s proposed system. Any changes to the required control and monitoring features 
shall be reflected in the Seller’s submittals for control and instrumentation (as required by 
this specification and the G321-E form) and shall be subject to Buyer authorization. The 
Seller’s submittals that necessitate changes to the control and instrumentation shall not 
generally require that an SDDR be submitted. An SDDR shall be submitted if the Seller’s 
control and instrumentation submittals fail to reflect incorporation of any functional 
requirement of the supplied equipment (as described in this specification, DPDs, or 
Arrangement). 

5.8.1.4 The Seller shall provide, as early as practicable in the design process (but no later than as 
required by the submittal schedule), required control and instrumentation submittals 
necessary to support the Buyer’s revisions to their Mechanical Handling Diagrams (MHDs). 
These submittals are required in order to finalize the relevant facility interfaces (e.g., wall 
penetrations, conduit, and Integrated Control Network interfacing) to suit the Buyer’s 
construction schedules. 

5.8.1.5 To ensure commonality across project equipment, 24590-WTP-3PS-JQ07-TOOO 1 identifies 
preferred instrument vendors for some components. Components not included in the 
specification are selected at the Seller’s discretion with review and permission to proceed 
from the Buyer unless otherwise specifically stated within this specification. 
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The Seller shall provide all limit switches and proximity switches as required in the design 
of the bogie system, and shall meet the requirements of sections 3.4.5.7 and 3.4.5.8 of 
24590-WTP-3PS-JQ07-TOOO 1. 

The bogie control systems shall utilize the Integrated Control Network (ICN) platform 
described in 24590-WTP-3PS-JQ07-TOOO 1. 

Instrumentation for control and positioning is defined on the DPDs. The instrument tag 
numbers on the DPDs shall be used to tag instruments. Additional instruments provided by 
the Seller shall be tagged using ISA 5.1, and sequence numbers provided by the Buyer. 

The Seller shall provide to the Buyer control logic diagrams and a structured description of 
the control requirements, procedures, interlocks, and sequences of operation necessary to 
perform the basic functions of the bogie, vessel, and associated equipment. Documentation 
of the control requirements shall conform to the requirements of 2459O-wTp-3PS-JQO7- 
TOO01 , Section 3.5, Control Software. 

The Buyer will develop the application software that controls the bogie, vessel, and 
associated equipment identified in this specification. All Human Machine Interfaces 
(HMI), including facility control room HMI, Local Operator Interfaces (LOI), and Bogie 
Maintenance Areas, will be interfaced to and controlled by the Buyerdeveloped Intergrated 
Control Network (ICN). The Buyer’s software shall be tested during the Seller’s Factory 
Acceptance Tests (FAT). 

Motor drives and other ‘intelligent’ devices as applicable shall have Profibus DP@ 
capability where feasible. 

Where integral brake motors are used on adjustable speed drives the brake shall be wired 
independently from the motor winding. All brakes shall be “fail-on” in the event of loss of 
power. 

All instrumentation and instrument cables shall be suitable for the environment in which 
they will operate. 

The Seller shall provide a phase monitor relay to provide protection against phase loss, 
phase reversal, phase unbalance, undervoltage and overvoltage of the 3Ph 480 voltage feed 
to Seller’s equipment. 

Interfaces Between Buyer and Seller 

General 

This specification identifies equipment that is classified as a “Type B-Option 1 ” package. 
A “Type B” package is one in which the Seller provides the starterddrives and shall have 
the equipment located near the Seller’s equipment in a Seller provided control cabinet. 
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5.8.2.2 Type B Package 

5.8.2.2.1 Appendix A, Figure 1, shows a pictorial representation of a “Type B-Option 1” package 
definition that the Seller shall comply with. This Type B package shall include Seller 
provided equipment control cabinets that include Seller provided starters/drives, control 
transformers, Profibus DP@ interface(s), Fiber Optic cable interfaces, control wiring 
interface, etc. The Buyer will be responsible for the Profibus DP@ cable from the Buyer 
Controller, the control signal wiring from the Remote I/O @IO), a single 480 VAC, 3 
phase power supply from the Buyer’s MCC to the Seller’s equipment control cabinets. 
The Buyer will also be responsible for all cabling between the Seller’s equipment control 
cabinet and the Seller’s equipment “skid” with the exception of specialty cable. Specialty 
cable is defined as cable assemblies normally part of the equipment package such as drag 
chains and festoon or cable that is not included in the Buyer’s standard cable list. For the 
purpose of this specification, a “skid” is defined as the part of a Seller’s package which is 
shipped pre-assembled and pre-wired. 

5.8.3 

5.8.3.1 

5.8.3.2 

5.8.3.3 

5.8.3.4 

5.8.4 

5.8.4.1 

Bogie Positioning Control 

Bogie shall have a minimum of two proximity switches mounted to the bogie chassis used 
for operational positioning of the bogie. Both switches shall provide a signal under normal 
operating conditions. 

The bogie utilizes two (2) or three (3) targets for each stopping position as required per the 
system drawings. The first target, approached from a specific direction (two targets 
required if approaching stopping position fiom two directions), is used to slow the bogie to 
creep speed; the second target stops the bogie. To achieve positional accuracy, the bogie 
may require to be stopped by approaching the target from one direction only. In this case 
the bogie will proceed past the stopping point then reverse to approach the position target 
from the designated stopping direction. 

Under a recovery event the bogie mounted proximity switches are also used to position the 
bogie, in conjunction with the proximity switch targets, at the appropriate process station 
for canister removal. 

The recovery winch drive shall include a Profibus DP@ interface to enable operation from 
the Buyer’s LOI. 

Communication Network Interface 

The Buyer has selected the IndustrialIT platform from ABB, Inc. as the primary control system 
for the WTP Facility. A Profibus DP@ communication network will be used to communicate 
to drives and intelligent positioning instruments. The Seller shall provide the following 
components for a fiber optic cable interface: 

Profibus DP Communication Interface 

5.8.4.1.1 The Seller shall provide a native Profibus DP@ slave interface for the control panel or 
instrument and the associated drivers (GSD files) for communication with the Buyer’s 
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control system. The interface should support communication speeds up to 12 Mbithec 
over the Profibus DP@ network. 

5.8.4.2 Fiber Optic Connections 

5.8.4.2.1 The Seller shall provide a fiber optic connection external to the control panel or 
instrument per the following requirements: 

a) The Seller shall install a Hirschmann OZD Profi 12M G12 fiber optic converter 
within the control panel or near the instrument for each communication network. 

b) The Seller shall patch the Hirschmann fiber optic converter(s) to a fiber optic patch 
plate where the Buyer will terminate the Buyer's fiber optic cable(s). The patch plate 
shall utilize MT-RJ multimode fiber optic connectors. 

c) The Seller shall use multimode 62.5/125 glass fiber in the patch cable with 
appropriate connectors on each end of the patch cable to connect between the fiber 
optic converter and the patch plate. Any unused fiber optic connections shall be 
fitted with protective caps to guard against extraneous light and dirt. 

d) The Seller shall derive the appropriate power for the fiber optic converter(s) from the 
control panel. A separate power supply shall be provided for each communication 
network. 

5.8.4.3 Alternate Communication Interface 

5.8.4.3.1 If a native Profibus DP@ interface is not available, then the Seller may propose an 
alternate communication interface or network that is compatible with the Buyer's control 
system for Buyer review. 

If an alternate communication interface is proposed: 

a) The Seller shall provide all necessary interfaces or converters required to provide the 
Buyer's control system with the appropriate communications. 

b) The Seller shall provide any required drivers, software, and protocol conversion 
information to the Buyer for design, development, testing, and maintenance of the 
supplied networks and interfaces for the period of performance of the contract, 
including software or firmware upgrades or revisions. 

6 
6.1 

6.2 

6.3 

Materials 
For general material requirements refer to Section 4 of 2459O-WTP-3PS-MOOO-TOOO2, General 
Specijkation for Mechanical Handling Equipment Design & Manufacture, and applicable 
requirements identified in the project specifications referenced in this document. Sections 4.1.9, 
4.1.10,4.1.11,4.1.12,4.10.1,4.10.4,4.12, and 4.13 of24590-WTP-3PS-M000-T0002 donot 
apply * 

The Seller may use cast iron for the bogie wheels and wheel housings provided they meet the 
design requirements identified in Section 5 of this specification. 

For specific material requirements refer to Section 5 of this specification. 
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6.4 Welded stainless steel mechanical tubing, conforming to ASTM A554, is acceptable for use, in 
the manufacture of structural members and support brackets. 

All material supplied to ASTM standards, pertaining to QL or ITS equipment, shall be in 
accordance with the codes and standards identified in Section 2 of this specification, otherwise 
an SDDR shall be submitted to the Buyer, to obtain a material equivalency. Equivalency of 
materials shall, as a minimum, consider physical and chemical properties. 

All material supplied to ASTM standards, pertaining to CM, Non-ITS equipment, shall be in 
accordance with any year of the standard. 

6.5 

6.6 

7 Fabrication 
7.1 For general fabrication requirements refer to Section 5 of 24590-WTP-3PS-MOOO-TO002, 

General Specifcation for Mechanical Handling Equipment Design & Manufacture, and 
applicable requirements identified in the project specifications referenced in this document. 

7.2 Welding shall be in accordance with the applicable requirements identified in project 
specification 24590-WTP-3PS-SS00-TOO0 1, Specifcation for Welding of Carbon Structural 
Steel, excluding section 8.18, and in accordance with 2459O-WTP-3PS-SSOO-TOOO2, 
Specifcation for Welding of Structural Stainless Steel and Welding of Structural Carbon Steel to 
Structural Stainless Steel. 

7.3 The vessel shall be fabricated in accordance with ASME B&PV Section VHI, Division 1, except 
that code stamping is not required. 

7.4 Process piping shall be fabricated in accordance with the applicable requirements identified in 
ASME B3 1.3, Category D Fluid Service. 

8 Tests and Inspections 
8.1 General 

8.1.1 Test and inspections shall be performed in accordance with the requirements identified in this 
section and the project specifications referenced in this document. 

8.1.2 The Seller shall be responsible for performing and documenting all inspections and testing 
necessary to demonstrate compliance with all relevant specifications, drawings, and related 
standards. 

8.1.3 Shop tests identified in section 8.2 are defined as Factory Acceptance Tests (FAT). A FAT 
procedure shall be submitted to the Buyer along with the Inspection and Test Plan. FAT 
reports shall also be submitted to the Buyer. 
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8.2 Shop Tests 

8.2.1 General 

8.2.1.1 The Seller shall perform, in-house, full-scale, Buyer-witnessed, functional testing of the 
bogie, vessel, and associated equipment, to demonstrate, as a minimum, the requirements 
identified in this section. 

8.2.1.2 The Seller may combine some of the tests providing each requirement can be verified. 

8.2.1.3 The tests and demonstrations identified in this specification are not limiting, and shall not 
relieve the Seller of their responsibilities to fully test and demonstrate the performance of 
the boge, vessel, and associated equipment, to the satisfaction of Buyer, in accordance with 
the Buyer-reviewed Inspection and Test Plan. 

8.2.1.4 Where maintenance tests are identified they shall be performed wearing appropriate 
personnel protective clothing (e.g. gloves, coveralls) to simulate in-cell maintenance 
conditions. The Buyer will provide, to the Seller, the appropriate personnel protective 
clothing prior to performing the maintenance tests. The tests shall be video taped, timed, 
and recorded in the maintenance procedures. 

8.2.1.5 The bogie control and instrumentation shall be tested in accordance with a defined 
schedule. All steps shall be taken to ensure that tests are realistic and representative of the 
bogie operating sequences. Operation of switches and contacts shall be via movement of 
the bogie and not by the shorting or open circuit action of terminals. 

8.2.1.6 The Seller shall provide all wiring, electrical feeds, power supplies, transformers, operator 
panels, test equipment, and connections for shop testing of the bogie and associated 
equipment. 

8.2.1.7 The Seller shall be responsible for any alterations to the Seller’s facility that may be 
required to perform the tests, and any additional equipment and materials required. 

8.2.1.8 The Buyer shall provide a “mock-up” canister, fabricated from a cylindrical tube, 
replicating the canister envelope dimensions, key features, and weight, for performing the 
shop tests. 

8.2.1.9 The Seller shall notify the Buyer of any failed tests or defective components following 
testing. All corrective actions suggested by the Seller shall be reviewed by the Buyer prior 
to implementation and subsequent re-testing. 

8.2.2 Canister Rinse Bogie 

8.2.2.1 The Seller shall replicate normal service design load conditions (with and without canister), 
and operating speeds, as required, to represent the normal operating conditions of the bogie. 

8.2.2.2 The Seller shall ensure that, as a minimum, the following requirements are demonstrated 
and verified in accordance with the requirements identified in Section 5.2.1 of this 
specification: 
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8.2.3 

8.2.3.1 

8.2.4 

8.2.4.1 

Smooth and free running of the drive shaft, gearbox, and wheels, through the full 
operating travel of the bogie. 
Running clearances between interfacing equipment through the full operating travel of 
the bogie. 
Bogie operating speeds in accordance with Sections 5.3.3 and 5.8.3 of this 
specification. 
Positional accuracy of the bogie in accordance with Sections 5.3.4 and 5.8.3 of this 
specification. 
Operation of the ultimate-travel limit switch. 
Maximum buffer impact load. 
Proof load test the bogie and rails to 1.25 times rated load capacity. 
Lubrication points are accessible without major disassembly. 
Removal and replacement of maintainable and modular components. 

Canister Rinse Vessel 

The Seller shall ensure that, as a minimum, the following requirements are demonstrated 
and verified in accordance with the requirements identified in Section 5.2.2 of this 
specification: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Perform a hydrostatic leak test of the vessel, pump and associated piping by filling the 
vessel with water to the top flange and holding for a minimum of one (1) hour, after 
which, run the pump until all water is discharged from the vessel. 
Inspection and testing of the vessel, pump and associated piping as required by the 
applicable requirements identified in ASME B&PV Section VI11 Division 1 , ANSI 
B73.2M,andASMEB31.3. 
Functional testing of the spray system using the “mock-up” canister. The spray test 
shall be performed such that full visual observation of the spray coverage and “back 
spray” can be achieved by eye and with a video camera. Part of the test should be 
performed using food coloring or dye to aid in visualization. 
Level of mist carryover released from the vent tube during the rinse cycle. 
Operation of the inflatable seal and the sealing interface with the spool piece. 
Inspect and test the control valves in accordance with the applicable requirements 
identified in 24590-WTP-3PS-JV 15-TOO0 1, Engineering Specifcation for Actuators 
for O d O f  Valves, and 24590-WTP-3PS-PVOO-TOOO 1, Engineering Speczfzcation for 
Technical Supply Conditions for Valves, excluding section 5.4. 
Performance of the level switch and continuous level instrument. 
Canister set-down at nominal handling speed of 5 feet per minute. 
Disconnection of the vessel services and removal of the vessel fiom the bogie. 
Mounting of vessel on the bogie and reconnection of the vessel services. 
Removal and installation of the canister guides and spray rings. 

Canister Rinse Bogie Rails 

During performance and maintenance testing, the Seller shall ensure that, as a minimum, 
the following requirements are demonstrated and verified in accordance with the 
requirements identified in Section 5.2.3 of this specification. 
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0 Assemble rail sections and verify rail alignment to drawing tolerances and CMAA 70. 

8.2.5 Canister Rinse Bogie Service Tracks 

8.2.5.1 The Seller shall ensure that, as a minimum, the following requirements are demonstrated 
and verified in accordance with the requirements identified in Section 5.2.5 of this 
specification: 

0 

Service tracks are moved freely by the bogie through the full operating travel. 
Replicate on-site shield door aperture interfaces and demonstrate the disconnection and 
reconnection of the electrical and process services and service tracks. 

8.2.6 Canister Rinse Bogie Recovery System 

8.2.6.1 The Seller shall ensure that, as a minimum, the following requirements are demonstrated 
and verified in accordance with the requirements identified in Section 5.2.6 of this 
specification: 

0 

0 

Proof load test the cable connection to the recovery block to 1.25 times the winch 
rating. 
Recovery of the bogie (with load), with a seized drive system, over the full operating 
travel of the boge. 
Monitor and record the bogie recovery forces at incremental positions as the bogie 
moves along the rails. The recovery block, rails and cable shall be inspected following 
the test. The results shall be documented in the Inspection and Test Report. 
During the recovery test stop the bogie at a proximity switch target to demonstrate the 
stopping accuracy. 
Repositioning of the recovery block at the end of the rail using the bogie to push the 
recovery block into position. 
Decoupling of the recovery winch gearbox from the winch drum. 

8.3 Temporary Structures 

8.3.1 The Seller shall supply a test rig, as required, in the form of temporary structures that simulate 
the site conditions for the bogie and associated equipment. This shall include replicating key 
facility interfaces to verify equipment clearances. 

8.3.2 The plant installation relationship between the bogie and associated equipment shall be 
maintained for the shop tests. 

8.3.3 The structures provided shall be designed to allow safe access for viewing at equipment levels. 

8.3.4 For in-cell equipment, which may lack conventional guarding, the Seller shall apply, as a 
minimum, the OSHA requirements to protect personnel from the danger of moving equipment 
during shop tests. 
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Cyclic Tests 

Following satisfactory completion in all specific shop tests, cyclic testing shall be conducted 
on the bogie over the full operating travel. As a minimum requirement, 5 consecutive full 
cycles shall be completed within a period that shall not exceed 120% of the predicted nominal 
duration for such a program, subject to all duty restrictions. 

The cyclic tests shall follow the on-site sequence of operations, with exception of the rinse 
cycle, as defined in Section 3 of this specification. For the rinse cycle the Seller shall 
demonstrate the operation of the inflatable seal and incorporate an appropriate time delay to 
replicate the rinse cycle. The “mock-up” canister shall be used to replicate normal service 
design load conditions. 

Following completion of the cyclic tests a general visual inspection shall be performed on the 
equipment with results from the inspection being documented in the Inspection and Test 
Report. 

Weld Inspections 

Weld inspections and Non-Destructive Examinations (NDE) shall be performed in accordance 
with project specification 24590-WTP-3PS-SS00-TOO0 1, excluding section 8.18, and in 
accordance with 2459O-WTP-3PS-SSOO-TOOO2, and welding standards AWS D1.l and AWS 
D1.6, unless specified otherwise. 

All welds shall be visually inspected. 

As a minimum, all load-bearing welds shall be non-destructively examined by either liquid 
penetrant or magnetic particle examination as appropriate to the material and configuration. 

All welds that maintain the structural integrity of the bogie, in accordance with the Important 
to Safety (ITS) requirements identified in section 1.5.3 of this specification, shall be non- 
destructively examined. Full penetration welds shall be examined by either radiographic or 
ultrasonic examination, as appropriate to the material and configuration. Partial penetration 
and fillet welds shall be examined by magnetic particle or liquid penetrant examination, as 
appropriate to the material and configuration. 

The Seller shall perform 100% radiographic examination of the vessel and associated piping in 
accordance with the applicable requirements identified in ASME B&PV Section VIII, 
Division 1 and ASME B3 1.3. 

Preparation for Shipment 
General 

Packaging, shipping, handling, and storage shall be performed in accordance with Project 
Specification 24590-WTP-3PS-GOOO-TO003, Engineering Specification for Packaging, 
Handling and Storage Requirements, and Section 7 of the Purchase Order. 
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9.2 

9.2.1 

9.2.2 

9.2.3 

9.2.4 

9.3 

9.3.1 

Cleaning and Coating 

Surfaces shall be cleaned and coated in accordance with 2459O-WTP-3PS-AFPS-TOOO 1 , 
Engineering Specification for Shop Applied Special Protective Coatings for Steel Items and 
Equipment. The paint system to be used for the bogie and associated equipment shall be in 
accordance with System Code T as identified in 24590-WTP-3PS-AFPS-TOOOl . 

The frnal paint color for all equipment as applicable shall be in accordance with Appendix E 
of 24590-WTP-3PS-AFPS-TO001. 

All Manufacturers Standard Coating (Mfg. Std) must be identified on Appendix H of 24590- 
WTP-3PS-AFpS-TOOO1, and be submitted to the Buyer, along with technical data sheets and 
Material Safety Data Sheets (MSDS). 

Stainless Steel shall not be coated. 

Tagging 

The equipment shall be tagged in accordance with the following: 

A separate stainless steel nameplate shall be provided to include the Buyer’s plant item 
number (identification number) and purchase order number. 

The separate stainless steel nameplate shall have the information impressed, stamped, or 
etched directly on the stainless steel surface with characters at least 1/8” inch high. The 
nameplate, where physically possible, shall be secured to the body of the equipment by 
corrosion resistant screws tapped into a low stress area of the assembly, or welded, so the 
structural integrity and functional capability of the assembly are not impaired. If it is not 
physically possible to secure the nameplate to the body of the equipment, then the 
nameplate shall be attached using a stainless steel wire. 

Instruments shall be tagged according to SpeciJication for Instrumentation for Package 
Systems, 2459O-WTP-3PS-JQO7-TOOO1, Rev 1, Section 8. 

(Example) 
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10.1 

10.1.1 

10.1.2 

10.1.3 

10.1.4 

10.1.5 

10.1.6 

10.2 

10.2.1 

QA requirements specific to item(s) or service 

The Seller’s Quality Assurance Program (QAP) requirements are specified in 24590-WTP- 
3PS-GOOO-TOOO 1, General SpeciJication for Supplier Quality Assurance Program 
Requirements, and in the Supplier Quality Assurance Program Requirements Data Sheet@) 
included in the procurement documents. 

The Seller’s QAP Manual shall be submitted to Buyer for review in accordance with 24590- 
WTP-3PS-GOOO-TOOO 1. 

For SSCs indicated in this specification as ITS, the Seller shall have and maintain a Buyer 
approved Quality Assurance Program meeting the applicable sections of ASME NQA-1-1989, 
as per 24590-WTP-3PS-GOOO-TOO0 1, and the Supplier Quality Assurance Program 
Requirements Data Sheet, 24590-WTP-3PD-MQTS-00002. 

For SSCs indicated in this specification as Non-ITS, or Commercial Quality, the Seller shall 
have and maintain a Buyer approved Quality Assurance Program meeting the applicable 
sections of DOE Order 0 414.1A, as per 24590-WTP-3PS-G000-T0001, and the Supplier 
Quality Assurance Program Requirements Data Sheet, 24590-WTP-3PD-MQTS-00004. 

The Seller, including all sub-tier suppliers providing items or services, that affect, or may 
affect, nuclear safety of DOE nuclear facilities shall, as a minimum, have a quality assurance 
program in place that complies with the requirements of 10 CFR Part 830.122. 

Should any portion of the work defined within this specification be subcontracted, these 
requirements shall be passed on to the sub-contractor as applicable to the work being 
performed. 

Program QA Elements 

The Seller’s QAP as a minimum, shall contain the requirements detailed in the Supplier 
Quality Assurance Program Requirements Data Sheets listed in Section 2 of the Purchase 
Order. 

11 Documentation and Submittals 
11.1 General 

1 1.1.1 Documentation shall be submitted to the Buyer in accordance with this specification, and as 
summarized on the G32 1 -E and G32 1 -V forms in section 3 of the Purchase Order. The G321- 
V form lists all the documents required for quality verification and the (332 1-E form lists those 
engineering documents required. 
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1 1.1.2 General requirements and submittal procedures are also covered in Section 3 of the Purchase 
Order. Each document to be submitted must be listed on the “Seller’s IndedSchedule” (Form 
15EX). This form tracks the scheduled and actual delivery of each submittal. 

11.2 Quality Assurance Manual 

1 1.2.1 The Offeror’s Quality Assurance Manual shall be submitted to the Buyer with the Offeror’s 
proposal in accordance with the G321-E form. 

11.3 Design Compliance Matrix 

1 1.3.1 The Seller shall develop a matrix that tabulates the design requirements of this specification 
and the applicable requirements in the referenced project specifications, identifjmg the 
method of compliance. The matrix shall describe how each requirement is met including 
narrative as well as references to drawings, calculations, and/or other specific documentation 
that demonstrates compliance. 

1 1.3.2 The matrix shall be included as a preliminary document in the 50% design review package. 
The preliminary document shall form the template for the final document. 

1 1.3.3 The matrix shall be included as a final document in the 90% design review package. 

11.4 Safety Equipment List 

1 1.4.1 The Safety Equipment List shall identify which components of the supplied equipment are to 
be provided as Important to Safety (ITS) or Commercial Quality (CM). 

1 1.4.2 The Safety Equipment List shall be based on the requirements identified in Sections 1.5.3 and 
10.1 of this specification. 

1 1.4.3 The Offeror shall provide a Safety Equipment List with the Offeror’s proposal that 
communicates the Offeror’s understanding of which components of the equipment identified 
in this specification are to be provided as ITS and which components are to be provided as 
CM. The list shall be a detailed listing of components for the supplied equipment along with 
the designation of each item in the list as either CM or ITS. 

11.4.4 The Safety Equipment List, or specific components of the Safety Equipment List, shall be 
submitted to the Buyer for review and permission to proceed prior to procurement of 
materials. The document shall be submitted with the 50% design review package as a 
preliminary document and at the 90% design review as a final document. 

11.5 Software Requirements Document 

1 1.5.1 The Seller shall develop a Software Requirements Document that describes the protocols and 
requirements for programming the bogie control system. The document shall be submitted 
with the 50% and 90% design review package as a preliminary document and as a final 
document following shop tests. 
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11.6.1 

11.6.1.1 

11.6.1.2 

11.6.1.3 

1 1.6.1.4 

11.6.1.5 

11.6.1.6 

11.6.1.7 

11.6.2 

11.6.2.1 

General 

The Seller shall prepare and submit drawings per Section 3 of the MR, Drawings and Data 
Requirements. 

The Seller shall prepare drawings in accordance with American Society of Mechanical 
Engineers (ASME) Y 14 series, Engineering Drawing and Related Document Practice. The 
drawings shall be assigned a unique number in accordance with Section 3 of the MR, 
Drawings and Data Requirements. 

SELLER shall specify all dimensions, tolerances, materials, surface finishes, weld symbols, 
special filler material used, torque values, set points and special fabrication instructions on 
drawings supplied to BUYER. 

SELLER drawings shall show critical interface dimensions and their tolerances as specified 
by BUYER on DPDs or MDSs. This information shall be identified by using an asterisk or 
another method and note shall be included that explains how to distinguish these 
dimensions. 

Seller drawings shall include as a minimum, but not be limited to, the following: 

Descriptive title blocks that are relevant to the information on the drawing 

Notes that will clarify all vague or obscure details that would not otherwise be 
understandable without a note 

A drawing cross-reference section that will cross-reference other 
drawings/documents that are relevant to make drawings more complete or more 
understandable 

A bill of material that will list all items shown on an assembly drawing 

Legend of symbols. Symbols shall be used consistently throughout all drawings 
related to weld systems 

Sufficient information shall be included on these drawings to permit manufacture of any 
replacement parts in the event that the original Seller is not able to supply parts at the time 
fiture needs may arise. All drawings shall be specific to the system addressed in this 
specification and shall be exact up to the time of delivery. The final set of drawings are to 
be “as-built” drawings. Drawings that are “typical” shall not be provided. 

Where required, the Seller shall prepare MDSs on data sheets furnished by the Buyer. 

Arrangement Drawings: 

An arrangement drawing shall be submitted at all the design reviews for each piece of 
equipment. These drawings shall show all major dimensions, supports, arrangements, 
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interfaces, and component identification numbers where appropriate. These drawings shall 
also show weight(s) and center of gravity (CG) location(s) for installation. 

11.6.3 Assembly Drawings: 

11.6.3.1 An assembly drawing shall be submitted at the formal, final design closeout meeting for 
each piece of equipment. These drawings shall show the arrangement of the equipment’s 
components, junction boxes, and interfaces with existing systems/structures. These 
drawings shall identify utilities required to be supplied by the facility. 

1 1.6.3.2 General assembly drawings shall identify sub-assemblies and drawings. 

1 1.6.3.3 Bill of Materials shall contain the minimum following information: 

0 an item number for each individual part or material, 

0 quantity of an item or part, 

0 description of an item or part, 

reference code (ASTh4, ANSI) of an item or part, 

0 material callout or SELLER part number. 

1 1.6.3.4 Component identification numbers shall be included on drawings where appropriate. 

11.6.4 Shop FabricationDetail Drawings: 

1 1.6.4.1 Shop FabricatiodDetail drawings of all designed components shall be submitted for the 
formal, final design closeout meeting. Component identification numbers shall be included 
on drawings where appropriate. 

1 1.6.4.2 All nameplates and labels shall be shown. 

11.6.5 Installation Drawings: 

11.6.5.1 An installation drawing shall be submitted for the formal, final design closeout meeting for 
each piece of equipment. These drawings shall detail modifications required to 
accommodate equipment installation. Component identification numbers shall be included 
on drawings where appropriate. 

1 1.6.5.2 The installation drawings shall clearly indicate lifting and rigging points and safe lifting 
load at each for initial installation and any other lifting evolutions. 

1 1.6.6 Any proposed changes to required elements identified on the Buyer’s DPDs, as defined in 
Section 1.2 of this specification, shall be submitted to the Buyer via SDDR in accordance with 
Section 2 of the Purchase Order. 
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11.7 Calculations 

1 1.7.1 Calculations shall be submitted to the Buyer to document engineering analysis performed to 
verify the adequacy of the supplied equipment designs, including calculations for stress, 
deflection, and fatigue, for seismic and normal service conditions, electrical loads and 
machine component selection (e.g., motors, bearings, gears, and drive shafts). 

1 1.7.2 The Seller shall submit, as early as practical in the design process (but no later than as 
required by the Buyer approved schedule), an analysis of the reaction loads at all embeds and 
other support locations. 

1 1.7.3 Stress reports and additional calculations affecting ITS components (including calculations for 
Non-ITS components that may affect ability of the ITS related component to perform the 
associated ITS function) shall be subject to the requirements of the applicable sections of 
ASME NQA- 1-1 989. 

1 1.7.4 If commercial off the shelf computer software is used in performing calculations, it shall be 
validated before use in the documents it supports. The validation test report shall be provided 
to the Buyer and shall meet, as a minimum, the following requirements: 

0 

0 

Validation testing shall be performed to a Seller approved procedure 
The testing shall validate the functions and requirements relevant to calculations that it 
supports 
The test environment conditions shall be described 
Testing shall be performed on the same computer platform that the calculations will be 
performed. 

0 

0 

11.7.5 Spreadsheet and mathematical program calculations shall be treated like hand calculations. 
Each equation used in the spreadsheet or program shall be presented in the calculation so the 
result can be reproduced by hand calculations. The title and version of the program shall also 
be provided. Evidence of hand calculation reproduction at all key steps in the spreadsheet or 
program shall be presented in the calculation. 

1 1.7.6 English system units of measure shall be used. 

1 1.7.7 Calculations and analyses shall be validated, checked, and approved by qualified personnel 
independent of the preparer. All calculations shall be provided as part of the design report. 
Independent reviewers shall be qualified in the subject area and shall not have participated in 
the calculations and analysis under review. Check review comments are subject to audit. 

1 1.7.8 Seismic calculations and analyses shall be validated, checked, and approved by qualified 
personnel independent of the preparer. Evidence shall be provided that both the preparer, the 
checker, and the independent reviewer are fully qualified including a minimum of 10 years 
experience in structural seismic analysis. Preliminary seismic calculations shall be provided at 
the 50 % design review. Final seismic calculations shall be provided at the 90 % design 
review. 
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The Seller shall ensure that independent checking of critical calculations that bear on 
long-term performance and reliability are performed. 

References shall be provided for all physical properties and/or derived physical quantity data 
and used as input to calculations or analysis. 

References shall be provided for all formulas or references extracted from applicable codes 
and standards. 

Checking shall be performed to confirm the accuracy of the calculations. The checker shall be 
capable of originating the document. The checker shall not be the originator. Calculations 
shall be checked and approved prior to use for design or other calculation input. 

All calculations shall include headers (on all pages) with the following information: 

0 Calculation number 
0 Project name 
0 Revision 
0 Author 
0 Date Subject 
0 Pagination 

All calculations shall include the following sections: 

0 

0 

a 
0 

0 

0 

0 

0 

0 

0 

Objective 

Background 
Applicable codes and standards 
Methodology 
Assumptions 
Calculations 
Results and discussions 
References 
Attachments 

Inputs 

Attachments to calculations shall include the following information (on every page): 

0 Calculation number 
0 Revision 
0 Page numbering 

11.8 Design Reviews 

11.8.1 Contract Award Kick-Off Meeting 

11.8.1.1 The contract award kick-off meeting will be an informal discussion conducted at the 
Seller’s facility to ensure the newly awarded contract is clear and concise, and that the 
Seller has a clear understanding of the scope of the contract. 
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11.8.4 

1 1.8.4.1 
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The Seller shall provide to the Buyer, a minimum of five ( 5 )  working days prior to the 
scheduled meeting, copies of documentation or information that is expected to be discussed 
and/or presented in the meeting. Documentation may be provided as either hard copies or 
as electronic files via email. 

20% Design Review 

The first interim review will be an informal review conducted at the Buyer's facility after 
approximately 20% of the design is completed. Preliminary design media, including 
arrangement and assembly drawings, calculations and analyses will be reviewed by the 
Buyer. The Seller shall be prepared to discuss any Seller recommended changes to the 
approaches indicated on the Buyer's proposal drawings and identify any conflicts with 
equipment envelope dimensions. The Seller shall participate in the design review and shall 
be prepared to discuss any comments. 

The Seller shall be responsible for producing and submitting meeting minutes, as a formal 
document of record. 

50% Design Review 

The second interim review will be an informal review conducted at the Buyer's facility after 
approximately 50% of the design is completed. Preliminary design media, including 
arrangement and assembly drawings, calculations and analyses, Design Compliance Matrix, 
Software Requirements Document, and Safety Equipment List shall be provided to the 
Buyer for review. The preliminary design media shall be provided to the Buyer at a 
mutually agreed time prior to the scheduled meeting. The Seller shall participate in the 
design review and shall be prepared to discuss any comments. 

Upon buyer's approval, Seller may be authorized to procure (at Buyerk risk) "specific long- 
lead items", upon satisfactory completion of 50% design review of these items. The Seller 
shall transmit a detailed list of the "specific long-lead items" that require procurement prior 
to obtaining code [ 13 status on the formal drawing submittal. The Seller shall provide 
sufficient reference documentation for the Buyer to review and authorize the early 
procurement of these "specific long-lead items''. 

The Seller shall be responsible for producing and submitting meeting minutes, as a formal 
document of record. 

90% Design Review 

At the conclusion of definitive design, a formal 90% design review will be conducted at the 
Buyer's facility in accordance with WTP procedures. The (draft) final design report, 
including all design media, supporting calculations and analyses, Design Compliance 
Matrix, Software Requirements Document, Safety Equipment List, and other required 
submittals that document the design, shall be provided to the Buyer. 

The Seller is encouraged to provide to the Buyer copies of documentation or information 
that is expected to be discussed and presented at the design review approximately 5 worlung 
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days prior to the scheduled meeting (if not previously submitted in accordance with the 
submittal schedule). 

11.8.4.3 The Seller shall participate in the design review and present the design, including discussion 
of the provided submittals. 

11.8.4.4 Following the design review meeting, the Buyer will formally transmit comments or other 
requests on the design submittals. The Seller is required to provide response/resolution to 
the Buyer’s comments in accordance with the submittal schedule, or request deviation from 
the Buyer’s requirements through use of the Buyer’s SDDR form. 

11.8.4.5 The resolvedcorrected submittals shall be provided in the final design report in accordance 
with the submittal schedule. 

11.8.4.6 The Seller shall be responsible for producing and submitting meeting minutes, as a formal 
document of record. 

11.9 Deleted 

1 1.9.1 Deleted. 

1 1.9.2 Deleted. 

11.10 Material Test Reports 

1 1.10.1 The Seller shall submit to the Buyer, a complete package of Material Test Reports (MTRs) for 
all stock steel used for components designated as ITS in Section 1.5.3 of this specification, 
and as required per the applicable codes and standards referenced in this specification, 
validating critical parameters as applicable. 

11.11 Spare Parts List 

1 1.1 1.1 The Seller shall provide to the Buyer a recommended spare parts list for all equipment within 
the Seller’s scope of supply for the preventive maintenance of three distinct classifications of 
spare parts. The Seller’s recommendations are to address a startup and warranty period, 
operational spare parts, and capital spare parts. The recommendations shall also include 
intervals of replacement based on the operating life of the equipment subject to the duty cycles 
identified in this specification. 

Startup and warranty spare parts are those parts that may be required at any time during 
equipment installation, startup, testing, and unit operation through the warranty period. 

0 The operational spare parts are those parts that require replacement at regular intervals 
to maintain continuous operation of the supplied equipment and/or system. 

Capital spare parts are major parts or equipment that provide reliable equipment 
operation throughout the plant life and having a significant lead time for manufacture 
and delivery. 
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1 1 .1  1.2 The spare parts list shall include names of manufacturers with appropriate model numbers and 
special ordering instructions (if applicable) for replaceable parts. The spare parts list shall also 
include pricing and delivery information valid for one year after delivery of the equipment. 

11.12 Inspection and Test Plan 

11.12.1 The Seller shall prepare a detailed Inspection and Test Plan including insertion of Buyer- 
designated source inspectiodwitness notification points in accordance with Section 5 of the 
Purchase Order. 

1 1.12.2 Prior to starting work, the plan shall be submitted to the Buyer for review. 

11.12.3 The plan shall include, but not be limited to, the following: 

Equipment to be inspected and tested 
Description of inspection and tests to be performed 
Sequential points for inspection and tests to be performed 
Each characteristic or attribute to be evaluated 
The inspection and test report form to be used 
Other requirements as required by Codes, Standards, or Purchase Order 

11.12.4 The plan shall include provisions for increased hold and notification points as the project 
progresses. 

11.12.5 The results of the inspections and tests shall be documented in the Inspection and Test Report. 

1 1.12.6 The Seller shall provide an inspection and test procedure documenting the process followed 
for determining that specified requirements (dimensions, properties, performance results, etc.) 
are met. 

11.13 Manuals 

1 1.13.1 The Seller shall provide a clearly written instruction manual(s). The manual(s) shall include: 

Storage maintenance instructions 
Rigging instructions 
Installation instructions 
Spare parts list 
General description of the equipment identifying as applicable, significant technical 
characteristics, test and adjustment information, and safety and warning notices 
Instructions for equipment operation (start-up, shut down, normal,, and abnormal), 
referencing drawings and diagrams as appropriate 
General maintenance instructions 
Recommended inspection points if any, with procedures and period for inspection 
Maintenance instructions for any required lubrication 
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11.14 Documentation Incorporated by Reference 

24590-WTP-SDDR-PROC-05-00 180 Material Equivalency. 
24590-WTP-SDDR-M-05-00117 Material Equivalency. 
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Profibus DP 
(Fiber Optic) Control 

Signals 
1 :  

1 :  
I :  

Appendix A Instrumentation and Control Interfaces 
Figure 1 "Type B" Package 

.= 

1 Buyer's MCC 

1 :  

I @  

Buyer and Instalfed by Buyer. 
I Buyer will influence terminal 

I :  

L 
480 VAC 
Power 
supply 

Buyer's Remote UO 
(RIO) 

Buyer's Controller 
(ABB) 

NOTE: Seller Shall 
provide all equipment 

contained in this 
package unless 

otherwise identified 
StarterslDrivas 

Buyer will locate 
and Install Seller 
provided control 

If the Seller's skid cannot contain 
the Instrument Junction Box, 

Buyer will locate and Install Seller 
provlded Junction box. 

(This arrangement should be by 
exceptlon only and requires Buyer 

approval. If adopted, other 
requirements will need to be 

considered) 

Seller shall provide and 
terminate all cable that can be 
shipped completely pre-wired. 

TYPE B SELLER PACKAGE 

TYPE B - OPTION 1 

arrangements at Seller's 
interface. Seller shall provide 
sufficient detalis wlthln Seller 

documentation to enable Buyer 
to terminate cable. 

\ Seller shall provide 
within the control 
panel, Fiber Optic 
converter(s). patch 

panel and patch cable. 

Cables will be provided by 
Buyer and installed by Buyer. 
Seller shall provide cabling 

requirements and termination 
details within deslgn 

documentation. Buyer will 
provide cable numbers. 

(Exception: Specialty cable or 
specialty cable Installations. Le. 

"Drag Chains" and "festoon" 
shall be provided by Seller) 

3 

if the Seller's skid cannot 
contain an instrument, Buyer will 

, l oca te  and install Seller provided 
instrumentation. 

(This arrangement should be by 
exceptlon only and requires 
Buyer approval. If adopted, 

other requirements will need to 
be c,onsldered) 
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Appendix B Seismic Response Spectra 

RPP-WTP HLW Vitrification Facility ISRS 
Calc No.: 24590HLW.SOC-SI5TQ0009, Rev. OD 
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RPP-WTP HLW Vitrification Facility ISRS 
Calc No.: USWHLWSOCS15r400W), Rev. OD 
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RPP-WTP HLW Vitrification Facility ISRS 
Calc No.: US90-HLW-SQC-S15f-00M)S, Rev. OD 
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Appendix C ALARA Design Review (ADRs) 
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09/2007     WA7890008967, Part III, Operating Unit 10 
  Waste Treatment and Immobilization Plant 

 
 

Attachment 51 – Appendix 10.8 
High Level Waste Building 
Engineering Calculations 

 
 
Where information regarding treatment, management, and disposal of the radioactive 
source, byproduct material, and/or special nuclear components of mixed waste (as 
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this 
permit, it is not incorporated for the purpose of regulating the radiation hazards of such 
components under the authority of this permit and chapter 70.105 RCW.  In the event of 
any conflict between Permit Condition III.10.A. and any statement relating to the 
regulation of source, special nuclear, and byproduct material contained in portions of the 
permit application that are incorporated into this permit, Permit Condition III.10.A. will 
prevail. 

 

Additional appendices will be added to this appendix as new information is incorporated 
into this permit.   



Permit Number: WA7890008967 
Modification to Revision 8 

Expiration Date: September 27, 2004 
Page 1 of 1 

 
 

Drawings and Documents 
Attachment 51 – Appendix 10.8 

High Level Waste Building 
Engineering Calculations 

The following drawings have been incorporated into Appendix 10.8 and can be viewed at the 
Ecology Kennewick Office.  New drawings are in bold lettering. 

Drawing/Document  Description  
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (ABA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its ABA authority. DOE asserts, that pursuant to the
ABA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Rev Date Reason for revision Revised by
0 15 December 2002 Issued for permitting use. D Leaphart

14 May 2003 Issued for permitting use. Major revision to include LFong
Elevation 0 ft.

2 8 October 2003 Issued for permitting use. Major revision to include all LFong
elevations.

3 9A""sJ.1Do4 Issued for permitting use. JMedina
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Acronyms and Abbreviations

24590-HLW-PER-M-02-003, Rev 3
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BNI

DMST

Ellip

F&D

HCP

HEME

HFP

HLW

HOP

HSH

MLTR

MTU

RLD

SBS

VSL

WESP

WAC

Bechtel National, Inc.

demister

semi-ellipsoidal

flanged and dished

HLW concentrate receipt process system

high efficiency mist eliminators

HLW melter feed process system

high-level waste

melter offgas treatment process system

HLW me Iter cave support handling system

melter

miscellaneous treatment unit

radioactive liquid waste disposal system

submerged bed scrubber

vessel

wet electrostatic precipitator

Washington Administrative Code
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1 Introduction

The Washington Administrative Code, WAC 173-303-640(4)(e), requires a secondary containment be
designed and operated that contains 100 % of the capacity ofthe largest vessel within its boundary for
vessel systems containing dangerous waste. The containment, if applicable, shall be designed to contain
the water from the fire-protection system over the minimum design area for a 20-minute period. This
report discusses the assessment of the flooding volume that is required to be contained for the high-level
waste (HLW) vitrification facility.

2 Applicable Documents

WAC 173-303. Dangerous Waste Regulations. Washington Administrative Code.

3 Description

3.1 Flooding Volume Description for HLW Facility at -21 Ft Elevation

The cells and respective vessels are shown on the HLW Vitrification Building General Arrangement
(Permit) Plan at £/-21' -0", 24590-HLW-PI-POlT-P0001, Rev 6.

3.1.1 SBS Drain Collection Cell No 2

One vessel containing dangerous waste is located in the SBS drain collection cell no 2 (H-B005):

HOP-VSL-00904 melter 2 SBS condensate receiver vessel

In the event ofa line break or vessel failure, flooding could occur in the cell. The flood volume (VFL) is
the fire water volume plus the largest of the following:

• the total volume of the largest vessel

• 110 % ofthe maximum operating volume of the largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessellMTU including the shell and both heads.
For conservatism, the displaced volume of the vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The melter 2 SBS condensate receiver vessel has a total volume of9941 US gal (1329 if) and the 110 %
maximum operating volume is 10,936 US gal (1462 ft\ Another flooding source is from the floor drain
of the west section ofmelter cave no 2 (H-0106), which is 4653 US gal (622 if). This 4653 US gal is the
melter 2 submerged bed scrubber's total volume as described in section 3.2.2. Since 110 % maximum
operating volume of 10,936 US gal (1462 if) is larger than the total volume and the source from the floor
drain, this volume is used to calculate the cell liner height.
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Fire sprinklers are not provided in this area and the above floor drain is the only contribution from other
areas; therefore, a volume addition is not included in the flood volume. To account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the flood
volume. Thus, the flood volume is 11,482 US gal (1535 ft\

The available flood area of the room into which the liquid could flow is calculated to be 252 if. The
available flood area of the room is the area of the room minus the cross-sectional area (footprint) ofthe
vessels/miscellaneous treatment units (MTUs) excluding the failed vessel/MTU in the room, and
miscellaneous piping and equipment that would be submerged in the flood volume. The minimum
required liner height is calculated by dividing the flood volume of 11,482 US gal (1535 W) by the
available flood area of the room (252 if). The minimum required liner height for the SBS drain
collection cell no 2 (H-B005) is 6.1 ft. Details are provided in Appendix A.

3.1.2 Wet Process Cell (South)

The wet process cell (H-B014) floor area is divided into north and south sections by the drum transfer
tunnel (H-B015). Four vessels containing dangerous waste are located in the south section of the wet
process cell (H-B014):

RLD-YSL-00007

RLD-YSL-00008

HCP-YSL-OOOOI *

HCP-YSL-00002*

acidic waste vessel

plant wash and drains vessel

HLW concentrate receipt vessel 1

HLW concentrate receipt vessel 2

* Note: HCP-YSL-OOOOI and HCP-YSL-00002 have been deleted from the design. However, for
purpose of this report, the vessels are left in as a bounding minimum liner height dimension.

In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (YFL) is
the fire water volume plus the largest of the following:

• the total volume of the largest vessel

• 110 % of the maximum operating volume of the largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessellMTU including the shell and both heads.
For conservatism, the displaced volume ofthe vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

Both concentrate receipt vessels (HCP-YSL-OOOOI and HCP-YSL-00002) are ofequal size and are the
largest vessels in the room. The total volume (VTOT) ofone of the concentrate receipt vessels is 20,061
US gal (2682 fr'), which is greater than 110 % of the maximum operating volume.

Fire sprinklers are not provided in this area, and there is no contribution from other areas; therefore, a
volume addition is not included in the flood volume. To account for other auxiliary components (piping
and equipment) in the room, a design allowance of 5 % is applied to the flood volume. Thus, the flood
volume (YFd of 21,064 US gal (2816 ft') is used to calculate the south section minimum required liner
height of the wet process cell.
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The available flood area ofthe room into which the liquid could flow is calculated to be 725 if. The
available flood area of the room is the area of the room minus the cross-sectional area (footprint) of the
vessels/MTUs excluding the failed vessel/MTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The liner height is calculated by dividing the flood volume
of21,064 US gal (2816 ft') by the available flood area of the room (725 if). The minimum required liner
height for the south section of the wet process cell is 3.9 ft. The details ofthe liner height determination
are provided in Appendix A.

3.1.3 Wet Process Cell (North)

One vessel containing dangerous waste is located in the north section of the wet process cell (H-BOI4):

RLD-VSL-00002 offgas drains collection vessel

In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (VFd is
the fire water volume plus the largest ofthe following:

• the total volume of the largest vessel

• 110 % of the maximum operating volume of the largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessellMTU including the shell and both heads.
For conservatism, the displaced volume of the vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The offgas drains collection vessel (RLD-VSL-00002) has a total volume of344 US gal (46 ft'), Since
the total volume is greater than 110 % of the maximum operating volume, the total volume is used to
calculate the minimum required liner height.

Fire sprinklers are not provided in this area, and there is no contribution from other areas; therefore, a
volume addition is not included in the flood volume. To account for other auxiliary components (piping
and equipment) in the room, a design allowance of 5 % is applied to the flood volume. Thus, the flood
volume of359 US gal (48 fr') is used to calculate the north section ofthe wet process cell minimum
required liner height.

The available flood area of the room into which the liquid could flow is calculated to be 306 fro The
available flood area of the room is the area of the room minus the cross-sectional area (footprint) ofthe
vesselslMTUs excluding the failed vessel/MTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of 359 US gal (48 ft') by the available flood area ofthe room (306 if). The
minimum required liner height for the north section of the wet process cell (H-BOI4) is 0.2 ft. Details are
provided in Appendix A.

3.1.4 SBS Drain Collection Cell No 1

One vessel containing dangerous waste is located in the SBS drain collection cell no 1 (H-B021):

HOP-VSL-00903 SBS condensate receiver vessel
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In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (YFL) is
the fire water volume plus the largest of the following:

• the total volume ofthe largest vessel

• 110 % of the maximum operating volume of the largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessel/MTU including the shell and both heads.
For conservatism, the displaced volume of the vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The SBS condensate receiver vessel (HOP-YSL-00903) has a total volume of9941 US gal (1329 ft') and
the 110 % maximum operating volume is 10,936 US gal (1462 ft3). Another flooding source is from the
floor drain of the west section ofmeIter cave no 1 (H-0117), which is 4653 US gal (622 ft'). This 4653
US gal is the melter 1 submerged bed scrubber's total volume as described in section 3.2.5. Since 110 %
maximum operating volume of 10,936 US gal (1462 f{3) is larger than the total volume and the source
from the floor drain, this is the volume used to calculate the cell liner height.

Fire sprinklers are not provided in this area and the above floor drain is the only contribution from other
areas; therefore, a volume addition is not included in the flood volume. To account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the flood
volume. Thus, the flood volume is 11,482 US gal (1535 ft\

The available flood area of the room into which the liquid could flow is calculated to be 252 if. The
available flood area of the room is the area of the room minus the cross-sectional area (footprint) of the
vesselslMTUs excluding the failed vesselJMTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of 11,482 US gal (1535 ft') by the available flood area ofthe room (252 if).
The minimum required liner height for the SBS drain collection cell no 1 (H-B021) is 6.1 ft. Details are
provided in Appendix A.

3.1.5 Canister Decon Cave

Three vessels containing dangerous waste are located in the canister decon cave (H-B035):

HDH-YSL-00002

HDH-YSL-00004

HDH-YSL-00003

canister decon vessel 1

canister decon vessel 2

waste neutralization vessel

In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (VFL) is
the fire water volume plus the largest of the following:
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• the total volume ofthe largest vessel

• 110 % of the maximum operating volume of the largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessel/MTU including the shell and both heads.
For conservatism, the displaced volume of the vessel intemals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The waste neutralization vessel (HDH-VSL-00003) is the largest vessel, with a total volume of5326
US gal (712 fr'). The 110 % of the maximum operating volume for the vessel is 5356 US gal (716 ft\
which is greater than the total volume, and used to calculate the cell liner height.

Fire sprinklers are not provided in this area; therefore, fire water is not added in the flood volume and
there is no contribution from other areas. As a result, a volume addition is not included in the flood
volume. To account for other auxiliary components (piping and equipment) in the room, a design
allowance of 5 % is applied to the flood volume. Thus, the flood volume is 5625 US gal (752 tr).

The available flood area ofthe room into which the liquid could flow is calculated to be 227 if. The
available flood area of the room is the area ofthe room minus the cross-sectional area (footprint) of the
vessels/MTUs excluding the failed vessellMTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of 5625 US gal (752 ft') by the available flood area ofthe room (227 if). The
minimum required liner height for the canister decon cave (H-B035) is 3.4 ft. Details are provided in
AppendixA.

3.1.6 Canister Rinse-BogieMaintenanceRoom

One vessel containing dangerous waste is located in the canister rinse-bogie maintenance room
(H-B039A):

HDH-VSL-OOOOI rinse tunnel canister rinse vessel

The rinse tunnel canister rinse vessel (HDH-VSL-OOOOI) could be moved on a bogie into the canister
rinse-bogie maintenance room (H-B039A) to receive manual maintenance. The minimum secondary
containment (protective coating) height is calculated assuming the rinse tunnel canister rinse vessel
(HDH-VSL-OOOO1) is transferred from the canister rinse tunnel (H-B039B) into the canister rinse-bogie
maintenance room (H-B039A).

In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (VFL) is
the fire water volume plus the largest of the following:

• the total volume of the largest vessel

• 110 % ofthe maximum operating volume of the largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessellMTU including the shell and both heads.
For conservatism, the displaced volume of the vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).
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The rinse tunnel canister rinse vessel (HDH-VSL-OOOOI) has a total volume of3590 US gal (480 fr').
The 110 % of the maximum operating volume for the vessel is 3949 US gal (528 ft'), which is greater
than the total volume, and used to calculate the cell liner height.

There is no contribution from other areas, but an automatic fire extinguishing system is provided in the
canister rinse-bogie maintenance room (H-B039A). At the fire water (sprinkler discharge) flow density
of 0.20 US gal/min/if for a 20-minute duration, the fire water volume is 3168 US gal (424 fr'). To
account for other auxiliary components (piping and equipment) in the room, a design allowance of 5 % is
applied to the flood volume. Thus, the flood volume is 7480 US gal (l000 ft') for the canister rinse-bogie
maintenance room (H-B039A). The canister rinse-bogie maintenance room (H-B039A) and canister rinse
tunnel (H-B039B) are interconnected and flooding overflows from one room into the other room. The
flood volume for the canister rinse-bogie maintenance room (H-B039A) is larger than canister rinse
tunnel (H-B039B); therefore, the flood volume for the canister rinse-bogie maintenance room (H-B039A)
of7151 US gal (956 fe) is used to determine the liner height.

The available flood area is the sum ofthe cross-sectional areas ofboth rooms into which the liquid could
flow; this is calculated to be 1349 if. The available flood area of the room is the area ofthe room minus
the cross-sectional area (footprint) of the vesselsIMTUs excluding the failed vessellMTU in the room, and
miscellaneous piping and equipment that would be submerged in the flood volume. The liner height is
calculated by dividing the flood volume of 7151 US gal (956 ft') by the available flood area of the room
(1349 ff), The minimum secondary containment (protective coating) height for the canister rinse-bogie
maintenance room (H-B039A) is 0.8 ft. Details are provided in Appendix A.

3.1.7 Canister Rinse Tunnel

One vessel containing dangerous waste is located in the canister rinse tunnel (H-B039B):

HDH-VSL-OOOOI rinse tunnel canister rinse vessel

In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (VFd is
the fire water volume plus the largest ofthe following:

• the total volume ofthe largest vessel

• 110 % ofthe maximum operating volume of the largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessellMTU including the shell and both heads.
For conservatism, the displaced volume ofthe vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The rinse tunnel canister rinse vessel (HDH-VSL-OOOOI) has a total volume of 3590 US gal (480 fr'),
The 110 % ofthe maximum operating volume for the vessel is 3949 US gal (528 ft'), which is greater
than the total volume, and used to calculate the cell liner height.

There is no contribution from other areas, but an automatic fire extinguishing system is provided in
canister rinse tunnel (H-B039B). At the fire water (sprinkler discharge) flow density of 0.20
US gal/min/if for a 20-minute duration, the fire water volume is 2228 US gal (298 fr'). To account for
other auxiliary components (piping and equipment) in the room, a design allowance of 5 % is applied to
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the flood volume. Thus, the flood volume is 6485 US gal (867 fe) for canister rinse tunnel (H-B039B).
The canister rinse-bogie maintenance room (H-B039A) and canister rinse tunnel (H-B039B) are
interconnected and flooding overflows from one room into the other room. The flood volume for the
canister rinse-bogie maintenance room (H-B039A) is larger than canister rinse tunnel (H-B039B);
therefore, the flood volume for the canister rinse-bogie maintenance room (H-B039A) of7l75 US gal
(956 fe) is used to determine the liner height.

The available flood area ofthe room into which the liquid could flow is calculated to be 1349 if. The
available flood area ofthe room is the area of the room minus the cross-sectional area (footprint) of the
vesselslMTUs excluding the failed vesseIIMTU in the room, and misceIlaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of7151 US gal (956 ft') by the available flood area of the room (1349 if). The
minimum required liner height required for the canister rinse tunnel (H-B039B) is 0.8 ft. Details are
provided in Appendix A.

3.2 Flooding Volume Description for HLW Facility at 0 Ft Elevation

The ceIls and respective vessels or misceIlaneous treatment units (MTUs) are shown on the HLW
Vitrification Building General Arrangement (Permit) Plan at El 0'- 0",
24590-HLW-PI-POlT-P0002, Rev 3.

3.2.1 Melter Cave No 2 (South)

Four vessels containing dangerous waste are located in the south section ofmeIter cave no 2 (H-0106):

HFP-DMST-00003

HFP-DMST-00004

HFP-VSL-00005

HFP-VSL-00006

melter 2 feed prep vessel demister

melter 2 feed vessel demister

melter 2 feed preparation vessel

melter 2 feed vessel

In the event of a line break or vessel failure, flooding could occur in the ceIl. The flood volume (VFL) is
the fire water volume plus the largest ofthe foIlowing:

• the total volume of the largest vessel

• 110 % of the maximum operating volume ofthe largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vesseIIMTU including the sheIl and both heads.
For conservatism, the displaced volume ofthe vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The dernisters (HFP-DMST-00003 and HFP-DMST-00004) are directly flanged to the top ofmelter feed
and feed preparation vessels. These demisters are considered part ofthe connecting vessel. The melter 2
feed preparation vessel (HFP-VSL-00005) and melter 2 feed vessel (HFP-VSL-00006) are the same size.
Each vessel with its connecting demister has a total volume of 8445 US gal (1129 fr'). Each vessel's
110 % maximum operating volume is 8512 US gal (1138 fr'), which is larger than the total volume;
therefore, this volume is used to calculate the ceIl liner height.
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Fire sprinklers are not provided in this area; therefore, fire water is not added in the flood volume and
there is no contribution from other areas. As a result, a volume addition is not included in the flood
volume. To account for other auxiliary components (piping and equipment) in the room, a design
aIlowance of 5 % is applied to the flood volume. Thus, the flood volume for this room is 8939 US gal
(1195 ft'). This is the volume used to calculate the ceIl liner height.

The available flood area of the room into which the liquid could flow is calculated to be 315 if. The
available flood area of the room is the area of the room minus the cross-sectional area (footprint) of the
vesselslMTUs excluding the failed vessel/MTU in the room, and misceIlaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of 8939 US gal (1195 ft') by the available flood area of the room (315 if). The
minimum required liner height for the south section ofmeIter cave no 2 (H-0106) is 3.8 ft. Details are
provided in Appendix A.

3.2.2 Melter Cave No 2 (West)

Three MTUs containing dangerous waste are located in the west section ofmeIter cave no 2 (H-OI06):

HOP-SCB-00002

HOP-HEME-00002A

HOP-HEME-00002B

melter 2 submerged bed scrubber

melter 2 high efficiency mist eliminator

melter 2 high efficiency mist eliminator

In the event ofa line break or vesse1/MTU failure, flooding could occur in the ceIl. The flood volume
(VFL) is the fire water volume plus the largest of the foIlowing:

• the total volume of the largest vesselJMTU

• 110 % ofthe maximum operating volume of the largest vesselJMTU

• the other flooding source

The total volume is defined as the internal volume of the vesselJMTU including the sheIl and both heads.
For conservatism, the displaced volume of the vessel internals is neglected. The maximum operating
volume is the volume of the vessel/MTU before the fluid overflows (up to the overflow nozzle).

The largest vesselJMTU in the area is the melter 2 submerged bed scrubber (HOP-SCB-00002). The
melter 2 submerged bed scrubber (HOP-SCB-00002) has a total volume of4653 US gal (622 ft'), which
is greater than 110 % of its maximum operating volume.

Fire sprinklers are not provided in this area; therefore, fire water is not added in the flood volume and
there is no contribution from other areas. To account for other auxiliary components (piping and
equipment) in the room, a design aIlowance of 5 % is applied to the flood volume. Thus, the flood
volume is 4884 US gal (653 ft'),
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The available flood area of the room into which the liquid could flow is calculated to be 340 if. The
available flood area of the room is the area of the room minus the cross-sectional area (footprint) of the
vesselslMTUs excluding the failed vessel/MTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of4884 US gal (653 ft') by the available flood area of the room (340 if). The
minimum required liner height for the west section ofmelter cave no 2 (H-OI06) is 2.0 ft. Details are
provided in Appendix A.

3.2.3 Melter Cave No 2 (Central)

One MTU containing dangerous waste is located in the central section ofmelter cave no 2 (H-OI06):

HMP-MLTR-00002 HLWmelter2

Because molten glass leaking from the melter (HMP-MLTR-00002) solidifies upon contact with the
floor, neither a flood volume nor a minimum-required liner height needs to be calculated. Nevertheless, a
stainless steel liner is provided to facilitate the containment ofpotential spills from either the jumpers or
the feed lines. The minimum liner height is 0.5 ft. Fire sprinklers are not provided in this area.

3.2.4 Melter Cave No 1 (South)

Four vessels containing dangerous waste are located in the south section ofmelter cave no I (H-0117):

HFP-DMST-OOOOI

HFP-DMST-00002

HFP-VSL-oOOOI

HFP-VSL-00002

melter I feed prep vessel demister

melter I feed vessel demister

melter I feed preparation vessel

melter I feed vessel

In the event ofa line break or vessel failure, flooding could occur in the cell. The flood volume (VFL) is
the fire water volume plus the largest ofthe following:

• the total volume of the largest vessel

• 110 % of the maximum operating volume of the largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessel/MTU including the shell and both heads.
For conservatism, the displaced volume of the vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The demisters (HFP-DMST-0000 I and HFP-DMST-00002) are directly flanged to the top ofmelter feed
vessel and feed preparation vessel. These demisters are considered part of the connecting vessel. The
melter I feed preparation vessel (HFP-VSL-OOOOI) and melter I feed vessel (HFP-VSL-00002) are the
same size. Each vessel with its connecting demister has a total volume of 8445 US gal (1129 ft'). Each
vessel's 110 % maximum operating volume is 8512 US gal (1138 ft'), which is larger than the total
volume; therefore, this volume is used to calculate the cell liner height.
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Fire sprinklers are not provided in this area; therefore, fire water is not added in the flood volume and
there is no contribution from other areas. As a result, a volume addition is not included in the flood
volume. To account for other auxiliary components (piping and equipment) in the room, a design
allowance of 5 % is applied to the flood volume. Thus, the flood volume for this room is 8939 US gal
(1195 W). This is the volume used to calculate the cell liner height.

The available flood area ofthe room into which the liquid could flow is calculated to be 315 if. The
available flood area of the room is the area of the room minus the cross-sectional area (footprint) of the
vessels/MTUs excluding the failed vessellMTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of 8939 US gal (1195 W) by the available flood area ofthe room (315 if). The
minimum required liner height for the south section of melter cave no 1 (H-O117) is 3.8 ft. Details are
provided in Appendix A.

3.2.5 Melter Cave No 1 (West)

Three MfUs containing dangerous waste are located in the west section ofmeIter cave no 1 (H-0117):

HOP-SCB-OOOOI

HOP-HEME-OOOOlA

HOP-HEME-OOOOIB

meIter 1 submerged bed scrubber

melter 1 high efficiency mist eliminator

meIter 1 high efficiency mist eliminator

In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (VFd is
the fire water volume plus the largest ofthe following:

• the total volume ofthe largest vessellMTU

• 110 % ofthe maximum operating volume of the largest vesse1lMTU

• the other flooding source

The total volume is defined as the internal volume of the vessellMTU including the shell and both heads.
For conservatism, the displaced volume ofthe vessel internals is neglected. The maximum operating
volume is the volume of the vesse1lMTU before the fluid overflows (up to the overflow nozzle).

The largest vesse1lMTU in the area is the melter 1 submerged bed scrubber (HOP-SCB-OOOOl). The
meIter 1 submerged bed scrubber (HOP-SCB-OOOOl) has a total volume of4653 US gal (622 W), which
is greater than 110 % of its maximum operating volume.

Fire sprinklers are not provided in this area; therefore, fire water is not added in the flood volume and
there is no contribution from other areas. To account for other auxiliary components (piping and
equipment) in the room, a design allowance of 5 % is applied to the flood volume. Thus, the flood
volume is 4884 US gal (653 W).

The available flood area of the room into which the liquid could flow is calculated to be 340 if. The
available flood area ofthe room is the area of the room minus the cross-sectional area (footprint) of the
vessels/MTUs excluding the failed vessellMTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of 4884 US gal (653 W) by the available flood area of the room (340 if). The
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minimum required liner height for the west section ofmeIter cave no 1 (H-0117) is 2.0 ft. Details are
provided in Appendix A.

3.2.6 Melter Cave No 1 (Central)

One MTU containing dangerous waste is located in the central section ofmelter cave no 1 (H-O117):

HMP-MLTR-OOOOI HLWmelter 1

Because molten glass that leaks from the melter (HMP-MLTR-OOOOl) solidifies upon contact with the
floor, neither a flood volume nor a minimum-required liner height needs to be calculated. Nevertheless, a
stainless steel liner is provided to facilitate the containment ofpotential spills from either the jumpers or
the feed lines. The minimum liner height is 0.5 ft. Fire sprinklers are not provided in this area.

3.2.7 Melter 2 Equipment Decontamination Pit

One vessel containing dangerous waste is located in the melter 2 equipment decontamination pit
(H-0304A):

HSH-TK-00002 decontamination tank melter cave 2

In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (VFL) is
the fire water volume plus the largest ofthe following:

• the total volume of the largest vessel

• 110 % of the maximum operating volume ofthe largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessellMTU including the shell and both heads.
For conservatism, the displaced volume of the vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The decontamination tank melter cave 2 (HSH-TK-00002) has a total volume of 3964 US gal (530 fr'),
and a 110 % maximum operating volume of4361 US gal (583 ftl). Since 110 % maximum operating
volume of4361 US gal (583 ftl) is larger than the total volume, this is the volume used to calculate the
cell liner height.

Fire sprinklers are not provided in this area; therefore, fire water is not added in the flood volume and
there is no contribution from other areas. To account for other auxiliary components (piping and
equipment) in the room, a design allowance of 5 % is applied to the flood volume. Thus, the flood
volume is 4578 US gal (612 ftl).

The available flood area ofthe room into which the liquid could flow is calculated to be 190 ~. The
available flood area of the room is the area ofthe room minus the cross-sectional area (footprint) of the
vessels/MTUs excluding the failed vessellMTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of4578 US gal (612 ff) by the available flood area of the room (190 ff). The
minimum required liner height for the melter 2 equipment decontamination pit (H-0304A) is 3.3 ft.
Details are provided in Appendix A.
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3.2.8 Melter 1 Equipment Decontamination Pit

One vessel containing dangerous waste is located in the melter 1 equipment decontamination pit
(H-03l0A):

HSH-TK-OOOOI decontamination tankmelter cave 1

In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (VFL) is
the fire water volume plus the largest of:

• the total volume of the largest vessel

• 110 % ofthe maximum operating volume of the largest vessel

• the other flooding source

The total volume is defined as the internal volume of the vessel/MTU including the shell and both heads.
For conservatism, the displaced volume of the vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The decontamination tank melter cave 1 (HSH-TK-OOOOl) has a total volume of 3964 US gal (530 fr'),
and a 110 % maximum operating volume of4361 US gal (583 fe). Since 110 % maximum operating
volume of4361 US gal (583 ft3) is larger than the total volume, this is the volume used to calculate the
cell liner height.

Fire sprinklers are not provided in this area; therefore, fire water is not added in the flood volume and
there is no contribution from other areas. To account for other auxiliary components (piping and
equipment) in the room, a design allowance of 5 % is applied to the flood volume. Thus, the flood
volume is 4578 US gal (612 ~).

The available flood area ofthe room into which the liquid could flow is calculated to be 190 if. The
available flood area of the room is the area of the room minus the cross-sectional area (footprint) ofthe
vesselslMTUs excluding the failed vessel/MTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of4578 US gal (612~) by the available flood area of the room (190 ff). The
minimum required liner height for the melter 1 equipment decontamination pit (H-03l0A) is 3.3 ft.
Details are provided in Appendix A.

3.3 Flooding Volume Description for HLW Facility at 37 Ft Elevation

The cells and respective vessels or miscellaneous treatment units (MTUs) are shown on the HLW
Vitrification Building General Arrangement (Permit) Plan at El. 37' -0", 24590-HLW-Pl-POlT-P0004,
RevO.

3.3.1 Active Services Cell Melter No 2

One MTU containing dangerous waste is located in the active services cell melter no 2 (H-0302):

HOP-WESP-00002 melter 2 wet electrostatic precipitator
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In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (VFL) is
the ftre water volume plus the largest of the following:

• the total volume of the largest vessel

• 110 % of the maximum operating volume of the largest vessel

• the other flooding source

The total volume is deftned as the internal volume of the vessel/MTU including the shell and both heads.
For conservatism, the displaced volume ofthe vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The melter 2 wet electrostatic precipitator (HOP-WESP-00002) has a total volume of6515 US gal
(871 ft'), and a 110 % maximum operating volume is 7166 US gal (958 ft\ Since 110 % maximum
operating volume of7166 US gal (958 ft3) is larger than the total volume, this is the volume used to
calculate the cell liner height.

Fire sprinklers are not provided in this area, and there is no contribution from other areas; therefore, a
volume addition is not included in the flood volume. To account for other auxiliary components (piping
and equipment) in the room, a design allowance of 5 % is applied to the flood volume. Thus, the flood
volume is 7525 US gal (1006 ft3).

The available flood area of the room into which the liquid could flow is calculated to be 1860 fr', The
available flood area of the room is the area of the room minus the cross-sectional area (footprint) of the
vesselslMTUs excluding the failed vessellMTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of 7525 US gal (1006 ft') by the available flood area of the room (1860 ff).
The minimum required liner height for the active service duct melter 2 (H-0302) is 0.6 ft. Details are
provided in Appendix A.

3.3.2 Active Services Cell Melter No 1

One MTU containing dangerous waste is located in the active services cell melter no 1 (H-0308):

HOP-WESP-OOOOI melter 1 wet electrostatic precipitator

In the event of a line break or vessel failure, flooding could occur in the cell. The flood volume (VFL) is
the ftre water volume plus the largest of:

• the total volume of the largest vessel

• 110 % ofthe maximum operating volume of the largest vessel

• the other flooding source

The total volume is deftned as the internal volume of the vessellMTU including the shell and both heads.
For conservatism, the displaced volume of the vessel internals is neglected. The maximum operating
volume is the volume of the vessel before the fluid overflows (up to the overflow nozzle).

The melter 1 wet electrostatic precipitator (HOP-WESP-OOOOl) has a total volume of6515 US gal
(871 ft'), and a 110 % maximum operating volume is 7166 US gal (958 ft\ Since 110 % maximum
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operating volume of7166 US gal (958 ft3) is larger than the total volume, this is the volume used to
calculate the cell liner height.

Fire sprinklers are not provided in this area, and there is no contribution from other areas; therefore, a
volume addition is not included in the flood volume. To account for other auxiliary components (piping
and equipment) in the room, a design allowance of 5 % is applied to the flood volume. Thus, the flood
volume is 7525 US gal (1006 fe).

The available flood area of the room into which the liquid could flow is calculated to be 1860 if. The
available flood area ofthe room is the area ofthe room minus the cross-sectional area (footprint) ofthe
vesselsIMTUs excluding the failed vessellMTU in the room, and miscellaneous piping and equipment
that would be submerged in the flood volume. The minimum required liner height is calculated by
dividing the flood volume of7525 US gal (1006 if) by the available flood area ofthe room (1860 ft'),
The minimum required liner height for the active service duct melter 1 (H-0308) is 0.6 ft. Details are
provided in Appendix A.

Page 14



24590-HLW-PER-M-02-003, Rev 3
Flooding Volume for the HLW Facility

Appendix A

Calculation of Volume and Liner Height
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Appendix A
Calculation of Volume and Liner Height

1 Purpose

The purpose of this calculation is to determine the secondary containment (liner or protective coating)
heights in the dangerous waste permit regulated process cells for the high-level waste (HLW) vitrification
facility.

2 Criteria and Design Input

The criteria and design input with their sources are listed below.

1 Liners are used as secondary containment and are all stainless steel except for H-B039A (canister
rinse-bogie maintenance room), which has a protective coating.

2 The containment liner is sized to contain 100 % of the total volume (VTOT) of the largest vessel/MTU
in the respective cell, or 110 % of the maximum operating volume (VMaJ ofthe largest vessel/MTU.
The maximum operating volume is the volume of the vessel/MTU up to the overflow nozzle. The
larger of the two is used to size the minimum required liner height.

3 As applicable, the secondary containment shall be designed to handle the volume of fire water from
the fire-protection system over the minimum design area for 20 minutes, in addition to 100 %
capacity ofthe largest vessel.

4 The room dimensions are based on the following drawings. The equipment and vessels identified for
permitting are also shown on these drawings.

24590-HLW-Pl-POlT-P0001, Rev 5

24590-HLW-Pl-POlT-P0002, Rev 3

24590-HLW-P1-P01T-P0004, Rev 0

5 The wet process cell (H-B014) floor area is divided into north and south sections by the drum transfer
tunnel (H-B015) as shown in the following drawings:

24590-HLW-Pl-POlT-P0008, Rev 7

24590-HLW-Pl-POlT-P0009, Rev 6

24590-HLW-Pl-POlT-P0010, Rev 6

24590-HLW-Pl-POlT-P0011, Rev 7
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6 The melter cave no 1 (H-O117) and melter cave no 2 (H-0106) floor areas are divided into north,
south, and central sections as shown in the following drawings:

24590-HLW-PI-POIT-P0008, Rev 7

24590-HLW-PI-POIT-P0009, Rev 6

24590-HLW-Pl-POIT-POOlO, Rev 6

24590-HLW-Pl-POIT-POOII, Rev 7

7 The automatic fire extinguishing system provides fire water (sprinkler discharge) flow density of 0.20
US gal/min/ff for ordinary hazard occupancies for areas less than 1500 fr', as specified in the
Automatic Sprinkler System Handbook, Figure 7-2.3.1.2.

8 The canister rinse-bogie maintenance room (H-B039A) and canister rinse tunnel (H-B039B) are
interconnected and flooding overflows from one room into the other room.

9 The minimum liner height is the calculated liner height rounded up.

3 Assumptions
The following assumptions were used to develop this calculation.

1 To calculate the liner heights conservatively, all vessels/MTUs are supported on the floor as depicted
on the following drawings:

24590-HLW-PI-POIT-P0008, Rev 7

24590-HLW-PI-POIT-P0009, Rev 6

24590-HLW-PI-POIT-POOIO, Rev 6

24590-HLW-PI-POIT-POO11, Rev 7

2 The liquid level of the failed vesse1lMTU empties or leaks down to the liner height. No verification is
required for this assumption since this is the maximum volume that can leak out of a vesse1lMTU.

3 This calculation assumes that the area beneath the non-failed vesse1lMTU does not contain any
spilled liquids. This assumption does not need verification, since applying this assumption results in
a conservative value for the minimum required liner height.

4 The total volume calculated without any vessel internals is the largest volume for a vesse1lMTU;
therefore, verification is not required for this assumption.

5 To account for other auxiliary components (piping and equipment) in the room, a design allowance of
5 % is applied to the flood volume. This assumption requires verification after fmal design.

6 The floor is sloped, and the calculated minimum liner height is from the high point ofthe floor to the
top ofthe liner, which neglects the accumulated volume below the high point. No verification is
needed since applying this assumption results in a conservative value for the minimum required liner
height.

7 Automatic fire suppression systems are not provided in areas ofhigh radiation and low combustible
loading. The permitted rooms (H-B005, H-BOI4, H-B02I, H-B035, H-D106,H-OII7, H-0302, H-
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0304A, H-308 and H-0310A) are assumed high radiation and low combustible loading areas. This
assumption requires verification after final design.

8 Total volume is the total internal vessel/MTU volume including shell and both vessel heads. The
displaced volume of the vessel/MTU internals is neglected for conservatism.

9 HCP-VSL-OOOOI and HCP-VSL-00002 are the largest vessels in the south portion ofthe wet process
cell (H-BOI4 South) and the basis for determining the minimum required liner height for that cell.
The vessels have been deleted from the HLW design, however the liner height as shown in this
calculation will still include them. This represents a bounding minimum liner height. This is a
conservative assumption and does not require verification.

4 Methodology

The total volume and the maximum operating volume for each vessellMTU are calculated based on their
respective vessellMTU data. As stated in the Assumptions and the Criteria and Design Input sections, the
vessels/MTUs are completely filled. The largest vessellMTU leaks into the room up to the minimum
required liner height. For areas with fire extinguishing systems, the fire water volume is added to the
flood volume.

4.1 -------------------------------------------------

AEq

ARm

!
-- -- --- - ----~~,---->

---,---~-~------,--.----------_.-,.,--,.-,---,--,-----------.- .---,-,.-,.,-,---,----.--~~------,---,---,-,------.---

DEq Imaximum vessel or MTU overall diameter (includes vessel jacket), ft

_~ ~~~~~~~G~, ft-=~--------~----~==------ ==-==~=~-
LH I calculated liner or protective coating height (inside distance of the secondary

i [ con~!J:!I.!l~t..~c::tween the highE<>.in~_~!:.~he sloped floor to the top ofthe liner), ft

I LHmin I minimum required liner or protective coating height is the calculated liner height
I rounded up

-----t-I di-~bnce fr~;bottom tangent li~~~fth~ ves~"it~ the bottom of th~-;;;;n~;:--------

f---- JIlozzle~~ _

Lov I overall length of the vessel or MTU, ft
-----+------------------------------------------------------

I LT_T I tangent-to-tangent distance of the vessel or MTU,ft
~--+------------------~-------------------------

! MTU I miscellaneous treatment unit
L ...l~.__,_,_".",.,, ,_._._. ._._...._._._,_..,.--,-,."---------..--.,.,---,-,,.,,"--,- ~_ ---.,---- , , ". ,. _

I N I number of ellipsoidal (Ellip) or flanged and dished (F&D) or right-circular cone
I heads

>--'--'------_._---'-'~--'-'--~-------'-"-'-~"~-'--~--,.-------------~~~-,-,--------~-~~-------,----,-,---~,-"-. - -'-"''''-''._----

, VFL i, flood volume, ff
i V~----·-fi;~-;~t~~-~~i~e, ft3------------------------~----------------------------
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V lID volume of the vessel or MTIJ head, ft3

maximum operating volume, ft3
f----···-···············+·· -----.....-- ....

volume ofthe tangent-to-tangent portion ofthe vessel, ~
f------..----+-----..-.-.--.....---..-.---------.-.-- - .

volume, ft3

% of maximum operating volume, fe
~---+---- ---...--.---.-------.-.---.---.-.---... --I

width, ft

of the cross-sectional areas ofall vessels/equipment in the room, ff

4.2 Vessel/MTU Calculation

Calculations are based on vessel/MTIJ input design parameters, diameter, shell length, and head type.
The calculations are as follows:

1 Shell volume

Vs= It/4 D2 LT-T, ~

2 Vessel/MTIJ head volume, from the Pressure Vessel Design Manual (Moss, 1987)

a 2:1 semi-ellipsoidal (Ellip) head

VlID = ltD3/24, ft3

b 100 % to 6 % flanged and dished (F&D) head

VIID= 0.0847 D3,ft3

c Right circular cone head (Mark's Handbook/or Mechanical Engineers, 9th Edition,
page 2-10)

VIID= (1/3) It (D/2i d, ft3
where d = 0.289 D for 30' right cone (section 4.2.3.c)

VIID= (1/3) It (D/2i (0.289 D)
VIID= 0.0757 (D3), ft3

3 Depth ofvessel head, from the Pressure Vessel Design Manual

a 2:1 semi-ellipsoidal head

d=0.25 D, ft

b 100%-6%F&Dhead

d = 0.162 D, ft

c. 30' right circular cone head
d = (D/2) tan a
d = (D/2) tan 30'
d = 0.289 d, ft
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4 Total volume
VTOT = Vs + NVHD, ft3

5 Maximum operating volume

VMax = VHD + 1t/4 D2 (LOF ) , ft3

6 110 % ofmaximum operating volume

VXMax = 1.1VMax, ft3

4.3 Fire Water Volume

The fire water volume is based on fire water flow density (worst case) of0.20 US gal/min/ff for 1500 UZ
of fire area for 20 minutes in accordance with section 2, Criteria and Design Input, item 9.

Thus, the fire water (VFW) is:

VFW =(0.20 US gal/min/It") (ARm UZ) (20 min)
VFW = 4.0ARm US gal

4.4 Flood Volume

The flood volume (VFL) is the fire water volume (section 2, Input, item 3) plus the largest of:

• the total volume of the largest vessel (section 2, Input, item 2)

• 110 % of the maximum operating volume of the largest vessel (section 2, Input, item 2)

• the other flooding source

In addition, to account for other auxiliary components (piping and equipment) in the room, a design
allowance of 5 % is applied to the flood volume (section 3, Assumptions, item 5).

4.5 Equipment Cross-Sectional Area ofVessellMTU

The equipment cross-sectional area (footprint) (AEq) for each vessellMTU in the room and sum of the
equipment cross-sectional footprints (LAEq) are calculated as follows:

equipment cross-sectional area (AEq) = (1t/4)0Eq2, UZ

where 0Eq is the maximum vessel or MTU overall diameter (includes vessel jacket)

where subscript 1.2.3, and , are 1St, 2nd
, 3rd

, and nth vessellMTU

4.6 Room Area

The room area (ARIJ is calculated as follows:
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room area (ARJJ = WL, if

where W is the room width and L is the room length

4.7 Available Flood Area

The available flood area (Ad is equal to the room area (ARJJ minus the sum of the equipment
cross-sectional area footprint (~AEq), excluding the failed vessel/MTU. Note: the liquid level of the
failed vessel is reduced to the liner height:

4.8 Calculated Liner Height (LH)

LH = flood volume/available flood area

or, LH = VFJAc, ft

4.9 Minimum Required Liner Height (LHmin)

The minimum required liner height is the calculated liner height in feet rounded up.

4.10 Precision ofthe Calculated Values

a Calculated volume to nearest ft3 or gal

b Calculated area to the nearest if
c Calculated liner height or depth of the vessel head to the nearest 0.01 ft

d Minimum required liner height to be rounded up to the next 0.1 ft

5 Calculation

The complete calculations for vessel volumes and liner height are as follows for each process cell.

5.1 SBS Drain Collection Cell No 2 (H-B005)

The area of the SBS drain collection cell no 2 (H-B005) is 14.8 ft x 17 ft. This cell contains one vessel
with the following vessel/MTU data:

D DEq L T•T L OF Bottom Top
Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel

VessellMTU Diameter, ft Diameter, ft tangent, ft Height, ft Head Head

HOP-VSL-00904 12 12.36 7.75 no overflow Ellip Ellip

1 Vessel HOP-VSL-00904 Calculation
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shell volume, Vs = 1t/4D2LT_T
Vs= (1t/4) (l2i (7.75) = 877 if

vessel head volume for semi-ellipsoidal head
VIlD = 1tD3/24

VIlD= 1t(12)3/24 = 226 ft?

depth ofvessel head for semi-ellipsoidal head
d= 0.25 D
d = 0.25 (12) = 3.00 ft

total volume
VTOT=Vs+NVIlD

VTOT = 877 + 2(226) = 1329 ft3
VTOT = 1329 if (7.48 gal/if) = 9941 US gal

maximum operating volume
VMax = VTOT since there is no overflow nozzle, thus
VMax = 1329 ft3

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (1329) = 1462 if
VXMax = 1462 if (7.48 gal/if) = 10,936 US gal

vessel footprint or area
AEq = (1t/4)DEq2 = (7tl4)(12.36i = 120 ~

2 Room Area = WL = 14.8 ft (17 ft) = 252 ~

3 Room is in a C51R5 area therefore no fire water is required. Thus VFW = 0 ft3.

4 Another flood source is from the floor drain in cell H-0106 (west) that overflows 4653 US gal
(622 ft3) into this cell (section 5.9.1a).

5 The flood volume is the larger of the total volume, or 110 % of the maximum operating
volume of the largest vessel or other flooding source plus fire water. In addition, to account
for other auxiliary components (piping and equipment) in the room, a design allowance of
5 % is applied to the flood volume. Since VXMax is larger than VTOT for the HOP-VSL-00904
and the other flooding source:

VFL = 1.05 (VXMax+ VFW) = 1.05 (1462 + 0) = 1535 ft3
VFL= 1535 ft3 (7.48 gal/ft') = 11,482 US gal

6 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vesse1lMTU:

Ac = ARm = 252 ~

7 The liner height is calculated as follows:
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LH = flood volume/available flood area
LH=VFJAc
LH = 1535/252 = 6.09 ft

8 The minimum required liner height is the calculated liner height rounded up, or:

LHmin = 6.1 ft

5.2 Wet Process Cell- South (H-B014 South)

The area of the wet process cell (H·BO14 South) is 18 ft x 64 ft and contains four vessels with the
following vesse1lMTIJ data:

D DEq L
T

_T L OF, Bottom Top
Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel

VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

RLD-VSL-00007 13 13.12 15.5 14.35 F&D F&D

RLD-VSL-00008 13 13.12 9.75 8.60 Ellip Ellip

HCP-VSL-OOOOI" 13.5 14.12 15.83 14.35 F&D F&D

HCP-VSL-00002" 13.5 14.12 15.83 14.35 F&D F&D

* Note: HCP-VSL-OOOOI and HCP-VSL-00002 have been deleted from the design. However,
for purpose of this calculation, the vessels are left in as a bounding minimum liner height
dimension.

1 Vessel Calculations

a RLO-VSL-00007
shell volume, Vs = 7t/4 0 2 LT_T

Vs= (7t/4) (13i (15.5) = 2057 ff

vessel head volume for F&O head
VHD= 0.0847 0 3

VHD= 0.0847 (13i = 186 ff

depth ofvessel head for F&O head
d=0.1620
d = 0.162 (13) = 2.11 ft

total volume
VTOT=Vs+NVHD

VTOT = 2057 + 2 (186) = 2429 ft3

maximum operating volume
VMax =V HD+ 7tl4 0 2

(LoF), ff
VMax = 186 + (1t/4) (13i (14.35) =2091 ff

110 % ofmaximum operating volume
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VXMax = 1.1 VMax = 1.1 (2091) = 2300 ft3

vessel footprint or area
AEq =(7t/4)DEq2 = (7t/4)(13.12)2 = 135 ~

b RLD-VSL-00008
shell volume, Vs= 7t/4D2LT_T

Vs = (7tl4) (13f (9.75) = 1294 ft3

vessel head volume for semi-ellipsoidal head
VHD = 7tD3/24, ft3
VHD= 7t (13)3/24 = 288 ft3

depth ofvessel head for semi-ellipsoidal head
d=0.25 D
d = 0.25 (13) = 3.25 ft

total volume
VTOT=Vs+NVHD

VTOT = 1294 + 2 (288) = 1870 ft3

maximum operating volume
VMax = VHD + 7tl4D2 (Lop), tt3
VMax = 288 + (7t/4) (13f (8.60) = 1429 tt3

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (1429) = 1572 ft3

vessel footprint or area
AEq = (7t/4)DEq2 = (7tl4)13.122 = 135 ft2

c HCP-VSL-OOOOI or HCP-VSL-00002
shell volume, Vs = 7tl4D2LT_T

Vs = (7tl4) (13.5)2 (15.83) = 2266 ft3

vessel head volume for F&D head
VHD= 0.0847 D3

VHD= 0.0847 (13.5)3 = 208 ft3

depth ofvessel head for F&D head
d=0.162D
d = 0.162 (13.5) = 2.19 ft

total volume
VTOT=Vs+NVHD

VTOT = 2266 + 2 (208) = 2682 ft3
VTOT = 2682 ft3(7.48 gal/fr') = 20,061 US gal

maximum operating volume
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VMax = VHD + 7t/4 D2(LoF), fe
VMax = 208 + (7t/4) (13.5i (14.35) = 2262 fe

110 % of maximum operating volume
VXMax = 1.1 VMax = 1.1 (2262) = 2488 ft3

vessel footprint or area
AEq = (7t/4)0Eq2 = (7t/4)14.l22= 157 W

2 Room Area = WL = 18 ft (64 ft) = 1152 W

3 Room is in a C51R5 area therefore no fire water is required. Thus VFW = 0 ft3.

4 The flood volume is the larger of the total volume or 110 % of the maximum operating
volume of the largest vessel plus fire water. The largest vessel in this room is
HCP-VSL-OOOOI or HCP-VSL-00002. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. Since Vror is larger than VXMax and fire water was not added to the flood
volume:

VFL = 1.05 (Vror+VFW) = 1.05 (2682 + 0) = 2816 ft3
VFL= 2816 W(7.48 gal/ft3)= 21,064 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessel/MTU, or:

where AEqI for RLD-VSL-00007 footprint
AEq2 for RLD-VSL-00008 footprint
AEq3 for HCP-VSL-OOOOI footprint

Assuming HCP-VSL-00002 is the leaking vessel, thus

Ac = 1152 -135 - 135 -157 = 725 ~

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VFJAc
LH = 2816/725 = 3.88 ft

7 The minimum required liner height is the calculated liner height rounded up, or:

LHrnin = 3.9 ft
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5.3 Wet Process Cell- North (H-B014 North)

The area ofwet process cell (H-BOI4 North) is 18 ft x 17 ft and contains one vessel with the following
vessel/MTU data:

D DEq Lr-T LOF Overflow Bottom Top
Inside Max Equip Tangent to Nozzle Vessel Vessel

VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

RLD-VSL-OOOO2 3.5 3.56 4 3.33 F&D F&D

1 Vessel RLD-VSL-00002 Calculation

shell volume, Vs = 1t/4D2LT-T
Vs=(1t/4) (3.5i (4.0) = 38 if

vessel head volume for F&D head
VHD= 0.0847 D3

VHD= 0.0847 (3.5)3= 4 if

depth ofvessel head for F&D head
d=0.162D
d = 0.162 (3.5) = 0.57 ft

total volume
VTOT=Vs+NVHD

VTOT = 38 +2 (4) =46 ft3
VTOT = 46 if (7.48 gal/if) = 344 gal

maximum operating volume
VMax = VHD + 1t/4D2

(LoF), if
VMax = 4 + (1t/4) (3.5i (3.33) = 36 if

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (36) = 40 if

vessel footprint or area
AEq = (1tI4)DEq2 = (1tI4)(3.56i = 10~

2 Room Area = WL = 18 ft (17 ft) = 306 ~

3 Room is in a C5/R5 area therefore no fire water is required. Thus VFW = 0 ft3.

4 The flood volume is the larger of the total volume or 110 % of the maximum operating
volume of the largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. Since VTOT is larger than VXMax and fire water was not added to the flood
volume:

VFL = 1.05 (VTOT+ VFW ) = 1.05 (46 +0) = 48 ft3
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VFL = 48 ft3 (7.48 gal/ft') = 359 gal

5 The available flood area is equal to the room area minus the sum ofthe equipment footprint
excluding the leaking vessel/MTU, or:

Ac = ARm = 306 ff

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VFJAc
LH = 48/306 = 0.16 ft

7 The minimum required liner height is the calculated liner height rounded up, or:

LHmin = 0.2 ft

5.4 SBS Drain Collection Cell No 1 (H-B021)

The area of the SBS drain collection cell no 1 (H-B021) is 14.8 ft x 17 ft. This cell contains one vessel
with the following vessel/MTU data:

0 DEq LT_
T

L OF Bottom Top
Overflow

Inside Max Equip Tangent to
Nozzle

Vessel Vessel

VessellMTU
Diameter, ft Diameter, ft Tangent, ft

Height, ft
Head Head

HOP-VSL-00903 12 12.36 7.75 no overflow Ellip Ellip

1 Vessel HOP-VSL-00903 Calculation

shell volume, Vs = 7t/4D2 LT-T
Vs = (7t/4) (l2i (7.75) = 877 ft3

vessel head volume for semi-ellipsoidal head
VHD = 7t D3/24

VHD= 7t (12)3/24 = 226 ~

depth ofvessel head for semi-ellipsoidal head
d=0.25 D
d = 0.25 (12) = 3.00 ft

total volume
VTOT=Vs+NVHD
VTOT= 877 +2(226) = 1329 ft3
VTOT = 1329 ft3 (7.48 gal/ft') = 9941 US gal

maximum operating volume
VMax = VTOT since there is no overflow nozzle, thus
VMax = 1329 ~
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110 % of maximum operating volume
VXMax = 1.1 VMax = 1.1 (1329) = 1462 ft3
VXMax = 1462 ft3 (7.48 gal/ft') = 10,936 US gal

vessel footprint or area
AEq = (1t/4)DEq2 = (1t/4)(12.36i = 120 if

2 Room Area = WL = 14.8 ft (17 ft) = 252 if

3 Room is in a C51R5 area therefore no fire water is required. Thus VFW = 0 ft',

4 Another flood source is from floor drain in cell H-0117 (west) that overflows 4653 US gal
(622 ft3) into this cell (section 5.11.1a).

5 The flood volume is the larger of the total volume or 110 % of the maximum operating
volume ofthe largest vessel or other flood source plus fire water. In addition, to account for
other auxiliary components (piping and equipment) in the room, a design allowance of 5 % is
applied to the flood volume. Since VXMax is larger than VTOTfor the HOP-VSL-00903 and
the other flooding source:

VFL = 1.05 (VXMax+ VFW) = 1.05 (1462 + 0) = 1535~
VPL = 1535 ft3 (7.48 gal/~) = 11,482 US gal

6 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessel/MTU:

Ac = ARm = 252 if

7 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VpJAc
LH = 1535/252 = 6.09 ft

8 The minimum required liner height is the calculated liner height rounded up, or:

LHmin = 6.1 ft

5.5 Canister Decon Cave (B-B035)

The area of canister decon cave (H-B035) is 11 ft x 21.5 ft and contains three vessels with the following
vessel/MTU data:

L OF

D DEq L T•T Overflow Bottom
Inside Max Equip Tangent to Nozzle Vessel

VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Top Vessel Head

HDH-VSL-OOOO2 2.5 2.55 16.75 15.24 Ellip Flat
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L OF

D DEq L
T

_
T Overflow Bottom

Inside Max Equip Tangent to Nozzle Vessel
VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Top Vessel Head

HDH-YSL-OOOO4 2.5 2.55 16.75 15.24 Ellip Flat

HDH-YSL-00OO3 7 7.1 17.0 16.17 F&D F&D

1 Vessel Calculations

a HDH-VSL-00002 or HDH-VSL-00004
shell volume, Vs= n/4 D2LT-T

Vs= (n/4) (2.5i (16.75) = 82 fe

vessel head volume for semi-ellipsoidal head
VlID = nD3/24, ft3
VlID = n(2.5)3 /24 = 2 ft3

depth ofvessel head for semi-ellipsoidal head
d=0.25 D
d = 0.25 (2.5) = 0.63 ft

total volume
VTOT=Vs+NVIID

VTOT = 82+2= 84 ft3

maximum operating volume
VMax =VIID + 7tl4 D2 (LOF ) , W
VMax = 2 + (n/4)(2.5)2 (15.24) = 77 W

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (77) = 85 W

vessel footprint or area
AEqI = (7tl4) DEq2 = (n/4)(2.55)2 = 5~ for HDH-VSL-00002
AEq2 = (7tl4) DEq2 = (7tl4)(2.55i = 5 ~for HDH-VSL-00004

b HDH-VSL-00003
shell volume, Vs = n/4 D2LT_T

VS = n/4 (7i (17) = 654 ft3

vessel head volume for F&D head
VIID = 0.0847 D3

VIID = 0.0847 (7)3= 29 W

depth ofvessel head for F&D head
d=0.162D
d = 0.162 (7) = 1.13 ft
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total volume
VTOT=Vs+NVHD

VTOT = 654 + 2 (29) = 712 ft3
VTOT = 712 ft3 (7.48 gal/fr') = 5326 US gal

maximum operating volume
VMax = VIID + 7tl4D2(LOF)ft3

VMax = 29 + (7t/4)(7i (16.17) = 651 ft3

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (651) = 716 ft3
VTOT = 716 ft3 (7.48 gal/fr') = 5356 US gal

vessel footprint or area
AEq3 = (7t/4)DEq2 = (7tl4)(7.1)2 = 40 W

2 Room Area = WL = 11 ft (21.5 ft) = 237 W

3 Room is in a C5/RS area therefore no fire water is required. Thus VFW = 0 fr',

4 The flood volume is the larger of the total volume, or 110 % of the maximum operating
volume ofthe largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. The largest vessel in this room is HDH-VSL-00003. Since VXMax is greater
than VTOT:

VFL = 1.05 (VXMax+ VFW) = 1.05 (716 + 0) = 752 ft3
VFL = 752 ~ (7.48 gal/fr') = 5625 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessellMTU, or:

where AEqI for HDH-VSL-00002 footprint
AEq2 for HDH-VSL-00004 footprint

Ac = 237 - 5 - 5 = 227 W

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VpJAc
LH = 752/227 = 3.31 ft

7 The minimum required liner height is the calculated liner height rounded up, or:

LHmin = 3.4 ft
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5.6 Canister Rinse- Bogie Maintenance Room (H-B039A)

The canister rinse-bogie maintenance room (H-B039A) and canister rinse tunnel (H-B039B) are
interconnected and flood from one room into the other room. The canister rinse-bogie maintenance room
(H-B039A) is 23.3 ft x 34 ft and canister rinse tunnel (H-B039B) is 11.3 ft x 49.3 ft. The canister rinse
bogie maintenance room and the canister rinse tunnel are considered as one area and contain one vessel
with the following vessel/MTU data:

LOF

0 DEq Lr .r Overflow Bottom Top
Inside Max Equip Tangent to Nozzle Height, Vessel Vessel

VessellMTU Diameter, ft Diameter, ft Tangent, ft ft Head Head

HDH-VSL-OOOOI 5.83 5.92 17.0 no overflow Ellip Flat

I Vessel HDH-VSL-OOOOI Calculation

shell volume, Vs = 7tl4D2Lr_r
Vs = (1t/4) (5.83)2 (17.0) =454 ft3

vessel head volume for semi-ellipsoidal head
VlID = 1tD3/24, ff
VIID= 1t(5.83)3/24= 26 ff

depth ofvessel head for serni-ellipsoidal head
d=0.25 D
d = 0.25 (5.83) = 1.46 ft

total volume
Vror =Vs +NVHD

Vror = 454 + 26 = 480 ff
Vror = 480 ff (7.48 gal/fr') = 3590 US gal

maximum operating volume
with no overflow and flat top head, VMax is
VMax = v-:
VMax = 480 ff

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (480) = 528 ff
VXMax = 528 ft3 (7.48 gal/ft') = 3949 US gal

vessel footprint or area
AEq = (1t/4)DEq2 = (1t/4)(5.92i = 28 W

2 Room areas, where each room area (ARrol = WL

a Room H-B039A
ARmI = (23.3 ft) (34 ft) = 792 W
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bRoom H-B039B
ARm2 = (11.3 ft) (49.3 ft) = 557 ~

cRooms H-B039A and H-B039B
ARm = ARm! + ARm2 = 792 ~ + 557 ft2 = 1349 ~

3 An automatic fire protection system is provided in the canister rinse-bogie maintenance room
(H-B039A). The fire water volume is based on fire water flow density (worst case) of 0.2 US
gpm/ff for 1500 ff of fire area for 20 minutes. Thus, the fire water is:

VFW = (0.2 US gpm/fr') (ARm~) (20 min)
VFW = 4.0ARm= 4.0 (792) = 3168 US gal
VFW = 3168 gal / (7.48 gall ff) = 424 ff

4 The flood volume is the larger of the total volume or 110 % of the maximum operating
volume of the largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. Since VXMax is larger than VTOT:

VFL = 1.05 (VXMax+ VFW) = 1.05 (528 + 424) = 1000 ff
VFL = 1000 ff (7.48 gal/ft') = 7480 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessel/MTU. Since the canister rinse-bogie maintenance room
(H-B039A) and canister rinse tunnel (H-B039B) are interconnected and flood from one room
into the other room, the available flood area is the sum ofboth rooms:

A<; = ARm! + ARm2 = 792 ~ + 557 ~ = 1349 ~

6 The calculated secondary containment (protective coating) height is calculated as follows:

LH = flood volume/available flood area
LH=VpJA<;
LH = 1000/1349 = 0.74 ft

7 The minimum required protective coating height is the calculated height rounded up, or:

LHmin = 0.8 ft

5.7 Canister Rinse Tunnel (B-B039B)

The canister rinse tunnel (H-B039B) and the canister rinse-bogie maintenance room (H-B039A) are
interconnected and flood from one room into the other room. The canister rinse-bogie maintenance room
(H-B039A) is 23.3 ft x 34 ft and canister rinse tunnel (H-B039B) is 11.3 ft x 49.3 ft. The canister rinse
bogie maintenance room and the canister rinse tunnel are considered to be one area and contain one vessel
with the following vessel/MTU data:
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DEq
D Max Equip L

T
_
T L OF Bottom

Inside Diameter, Tangent to Overflow Nozzle Vessel Top Vessel
VesseVMTU Diameter, ft ft Tangent, ft Height, ft Head Head

HDH-VSL-OOOO I 5.83 5.92 17.0 no overflow Ellip Flat

1 Vessel HDH-VSL-OOOOI Calculation

shell volume, Vs = 1t/4 D2LT_T
VS = (1t/4) (5.83i (17.0) = 454 fe

vessel head volume for semi-ellipsoidal head
VlID = 1tD3/24, fe
VIID= 1t(5.83)3 /24 = 26 ft3

depth ofvessel head for semi-ellipsoidal head
d=0.25 D
d = 0.25. (5.83) = 1.46 ft

total volume
VTOT=Vs+NVIID

VTOT = 454 + 26 = 480 W
VTOT= 480 ft3 (7.48 gall ft3) = 3590 US gal

maximum operating volume
with no overflow and flat top head, VMax is
VMax = VTOT

VMax = 480 ft3

110 % ofmaximum operating volume

VXMax = 1.1 VMax = 1.1 (480) = 528 ft3
VXMax = 528ft3(7.48 gal/ft') = 3949 US gal

vessel footprint or area
AEq = (1t/4)DEq2 = (1tI4)(5.92)2 = 28 ~

2 Room area, where each room area (ARm> = WL

a Room H-B039A
ARm) = (23.3 ft) (34 ft) = 792 ft2

bRoom H-B039B
ARm2 = (11.3 ft) (49.3 ft) = 557 ~

cRooms H-B039A and H-B039B
ARm = ARm) + ARm2 = 792 ~ + 557 ~ = 1349 ~
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3 An automatic fire protection system is provided in canister rinse tunnel (H-B039B). The fire
water volume is based on fire water flow density (worst case) of 0.2 US gpm/ff for 1500 if
of fire area for 20 minutes. Thus, the fire water is:

VFW = (0.2 US gpm/fr') (ARm ff) (20 min)
VFW = 4.0ARm = 4.0 (557) = 2228 US gal
VFW = 2228 gall(7.48 gallfe) = 298 ft3

4 The flood volume is the larger of the total volume, or 110 % of the maximum operating
volume of the largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. Since VXMax is larger than VTOT:

VFL= 1.05 (VXMax + VFW) = 1.05 (528 + 298)
VFL= 867 ft3 for H-B039B
VFL= 867 ft3 (7.48 gal/It') = 6485 US gal

The canister rinse tunnel (H-B039B) and the canister rinse-bogie maintenance room
(H-B039A) are interconnected and flood from one room into the other room. Since the flood
volume for room H-B039A is larger than H-B039B, the flood volume for H-B039A is used in
calculating the liner height:

VFLfor H-B039A = VFL= 1000 ft3
VFL= 1000 ft3 (7.48 gal/fr') = 7480 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessel/MTU. Since the canister rinse-bogie maintenance room
(H-B039A) and the canister rinse tunnel (H-B039B) are interconnected and flooding
overflows from one room into the other room, the available flood area is the sum ofboth
rooms:

Ac = ARmI + ARm2 = 792 ff + 557 ff =1349 ff

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VFJAc
LH = 1000/1349 = 0.74 ft

7 The minimum required liner height is the calculated liner height rounded up, or:

LHmin =0.8 ft

5.8 Melter Cave No 2 - South (H-OI06 South)

The south area of the melter cave no 2 (H-OI06 South) is 14.75 ft x 30.5 ft - 3 ft x 6 ft - 1.67 ft x 7.5 ft.
This cell contains four vessels with the following vesse1lMTU data:
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D DEq L
T

_
T L OF Bottom Top

Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel
VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

HFP-DMST-00003 0.530 0.552 1.75 na flat flat

HFP-DMST-00004 0.530 0.552 1.75 na flat flat

HFP- VSL-00OO5 II 11.52 9.5 9.70 F&D F&D

HFP-VSL-00OO6 II 11.52 9.5 9.70 F&D F&D

1 Vessel Calculations

The HFP-DMST-00003 is directly flanged to HFP-VSL-00005, and HFP-DMST-00005 is
directly flanged to HFP-VSL-00006. These demisters are considered part of the connecting
vessel. Thus, the volumes from the demisters are added to their connecting vessel
(HFP-VSL-00005 or 00006) total tank volume:

a HFP-DMST-000030rHFP-VSL-00004
VTOT = Vs = 1t/4D2LT-T

demister volume = VDem= (1t/4) (0.530f (1.75) = 0.4 ft3

b HFP-VSL-00005 or HFP-VSL-00006
shell volume, Vs = 1t/4D2LT_T

VTOT = (1tI4) (llf (9.5) = 903 ft3

vessel head volume for F&D head
VIID= 0.0847 D3

VIID= 0.0847 (11)3= 113 W

depth ofvessel head for F&D head
d=0.162D
d = 0.162 (11) = 1.78 ft

c HFP-VSL-00005 with HFP-DMST-00003 or HFP-VSL-00006 with HFP-DMST-00004
total vessel volume for the HFP vessel with its demister is:

VTOT = [HFP - VSL volume] + [demister volume]
VTOT = [Vs+ N VIID] + [Vnem]
VTOT = [903 + 2(113)] + [(1t/4) (0.530f (1.75)]
VTOT = [1129] + [0.4]
VTOT = 1129 ft3 (with demister)
VTOT = 1129 ft3 (7.48 gal/ft') = 8445 US gal

maximum operating volume
VMax =VIID + 1tI4 D2

(LoF), W
VMax = 113 + (1t/4)(11)2 (9.7) = 1035 ft

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (1035) = 1138 ft3
VXMax = 1138 ft3 (7.48 gal/ft') = 8512 US gal

PageA-20



24590-HLW-PER-M-02-003, Rev 3
Flooding Volume for the HLW Facility

vessel footprint or area
AEq = (1t/4)DEq2 = (1t/4)(11.52i = 104~

2 Room Area = WL = 14.75 ft (30.5 ft) - 3 ft (6 ft) - 1.67 ft (7.5 ft) = 419 ~

3 Room is in a C51R5 area therefore no fire water is required. Thus VFW = 0 ft3.

4 The flood volume is the larger of the total volume, or 110 % of the maximum operating
volume of the largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. Since VXMax is larger than VTOT:

VFL= 1.05 (VXMax + VFW) = 1.05 (1138 + 0) = 1195 nJ
VFL= 1195 ft3 (7.48 gal/ft') = 8939 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessel/MTU. In addition, the demisters footprints are immaterial since
they are located above the HFP vessels:

Ac = ARm - AEqI

where AEqI for HFP-VSL-00005 footprint

Assuming HFP-VSL-00006 is the leaking vessel, thus
Ac = 419 -104 = 315 ~

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VFJAc
LH = 1195/315 = 3.79 ft

7 The minimum required liner height is the calculated liner height rounded up, or:

LHmin = 3.8 ft

5.9 Melter Cave No 2 - West (H-Ol06 West)

The west area of the melter cave no 2 (H-Q106 west) is 13.08 ft x 30.58 -8 ft x 1.5 ft. This cell contains
three MfUs with the following vessel/MTU data:

D DEq LT.T LOF Bottom Top
Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel

VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

HOP-SCB-QOOO2 10 10.36 5.75 4.5 F&D F&D

HOP-HEME-00002A 5.5 5.58 12.17 no overflow F&D F&D

HOP-HEME-00002B 5.5 5.58 12.17 no overflow F&D F&D
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1 MTU Calculations

a HOP-SCB-00002
sheIl volume, Vs = 1tI4 D2Lr_r

Vs = 1t/4 (lOi (5.75) = 452 fe
vessel head volume for F&D head

VHD= 0.0847 D3

VHD= 0.0847 (10)3 = 85 ft3

depth ofvessel head for F&D head
d=0.162D
d = 0.162 (10) = 1.62 ft

total volume
Vror=Vs+NVHD
Vror = 452 + 2 (85) = 622 ft3
Vror = 622 nJ (7.48 gal/ft') = 4653 US gal

maximum operating volume
VMax = VHD + 1tI4 D2

(LoF), ft3
VMax = 85 + 1t/4 (lOi (4.5) = 438 nJ

llO % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (438) = 482 ft3

vessel footprint or area
AEq = (1t/4)DEq2 = (1t/4)(10.36i = 84 ~

b HOP-HEME-00002A or HOP-HEME-00002B

sheIl volume, Vs = 1t/4 D2Lr.r
Vs = 1t/4 (5.5i (12.17) = 289 ft3

vessel head volume for F&D head
VHD= 0.0847 D3

VHD= 0.0847 (5.5)3 = 14 ft3

depth ofvessel head for F&D head
d=0.162D
d = 0.162 (5.5) = 0.89 ft

total volume
Vror=Vs+NVHD
Vror = 289 + 2 (14) = 317 nJ

maximum operating volume
VMax = VTOT since there is no overflow nozzle, thus
VMax=317ft

3
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110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (317) = 349 W

vessel footprint or area
AEq = (7t/4)DEq2 = (7t/4)(5.58i = 24 ft2

2 Room Area = WL = (13.08 ft) (30.58 ft) - (8 ft) (1.5 ft) = 388 ~

3 Room is in a C5/R5 area therefore no fire water is required. Thus VFW = 0 ft3.

4 Flood volume is the larger ofthe total volume or 110 % of the maximum operating volume of
the largest vessel plus fire water. The largest vessel/MTU in this room is HOP-SCB-OOOOI.
In addition, to account for other auxiliary components (piping and equipment) in the room, a
design allowance of 5 % is applied to the flood volume. Since VTOT is larger than VXMax and
fire water was not added to the flood volume:

VPL = 1.05 VTOT = 1.05 (622) = 653 ft3
VPL = 653 W(7.48 gal/ft') = 4884 US gal

5 Available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessel/MTU, or:

A<; = ARm - AEqI - AEq2

where AEqI for HOP-HEME-00002A footprint
AEq2 for HOP-HEME-00002B footprint

A<; = 388 - 24 - 24 = 340 ~

6 Liner height is calculated as follows:

LH = flood volume/available flood area
LH=VFL/A<;
LH = 653/340 = 1.92 ft

7 The minimum required liner height (LHmin) is the calculated liner height rounded up, or:

LHmin = 2.0 ft

5.10 Melter Cave No 1- South (H-0117 South)

The south area ofthe melter cave no 1 (H-0117 South) is 14.75 ft x 30.5 ft - 3 ft x 6 ft - 1.67 ft x 7.5 ft.
This cell contains four vessels with the following vessel/MTU data:
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L OF
D DEq

L
T

_
T Overflow Bottom Top

Inside Max Equip Tangent to Nozzle Vessel Vessel
VesseVMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

HFP-DMST-OOOOI 0.530 0.552 1.75 na flat flat

HFP-DMST-OOOO2 0.530 0.552 1.75 na flat flat

HFP-VSL-OOOOI II 11.52 9.5 9.70 F&D F&D

HFP-VSL-00OO2 11 11.52 9.5 9.70 F&D F&D

1 Vessel Calculations

The HFP-DMST-OOOOI is directly flanged to HFP-VSL-OOOOI and HFP-DMST-00002 is
directly flanged to HFP-VSL-00002. These demisters are considered part of the connecting
vessel. Thus, the volumes ofthe demisters are included to their connecting vessel
(HFP-VSL-OOOOI or 00002) total tank volume.

a HFP-DMST-OOOOlor00002
VTOT = Vs = 7t/4D2LT_T

VTOT = (7tl4) (0.530)2 (1.75) = 0.4 ft3

b HFP-VSL-OOOOI or HFP-VSL-00002
shell volume, Vs= 7tl4D2LT-T

Vs = (7t/4) (IIi (9.5) = 903 ~

vessel head volume for F&D head
VHD= 0.0847 D3

VHD= 0.0847 (11)3 = 113 ~

depth ofvessel head for F&D head
d=0.162D
d = 0.162 (11) = 1.78 ft

c HFP-VSL-OOOOI with HFP-DMST-OOOOI or HFP-VSL-00002 with
HFP-DMST-00002

total vessel volume for HFP vessel with its demister is:
VTOT = [HFP - VSL volume] + [demister volume]
VTOT = [Vs +N VlID] + [demister volume]
VTOT = [903 + 2(113)] + [(7tl4) (0.530)2 (1.75)]
VTOT =[1129] + [0.4]
VTOT = 1129 ~ (with demister)
VTOT = 1129 ft3 (7.48 gal/fr') = 8445 US gal

maximum operating volume
VMax = VIID + 7t/4D2 (Lop ), ft3

VMax = 113 + (7t/4)(11)2 (9.7) = 1035 ft3
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110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (1035) = 1138 f1?
VXMax = 1138 ft3 (7.48 gallft3)= 8512 US gal

vessel footprint or area
AEq = (1t/4)DEq2 = (1t/4)(11.52i = 104~

2 Room area = WL = 14.75 ft (30.5 ft) - 3 ft (6 ft) - 1.67 ft (7.5 ft) = 419 ~

3 Room is in a C5/R5 area therefore no fire water is required. Thus VFW = 0 ft3.

4 The flood volume is the larger ofthe total volume or 110 % of the maximum operating
volume of the largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design alIowance of 5 % is applied to the
flood volume. Since VXMax is larger than VTOT:

VPL = 1.05 (VXMax+ VFW) = 1.05 (1138 + 0) = 1195 ft3
VPL = 1195 ~ (7.48 gal/ft') = 8939 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessellMTU, or:

Ac = ARm - AEqt

where, AEqt for HFP-VSL-OOOOI footprint

Assuming HFP-VSL-00002 is the leaking vessel, thus
Ac=419-104=315~

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VpJAc
LH = 1195/315 = 3.79 ft

7 The minimum required liner height (LHmin) is the calculated liner height rounded up, or:

LHmin = 3.8 ft

5.11 Melter Cave No 1 - West (H-0117 West)

The west area of the melter cave no 1 (H-0117 West) is 13.08 ft x 30.58 -8 ft x 1.5 ft. This cell contains
three MTUs with the following vesse1lMTU data:

D DEq
L

T
_
T LOF Bottom Top

Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel
VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

HOP-SCB-OOOOI 10 10.36 5.75 4.5 F&D F&D
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D DE. L ToT L OF Bottom Top
Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel

VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

HOP-HEME-OooO1A 5.5 5.58 12.17 no overflow F&D F&D

HOP-HEME-OooOIB 5.5 5.58 12.17 no overflow F&D F&D

1 MTU Calculations

a HOP-SCB-OOOOI
shell volume, VSb= n/4 D2LT-T

VSb= 7tl4 (lOi (5.75) = 452 fe
vessel head volume for F&D head

VHD= 0.0847 D3

VHD= 0.0847 (10)3 = 85 fe

depth ofvessel head for F&D head
d=0.162 D
d = 0.162 (10) = 1.62 ft

total volume
VTOT=Vs+NVHD
VTOT = 452 + 2 (85) = 622 ft3
VTOT = 622 ~ (7.48 gal/ft3)= 4653 US gal

maximum operating volume
VMax = VHD + 7tl4 D2(Lop) ft3

VMax = 85 + n/4 (lOi (4.5) = 438 ~

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (438) = 482 ft3

vessel footprint or area
AEq = (7tl4)DEq2 = (7tl4)(10,36)2 = 84 ~

b HOP-HEME-OOOOIA or HOP-HEME-OOOOlB
shell volume, Vs= 7tl4 D2LT_T

Vs= 7tl4 (5.5)2 (12.17) = 289 ft3

vessel head volume for F&D head
VHD= 0.0847 D3

VHD= 0.0847 (5.5)3= 14 ~

depth ofvessel head for F&D head
d=0.162 D
d = 0.162 (5.5) = 0.89 ft
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total volume
VTOT=Vs+NVIID

VTOT = 289 + 2 (14) = 317 ft3

maximum operating volume
VMax = VTOT since there is no overflow nozzle, thus,
VMax=317ft

3

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (317) = 349 ft3

vessel footprint or area
AEq = (7t/4)DEq2 = (7t/4)(5.58i = 24 W

2 Room Area (ARnJ = WL = (13.08 ft) (30.58 ft) - (8 ft) (1.5 ft) = 388 W

3 Room is in a C5/R5 area therefore no fire water is required. Thus VFW = 0 ft3.

4 The flood volume is the larger of the total volume or 110 % of the maximum operating
volume of the largest vessel plus fire water. The largest vessel/MTU in this room is
HOP-SCB-OOOOL In addition, to account for other auxiliary components (piping and
equipment) in the room, a design allowance of 5 % is applied to the flood volume. Since
VTOT is larger than VXMax and fire water was not added to the flood volume:

VFL= 1.05 VTOT = 1.05 (622) = 653 ft3
VFL= 653 ft3 (7.48 gal/ft') = 4884 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessel/MTU, or:

where AEqI for HOP-HEME-OOOOIA footprint
AEq2 for HOP-HEME-OOOOlB footprint

Ac = 388 - 24- 24= 340 W

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VFJAc
LH = 653/340 = 1.92 ft

7 The minimum required liner height is the calculated liner height rounded up to the next
half-foot, or:

LHmin =2.0 ft
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5.12 Melter 2 Equipment Decontamination Pit (H-0304A)

The melter 2 tank area (H-0304A) is 9.5 ft x 20 ft and contains one vessel with the following vessel/MTU
data:

D DEq L
T

_
T L OF Bottom Top

Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel
VesseVMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

HSH-TK-OOOO2 6 6.1 18.17 na cone flat

1 Vessel HSH-TK-00002 Calculation

shell volume, Vs = 1t/4D2LT_T
Vs= (1tI4)(6i (18.17)= 514ft3

vessel head volume for right circular cone head
VHD = 0.0757 (D\ ft3
VHD = 0.0757 (63)

VHD = 16W

total volume
VTOT=Vs+NVHD

VTOT = 514 + 16 = 530 W
VTOT = 530 W (7.48 gal/ft') = 3964 US gal

maximum operating volume
with no overflow and flat top head, VMax is:
VMax = VTOT
VMax = 530W

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (530) = 583 ft3
VXMax = 583 ft3 (7.48 gal/fr') = 4361 US gal

vessel footprint or area
AEq = (1tI4)DEq2 = (1tI4)(6.1i = 29 W

2 Room Area = WL
ARm! = (9.5 ft) (20 ft) = 190 W

3 Room is in a C51R5 area therefore no fire water is required. Thus VFW = 0 W.

4 The flood volume is the larger of the total volume or 110 % of the maximum operating
volume of the largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. Since VXMax is larger than VTOT:

VFL = 1.05 (VXMax+ VFW) = 1.05 (583) = 612 ft3
VFL = 612 W (7.48 gal/ft') = 4578 US gal
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5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessel/MTU:

Ac= 190 if

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VFJAc
LH = 612/190 = 3.22 ft

7 The minimum required liner height is the calculated liner height rounded up, or:

LHmin = 3.3 ft

5.13 Melter 1 Equipment Decontamination Pit (H-0310A)

The melter 1 tank area (H-0310A) is 9.5 ft x 20 ft and contains one vessel with the following vessellMTU
data:

D DEq LT•T L OF Bottom Top
Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel

VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

HSH-TK-OOOOI 6 6.1 18.17 na cone flat

1 Vessel HSH-TK.-OOOOI Calculation

shell volume, Vs= 7tl4D2 LT_T
Vs = (1t/4) (6i (18.17) = 514 ft3

vessel head volume for right circular cone head
VIlD = 0.0757 (D\ W
VIlD = 0.0757 (63

)

VIlD=16W

total volume
VTOT=Vs+NVIlD

VTOT = 514 + 16 = 530 ft3
VTOT = 530 W (7.48 gal/fr') = 3964 US gal

maximum operating volume
with no overflow and flat top head, VMax is:
VMax =VTOT
VMax = 530W

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (530) = 583 W
VXMax = 583 ft3 (7.48 gal/ft') = 4361 US gal
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vessel footprint or area
AEq = (7tl4)0Eq2 = (1t/4)(6.1)2= 29 ff

2 Room area = WL
ARmI = (9.5 ft) (20 ft) = 190 ff

3 Room is in a C51R5 area therefore no fire water is required. Thus VFW = 0 ft3.

4 The flood volume is the larger of the total volume or 110 % of the maximum operating
volume of the largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. Since VXMax is larger than VTOT:

VFL = 1.05 (VXMax + Viow) = 1.05 (583 + 0) = sizn'
VFL = 612 fe (7.48 gal/ft') = 4578 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessellMTU:

Ac = 190 ff

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VwAc
LH = 612/190 = 3.22 ft

7 The minimum required liner height is the calculated liner height rounded up, or:

LHmin = 3.3 ft

5.14 Active Services Cell Melter No 2 (H-0302)

The area of the active services cell melter no 2 is 20 ft x 93 ft. This cell contains one MTU with the
following vessellMTU data:

0 DEq Lr.T L OF Bottom Top
Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel

VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

HOP-WESP-OOOO2 7 7.1 21.87 none F&D Flat

1 HOP-WESP-00002 Calculation

shell volume, Vs = 7tl4D2LT-T

Vs = (1t/4) (7)2 (21.87) = 842 ~

vessel head volume for F&D head
VIID = 0.0847 D3

VIID = 0.0847 (7)3 = 29 ~
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depth ofvessel head for F&D head
d = 0.162 D
d = 0.162 (7) = 1.13 ft

total volume
VTOT =Vs+NVIID

VTOT = 842 +1(29) = 871 tr
VTOT = 871 ft3 (7.48 gaVft3)= 6515 US gal

maximum operating volume
Since the vessel has no overflow, thus assumed:
VMax = VTOT, ft3
VMax = 871 ft3

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (871) = 958 ft3
VXMax = 958 tr (7.48 gal/ft') = 7166 US gal

vessel footprint or area
AEq = (7tl4)DEq2 = (7tl4)(7.1i = 40 tt2

2 Room area = WL = 20 ft (93 ft) = 1860 tt2

3 Room is in a C5/R5 area therefore no fire water is required. Thus VFW = 0 ft'.

4 The flood volume is the larger of the total volume or 110 % of the maximum operating
volume of the largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. Since VXMax is larger than VTOT:

VFL = 1.05 (VXMax + VFW) = 1.05 (958 + 0) = 1006 ft3
VFL= 1006 ft3 (7.48 gal/ft') = 7525 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessel/MTU, or:

Ac = ARm - AEqI = ARm
where, AEqI = 0

6 The liner height is calculated as follows:

LH = flood volume/available flood area
LH=VFJAc
LH = 1006/1860 = 0.54 ft
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7 The minimum required liner height is the calculated liner height rounded up, or:

LHmin =0.6 ft

5.15 Active Services Cell Melter No 1 (H-0308)

The area of the active services cell meIter no I is 20 ft x 93 ft. This cell contains one MTU with the
following vessel/MTU data:

D DEq L
T

_
T L OF Bottom Top

Inside Max Equip Tangent to Overflow Nozzle Vessel Vessel
VessellMTU Diameter, ft Diameter, ft Tangent, ft Height, ft Head Head

HOP-WESP-OOOOI 7 7.1 21.87 none F&D Flat

1 HOP-WESP-OOOOI Calculation

shell volume, Vs = 7tl4 D2LT_r
v, = (x/4) (7)2 (21.87) = 842 ft3

vessel head volume for F&D head
VHD= 0.0847 D3

VHD= 0.0847 (7)3 = 29 nJ

depth of vessel head for F&D head
d=O.l62D
d = 0.162 (7) = 1.13 ft

total volume
VTOT =VS+NVHD

VTOT = 842 +1(29) = 871 nJ
VTOT = 871 nJ (7.48 gal/fr') = 6515 US gal

maximum operating volume
Since the vessel has no overflow:
VMax = VTOT, ft3
VMax = 871 nJ

110 % ofmaximum operating volume
VXMax = 1.1 VMax = 1.1 (871) = 958 ft3
VXMax =958 ft3 (7.48 gal/ft') =7166 US gal

vessel footprint or area
AEq = (7tl4)DEq2 = (7tl4)(7.1)2 = 40 ~

2 Room area = WL = 20 ft (93 ft) = 1860 ~

3 Room is in a C51R5 area therefore no fire water is required. Thus VFW = 0 ft3.
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4 The flood volume is the larger of the total volume or 110 % of the maximum operating
volume of the largest vessel plus fire water. In addition, to account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume. Since VXMax is larger than VTOT:

VFL= 1.05 (VXMax + VFW) = 1.05 (958 + 0) = 1006 ftl

VFL= 1006 ftl (7.48 gal/fr') = 7525 US gal

5 The available flood area is equal to the room area minus the sum of the equipment footprint
excluding the leaking vessellMTU, or:

where AEqI = 0

Ac= 1860 ff

6 The liner height is calculated as follows:

LH =flood volume/available flood area
LH=VFJAc
LH = 1006/1860 =0.54 ft

7 The minimum required liner height is the calculated liner height rounded up, or:

LHmin =0.6 ft

6 Summary

11htlll. dr hei h .fthThe summary 0 e mmrmum require mer elj1;J t IS as 0 ows or eac I process ce .

Vessel Available MInimum
Inside Vessel Flood Room Size Flood Required
Diameter, T-T Volume WftxLft Area [aI, Liner

Room VessellMTU ft leoetb. ft ft' (eal) (Area fr) fr Helsht, ft

H-B005 HOp·VSL-00904 12 7.75 1535 14.8 x 17 252 6.1

(11,482) (252 )

H-BOI4 RLD-VSL-00007 13 15.5 2816 18ftx64 725 3.9
South RLD-YSL-00008 13 9.75 (21,064) (1152)

HCP-YSL-OOOOI 13.5 15.83

HCP-YSL-OOOO2 13.5 15.83

H-BOI4 RLD-VSL-00002 3.5 4 48 18 x 17 306 0.2
North (359) (306)

H-B021 HOP-YSL-00903 12 7.75 1535 14.8 x 17 252 6.1

(11,482) (252 )

H-B035 HDH-YSL-OOOO2 2.5 16.75 752 11 x 21.5 227 3.4

HDH-YSL-OOOO4 2.5 16.75 (5625) (237 )
HDH-YSL-00OO3 7 17.0
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Vessel Available Minimum
Inside Vessel Flood Room Size Flood Required
Diameter, T-T Volume WftxLft Area [a), Liner

Room VessellMTU ft lensth, ft ff (ea)) (Area fi) fi Heieht, ft

H-B039A HDH-VSL-OOOOI 5.83 15.6 956 23.3 x 34+ 1349 0.8

(7151) 11.3 x 49.3

(1349)

H-B039B HDH-VSL-OOOOI 5.83 15.6 956 23.3 x 34+ 1349 0.8

(7151) 11.3 x 49.3

(1349)

H-OI06 HFP-VSL-00OO5 II 9.5 1195 14.75 x 30.5 - 315 3.8
South wi HFP-DMST-00003

HFP-VSL-00OO6 II 9.5 (8939) 3 x 6-
w/HFP-DMST-00004 1.67x 7.5

(419)

H-OI06 HOP-SCB-DOO02 10 5.75 653 13.08 x 30.58 - 340 2.0
West HOP-HEME-00002A 5.5 12.17 (4884) 8 x 1.5

HOP-HEME-00002B 5.5 12.17 (88)

H-OI06 HMP-MLTR-00002 Liner height is not calculated. The liner is provided to facilitatethe 0.5
Central containmentof potential spills fromjumpers and piping.

H-0117 HFP-VSL-OOOOI II 9.5 1195 14.75 x 30.5 - 315 3.8
South wi HFP-DMST-OOOOI (8939) 3 x 6-

HFP-VSL-00OO2 II 9.5
1.67x 7.5

wi HFP-DMST-00002
(419)

H-0117 HOP-SCB-OOOOI 10 5.75 653 13.08 x 30.58 - 340 2.0
West HOP-HEME-OOOOIA 5.5 12.17 (4884) 8 x 1.5

HOP-HEME-OOOOIB 5.5 12.17 (388)

H-0117 HMP-MLTR-OOOOI Liner height is not calculated. The liner is provided to facilitate the 0.5
Central containmentof potential spills fromjumpers and piping.

H-304A HSH-TK-00002 6 18.17 612 9.5 x 20 190 3.3 I(4578) (190)

H-310A HSH-TK-OOOOI 6 18.17 612 9.5 x 20 190 3.3 I(4578) (190)

H-0302 HOP-WESP-OOOO2 7 21.87 1006 20 x 93 1860 0.6

(7525) (860)

H-0308 HOP-WESP-OOOOI 7 21.87 1006 20x93 1860 0.6

(7525) (1860)

[a) Available flood area is equal to the room area minus the sum of the equipmentfootprint excludingthe leakingvessel/MTU.
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  Waste Treatment and Immobilization Plant 

 
 

Attachment 51 – Appendix 10.9 
High Level Waste Building 

Material Selection Documentation 
 

 
Where information regarding treatment, management, and disposal of the radioactive 
source, byproduct material, and/or special nuclear components of mixed waste (as 
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this 
permit, it is not incorporated for the purpose of regulating the radiation hazards of such 
components under the authority of this permit and chapter 70.105 RCW.  In the event of 
any conflict between Permit Condition III.10.A. and any statement relating to the 
regulation of source, special nuclear, and byproduct material contained in portions of the 
permit application that are incorporated into this permit, Permit Condition III.10.A. will 
prevail. 

 

Additional appendices will be added to this appendix as new information is incorporated 
into this permit.   
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Modification to Revision 8 

Expiration Date: September 27, 2004 
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Drawings and Documents 
Attachment 51 – Appendix 10.9 

High Level Waste Building 
Material Selection Documentation 

The following drawings have been incorporated into Appendix 10.9 and can be viewed at the Ecology 
Richland Office.  See Appendix 7.9 for material selection documentation common to the Pretreatment, 
LAW, HLW, and Laboratory buildings.  New drawings are in bold lettering. 

Drawing/Document Description 
24590-HLW-N1D-HDH-P0003, Rev 1 Material Selection Data Sheet for HDH-VSL-00002/4 
24590-HLW-N1D-HDH-P0005, Rev 1 Material Selection Data Sheet for HDH-VSL-00003  
24590-HLW-N1D-HDH-P0007, Rev 1 Material Selection Data Sheet for HDH-VSL-00001  
24590-HLW-N1D-HMP-P0001, Rev 0 Material Selection Data Sheet for HLW HMP-MLTR-00001 & 2 
24590-HLW-N1D-HOP-P0001, Rev 0 Material Data Sheet for HOP-HX-00002/4 
24590-HLW-N1D-HOP-P0002, Rev 0 Selection Data Sheet for HOP-WESP-00001/2 
24590-HLW-N1D-HOP-P0003, Rev 0 Material Selection Data Sheet for HOP-ADBR-00001A/1B/2A/2B 
24590-HLW-N1D-HOP-P0004, Rev 1 Material Selection Data Sheet for HOP-SCO-00001/4 
24590-HLW-N1D-HOP-P0005, Rev 1 Material Selection Data Sheet for HOP-SCR-00001/2 
24590-HLW-N1D-HOP-P0006, Rev 1  Material Selection Data Sheet for HOP-ABS-00002/3 
24590-HLW-N1D-HOP-P0007, Rev 0 Material Data Sheet for HOP-HX-00002/4 
24590-HLW-N1D-HOP-P0009, Rev 2  Material Selection Data Sheet for HOP-VSL-00903/4 
24590-HLW-N1D-HOP-P0010, Rev 0 Material Selection Data Sheet for HOP-SCB-00001/2 
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HDH-VSL-00002 & HDH-VSL-00004 (HLW)
Canister Decon Vessels
• Design Temperature (OF) (max/min): 225/40
• Design Pressure (psig) (intemal/externa\): 15/atTn
• Location: out cell
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Operating conditions are as stated on attached sheets 6 and 7

Operating Modes Considered:
• The tank is filled with the acidic decontamination solution at normal operating temperature.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNS No.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) \.00 X
316L (S31603) 1.18 X
6% Mo (N083671N08926) 7.64 X
Alloy 22 (N06022) I\.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: UNS R50400

Recommended Corrosion Allowance: 0.040 inch (includes 0.024 inch corrosion
allowance and 0.004 inch erosion allowance)

Process & Operations Limitations:
None identified

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Corrosion Considerations:

Canister decontamination vessels hold the filled canister and the eerie nitrate solution during decontamination.

Heating and cooling coils are used to maintain the decontamination solution at 149 "F, After the
decontamination solution is drained from the vessel, spray rings rinse the canister with nitric aid and
demineralized water.

a General Corrosion
Corrosion rates of304 stainless steel in Ce-IV/nitric acid solutions depend on temperature, nitric acid concentration, and
cerium concentration, but are typically about 350 mpy. Thus, the neat solution is good for decontamination of stainless steel
but cannot be stored in stainless steel containers.

There are no published data on the dissolution rate ofTi-2 by Ce(N03)/HN03 solutions. However, Craig (1989) states that
Ti is very resistant to nitric acid except that in the 20-70% concentration range (maximum at 45%), the corrosion rate is
relatively high. The use ofabout 12% acid minimizes this. Corrosion is inhibited by Ti+4,Cr+6

, and Fe+3 ions as well as by
other oxidizing ions. Ce+4 is not mentioned. However, it is expected to behave similarly.

Zirconium, according to Craig (1989), can crack in concentrated nitric acid, such as might be present in condensed vapors.
Consequently, it is not more appealing than Ti.

West Valley Nuclear Services has not examined their Ti-2 vessel for corrosion. However, they do not believe it has been a
problem. The reason Ti was selected was that it was recommended by Battelle-Northwest (PNNL). PNNL recommended it
because electrodes used in several earlier studies were Ti and had not visibly degraded.

Conclusion:
Ti appears to be an acceptable alloy although there are no published data, or known unpublished data, on the topic. Based
on an examination of the chemical and electrochemical behaviors of Ti alloys and Ce+4 solutions, no problem appears to
exist.

b Pitting Corrosion
No data are available. Ti is resistant to pitting in chloride solutions although the effects of a highly oxidizing medium, such
as Ce+4, with chloride are unknown. However, in this system, there should be no chloride except for that brought over with
any mCs contamination. According to Meigs (2000), this should amount only to 0.13 Ci of mCs, equivalent to about 1.5
mg of Cs and therefore 0.4 mg of chloride. With approximately 800 L of solution, the chloride is expected to be about 0.5
ppb.

Pitting ofthe canister is not expected to be a concern because of the low chloride concentration, the high nitrate
concentration, and the high general corrosion rate.

Conclusion:
Pitting of the canister is not considered a problem as long as the 304L meets specifications. Pitting of the Decontamination
Vessel is not a concern.

c End Grain Corrosion
No published data, but not expected to be a concern.

Conclusion:
Not likely in this system.

d Stress Corrosion Cracking
Cracking of the canister is not a concern at the stated conditions because there is too much nitrate, too little chloride, and the
uniform corrosion rate is too high. Work by Mackey (2000) showed post-decontamination cracking of the canister is not a
concern.

No reports of cracking of Ti in this environment are known.

Conclusion:
Ti-2 is acceptable.

HDH-VSL-00002 & HDH-VSL-00004: Sheet:2 of?
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e Crevice Corrosion
See Pitting.

Conclusion:
See Pitting.

f Corrosion at Welds
West Valley reports no problems. Proper welding techniques will be required (H2, 0" or N2 shall not be present in the
welding cover gas).

Conclusion:
Weld corrosion is not considered a problem.

g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth.

Conclusion:
MIC is not considered a problem.

b Fatigue/Corrosion Fatigue
Corrosion fatigue is not expected to be a problem except possibly in the coils and their entry point into the vessel- these
lines will be used alternately for heating and cooling the acid and will undergo severe stresses. Design and material will
accommodate this.

Conclusions
Proper design and material choice mitigates this concern.

i Vapor Phase Corrosion
West Valley has encountered no problems.

Conclusion:
Not expected to be a concern.

j Erosion
Velocities are expected to be low. Erosion allowance of 0.004 inch for components with low solids content « 2 wt%) at
low velocities is based on 24590-WTP-RPT-M-04-0008.

Conclusion:
Not expected to be a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
The canister is expected to be anodic relative to the vessel. The canister is purposely being corroded and so this state is
acceptable. It is unknown whether hydrogen will be generated at the Ti surface. Because of the strong oxidizing nature of
the solution, hydrogen, if present, is not expected to survive long enough to diffuse into the Ti.

Conclusion:
The hydrogen generation rate at the Ti-2 surface is not expected to be a concern.

HDH-VSL-00002 & HDH-VSL-00004: Sheet3 of7
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n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Addition of Nitric Acid
Vessels normally contain nitric acid and operate at a low pH.

Conclusion:
Not applicable.

HDH-YSL-00002 & HDH-YSL-00004: Sheel:4 of?
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24590-WTP-RPT-PR-04-000l, Rev. B
WTP Process Corrosion Data

PROCESS CORROSION DATA SHEET

Component(s) (NameJID iI)

facility HLW

111 Black Cell? .:.;N:;:,o__

Canister decon vessel (HDH·VSL-00002, HDH-VSL..()()()()4)

Chemicals UnIt' ContractMaximum Non-Routine Notes
Leach Noleach Leach NO leach

Aluminum all 1.15E-OO '.92E'()3

Chloride all
Fluoride all

'I'on all 7.39E'()1 7.37E'()1

Nitrate all 2.42E+02 2.42E+02

/llltrlte all

F'hosllhate all

Sulfate all

Mercury gil

Carbonate all
Undissolved solids WI'll, 5.45E'()2 5.45E-ll2

Other(Pb\ all 2.23E-ll4 1.1l9E-ll4

eltherlCerlum) all 6.81E+Ol S.81E+Ol

pH NlA Note 3

T'emPerature "F Note 2

LJst of OrganicSpecies:

References
_ DosCliDlilln; 24590-HLW-3YO-HDH-<lOOOl Rev0
M... BalanceDocument: 24590-WTP·M4C-Vl1T-Q0005 ~v ..
N""",, h10Ut SIteom /I: t-IDHOI HO~ HDHO.'l. NAR21.....
OffNQrlr<Il'",,", SIroAm '1&.11 0VfIb In;rn OIher_t
PoliO; 2469O-HLW-I.16-HDH.oooo1 Rev1
PFD:245llO-HLW-M5-Vl7T-oooo& Rev4

"clri:al fl8lx>'ls:

Notes:
1. Conoor1lralionIIoso IIlan 1. 10'"gn do rotneed 10be IllpllflvcI; 1stvalues totwo.~ cillIs max.
2. Tm 40 'F. Tnam 149'F, Tmax 225'F (24.59Q.HlW-MVD-HIJt+.OiII. Rev1)
3.~.Iy pH0 to 0.0 (2<1OOO-HLW-M4C-HDfi.4XlOO1. Rev A)

Assumptions
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24590-WTP-RPT-PR-04-000l, Rev. B
WTP Process Corrosion Data

5.2.4 Canister Decontamination Vessel (HDH-VSL-00002,HDH~VSL-00004)

Routine Operations

The canister decontamination vessel is used to hold the filled canister and eerie nitrate solution during the
decontamination process. High-pressure steam at 343 OF is supplied to raise the solution temperature
from 68 OF to 149 OF and is held at 149 OF for 6 hours during the decontamination process. Heating and
cooling coils maintain the temperature of the liquid at 149 OF. The nitric acid solution is drained from the
vessel. Spray rings will rinse thecanister with nitric acid and demineralized water. The canister is then
removed from the vessel.

Non-Routine Operations that Could Affect Corrosion/Erosion

None identified.

HDH-VSL-00002 & HDH-VSL-00004; Sheet.? of?
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HDH-VSL-00003 (HLW)
Waste Neutralization Vessel
• Design Temperature (OF) (max/min): 237/16
• Design Pressure (psig) (max/min): 15/FV
• Location: out cell
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Operating conditions are as stated on sheets 5 and 6

Operating Modes Considered:
• The vessel is filled with the acidic decontamination solution at normal operating temperature.
• The vessel reaches a maximum operating temperature of 212°F.
• Off-normal conditions assume that raw eerie nitrate is accidentally sent to HDH

VSL-00002 and recovery involves transferring the Ce(N03)4 into HDH-VSL-00003
for neutralization.

Materials Considered:

Material Relative Acceptable U"acceptable
rUNS No.) Cost l\'laterial Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L(S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Recommended Material: 304 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.04 inch (includes 0.024 inch corrosion
allowance and 0.016 inch erosion allowance)

Process & Operations Limitations:
• H20Z must be present prior to or be introducedconcurrentlywith the decontamination waste from HDH-VSL-00002.

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only. This bound document contains a total of 6 sheets.
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Corrosion Considerations:

This vessel is a holding point for the neutralization ofthe spent decontamination solution, steam condensate,
nitric acid and demineralized water rinses from the canister decontamination vessel as well as rinse water from
HDH-VSL-OOOOI prior to transfer to the PT facility.

a General Corrosion
During normal operation, the cerium IV will mostly be consumed in the canister decon vessel and what is not will be rapidly
destroyed by the peroxide in the neutralization vessel. Under these circumstances, 304L would be a suitable vessel material.
Corrosion rates of304 stainless steel in Ce-IV/nitric acid solutions depend on temperature, nitric acid concentration, and
cerium concentration, but are typically about 350 mpy. Thus, the solution containing Ce+4 is good for decontamination of
stainless steel and therefore cannot be stored in stainless steel containers. If it were assumed that I% of the Ce+4 remains
when the solution reaches HDH-VSL-00003 and it is present for 40 years corroding stainless steel, then a stainless vessel
would suffer about a 3 mpy corrosion rate or about 120 mil. However, because the Ce IV is diluted in the 304L vessel and
rapidly neutralized, little corrosion is expected.

It is estimated that if an unused, undiluted batch ofCe IV is put into the 304L vessel and not neutralized twice a year, very
little vessel corrosion would occur. According to Bray (1988, 1992), the amount of Ce+4 in a given batch is sufficient to
remove less than 10 urn of stainless steel. If this occurs twice a year for 40 years, then about 800 urn (32 mil) would be
consumed. This is less than the recommended corrosion allowance of40 mils. Therefore, 304L is satisfactory.

According to Davis (1987), acid peroxide solutions corrode Ti-2 at rates of up to 30 mpy. Leaks of acid peroxide into a Ti-2
vessel would be deleterious.

Conclusion:
Based on relative corrosion rates and the worse case operating conditions, 304L or 316L can be used.

b Pitting Corrosion
In this system, there should be no chloride except for that brought over with any 137Cs contamination. This should amount
only to 0.13 Ci of 137CS, equivalent to about 1.5 mg of Cs and therefore 0.4 mg of chloride. With approximately 800 L of
solution, the chloride is expected to be about 0.5 ppb.

Pitting of304L is not expected to be a concern because of the low chloride concentration and the high nitrate concentration.

Conclusion:
Pitting of 304L is not considered a problem with the proposed solution.

c End Grain Corrosion
No published data, but not expected to be a concern. 304L stainless steel is acceptable for the vessel and no attack is
expected.

Conclusion:
Not likely in this system.

d Stress Corrosion Cracking
Cracking is not a concern at the stated conditions; there is too much nitrate and too little chloride. It has been shown that
post-decontamination cracking of the canister is not a concern and this vessel sees similar conditions. Therefore, 304L is
suitable.

Conclusion:
304L is acceptable.

e Crevice Corrosion
See Pitting.

Conclusion:
See Pitting

f Corrosion at Welds
None anticipated.

Conclusion:
Weld corrosion is not considered a problem.

HDH-VSL-00003: Sheet:2 of6
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g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth.

Conclusion:
MIC is not considered a problem.

It Fatigue/Corrosion Fatigue
Corrosion fatigue is not expected to be a problem.

Conclusions
Not a problem.

i Vapor Phase Corrosion
Not expected to be a problem.

Conclusion:
Not expected to be a problem.

j Erosion
Velocities within the vessel are expected to be small. A general erosion allowance of 0.01 6 inch is adequate for components with solids
content less than 27.3 wt%.

Conclusion:
Not expected 1:0 be a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
Not a problem.

Conclusion:
Not a problem.

n Cavitation
None expected.

Conclusion:
Not a concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Addition of Nitric Acid
Vesse! receives nitric acid during normal operations.

Conclusion:
Not applicable

HDH-VSL-00003: Sheet:3 0[6
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (Name/lD #:1 Waste neutralization vessel (HDH-VSL-00003)

Facility

In Black Cell?

HLW

No

Unit1
-

Chemicals Contract Maximum Non-Routine (Note 5) Notes
Leach No leach Leach No Leach

Aluminum gIl 1.12E-03 1.87E-03 1.15E-03 1.92E-03

Chloride gIl

Fluoride gIl

Iron gIl 7.18E-01 7.16E-01 7.39E-01 7.37E-01

Nitrate gil 7.64E+01 7.64E+01 2.42E+02 2.42E+02

Nitrite gIl

Phosphate! gIl

Sulfate gIl

Mercurv gIl

Carbonate gIl

Undissolved solids wt% 0.70% 0.70% 5.45% 5.45%

Other(H202) gIl 3.14E+02 3.14E+02 2.23E-04 1.69E-04 Note 2

Other(Cerium) gIl 6.22E+00 6.22E+00 6.81 E+01 6.81 E+01 Note 3

pH N/A

Temperature OF Note 4

Note 5

List of Organic Species:

Notes:
1. Concentrations lessthan 1x 10-4 gil do not needto be reported; list valuesto two significant digitsmax.
2. 30 wt% hydrogen peroxide is addedas a reagent to deactivate cerium nitrate.
3. HDH-VSl-Q0002/4 overflowto thisvesselandcontain cerium nitrate, nitricacid.
;4. Tmin59 'F (BOD), Tnorm113 OF.
5. HDH-VSl-00002 and HDH-\lSl-00004 overflow to thisvessel.

Assumptions
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5.2.5 Waste Neutralization Vessel (HDH~VSL-00003)

Routine Operations

The waste neutralization vessel (HDH-YSl.-00003) is used as a holding point for the neutralization of the
spent decontamination solution from the canister decontamination vessel, steam condensate, nitric acid

and demineralized water rinses from the canister decontamination vessel, steam jet dilution, and wash
water from the rinse tunnel canister rinse vessel (HDH-YSL-OOOOI) prior to transfer to the PI' facility.
The waste neutralization vessel is equipped with service piping for demineralized water and process air,
ventilation, level, temperature, and pressure transmitters, three steam ejectors (dual ejectors to the RLD
Y8L-00007 and one to completely empty the waste neutralization vessel to the plant wash and drains
vessel (RLD-VSL-00008), an overflow line, nozzles for the canister decontamination vessel's overflow
and steam condensate, effluents from the canister decontamination vessels (HDH-VSL-00002/4) and rinse
tunnel canister rinse vessel (HDH-YSL·OOOOI), hydrogen peroxide and NaOH addition.

Non-Routine Operations that Could Affect CorrosionlErosion

• HDH-YSL-00002 overflows to this vessel.

• HDH -V8L-00004 overflows to this vessel.

HDH-VSL-00003: Sheet:6 of6
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HDH-VSL-OOOOl (HLW)
Rinse Tunnel Canister Rinse Vessel
• Design Temperature (OF) (max/min): 212/50
• Design Pressure (psig) (internal/external): 10/atm
• Location: out cell

18SUEDBY
RPP·WfPPDC

\\\ \\1111\1 \\\\ 1II11II \1\11\
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Operating conditions are as stated on sheets 5 and 6

Small amounts of chloride, fluoride, and sulfate are expected to be on the canister surface. The material dissolved
in the wash must be kept dilute and no evaporation allowed.

Assumptions:
Surfaces will be kept clean. Vessel will be rinsed with DIW and drained dry. It is assumed that no solids will
accumulate.

Operating Modes Considered:
• The vessel contains a canister and is sprayed with water at the normal operating temperature.

Materials Considered:
Material Relative Acceptable Unacceptable

(UNS No.) Cost Material Material
Carbon Steel 0.23 X
3041. (S30403) 1.00 X
3161. (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.040 inch (includes 0.024 inch corrosion
allowance and 0.004 inch erosion allowance)

Process & Operations Limitations:
• Develop procedure for water flushing and rinsing.

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its ABA authority. DOE asserts, that pursuant to
the ABA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only. This bound document contains a total of 6 sheets.
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Corrosion Considerations:

The filled canister is placed in the HDH-VSL-OOOOI after lid-closure. While in the rinse vessel, the canister is
sprayed with DIW to remove loose contamination from the canister.

a General Corrosion
The uniform corrosion rate of the 300 series stainless steels in DIW at temperatures up to about boiling are generally
considered small, < I mpy.

Conclusion:
304L or 316L are acceptable for this system.

b Pitting Corrosion
Chloride is notorious for causing pitting of stainless steel type alloys in neutral solutions. The pH in this vessel is near neutral
but no reportable quantities ofhalides will be present. Pitting is unlikely unless the solution is stagnant or the halides are
allowed to concentrate by evaporation.

Conclusion:
A clean vessel of 304L is expected to be satisfactory. Due to temperature and possible evaporation and associated build-up of
solids, more pitting resistant alloys such as 316L are recommended.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not applicable to this system.

d Stress Corrosion Cracking
The exact amount of chloride required to stress corrosion crack stainless steel is unknown. In part this is because the amount
varies with temperature, metal sensitization, the environment and because chloride tends to concentrate under heat transfer
conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to
cracking under some conditions. Generally, as seen in Sedriks (1996) and Davis (1994), stress corrosion cracking does not
usually occur below about 140°F. Further, the use of"L" grade stainless reduces the opportunity for sensitization and,
therefore, the likelihood of cracking.

Conclusion:
The use of304L and 316L are expected to be acceptable with 316L marginally better.

e Crevice Corrosion
The comments on Pitting are equally valid here.

Conclusion:
The Pitting conclusions are applicable.

f Corrosion at Welds
Weld corrosion is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microbiologically Induced Corrosion (MIC)
MIC is commonly observed at the expected pH and temperature conditions. It is less likely because of the use ofDlW. If the
system is dried, the high radiation field is expected to prevent MIC.

Conclusion:
MIC is not considered a problem.
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h Fatigue/Corrosion Fatigue
Corrosion fatigue is not a concern.

Conclusions
Not considered a problem

i Vapor Phase Corrosion
The vapor phase portion of the tank will be continually washed. Prevention ofevaporation will minimize the opportunity for
vapor phase corrosion.

Conclusion:
No vapor phase corrosion is anticipated.

j Erosion
Velocities are expected to be low. Erosion allowance of 0.004 inch for components with low solids content « 2 wt%) at low
velocities is based on 24590-WTP-RPT-M-04-0008.

Conclusion:
Not expected to be a concem.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
Not applicable.

Conclusion:
Not applicable.

m Galvanic Corrosion
Not applicable.

Conclusion:
Not applicable.

n Cavitation
Not applicable.

Conclusion:
Not applicable.

o Creep
Not applicable.

Conclusion:
Not applicable.

p Inadvertent Addition of Nitric Acid
Higher chloride contents and higher temperatures usually require higher alloy materials. Nitrate ions inhibit the pitting and
crevice corrosion of stainless alloys. Furthermore, nitric acid passivates these alloys; therefore, lower pH values brought about
by increases in the nitric acid content of process fluid will not cause higher corrosion rates for these alloys. The upset condition
that was most likely to occur is lowering of the pH of the vessel content by inadvertent addition of I M nitric acid. Lowering of
pH may make a chloride-containing solution more likely to cause pitting of stainless alloys. Increasing the nitric acid content of
the process fluid adds more of the pitting-inhibiting nitrate ion to the process fluid. In addition, adding the nitric acid
solution to the stream will dilute the chloride content ofthe process fluid. In the case ofHDH-VSL-OOOOI, there is
no reportable chloride concentration, so lowering the pH from neutral to acidic would not be a concern.

Conclusion:
The recommended materials will be able to withstand a plausible inadvertent addition of I M nitric acid.
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OPERATING CONDITIONS

24590-WTP-RPT-PR-04-0001, Rev. B
WTP Process Corrosion Data

PROCESS CORROSION DATA SHEET

Component(s) (N.-ne/ID #) Rinse tunnel canister rinse vesseiIHOH-VSL-00001)

Facility HLW

In Blaek Cell? ""N.;,.o__

Chemicals Unit' Contract Maximum Non-Routine Notes
LeacII No1eacl1 Leach NoLeach

Aluminum gil

Chloride all

Fluoride gil

Iron all

Nitrate all

Nitrit. gil

PnosDhate all

Sulfate gil

Mercurv all

Carbonate gil

Undissolved solids 'Nt'll.

Other fNaMn04. Pb•...l gil

Other all

DH NlA Note3

Temperature "F Note 2

List of Organic Species:

References
Des ' lion:245OO-HLW-3YO-HDH-OOllOl Rev0

U... Bal81ll:l! Dowment 24590-WTF4I40"1T-00005 RevA
_Inoot Stream': HOH13, HOHXX canilltersolublo_R Stream' to, "OV<lrflowfrcm _vos....~ NlA

W-M6-HDH-00002. Rev ,
LW-M5-Vl7ToOOOO6 Rev4_I Reports:

Notes:
1,C~ loss IhIIn 1. lo-'g11 do r<Jl need to berepaled; lSi vaIJoo totwosignilicMlcigilsmax
, Tmi1 50-F, Tnorm 68 OF, Tmax212 'F (24S9M1:.W-M\I(}H()H-00009, Rev0)
, Ayorogo lMl be pH 7

Assumptions
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24590-WTP-RPT-PR-04-0001, Rev. B
WTP Process Corrosion Data

5.2.3 Rinse Tunnel Canister Rinse Vessel (HDH-VSL-60001)

Routine Operations

The rinse tunnel canister rinse vessel (HDH-VSL-OOOOI) is located on the rinse bogie in the canister rinse
bogie tunnel. The rinse tunnel canister rinse vessel is used for transporting and washing the filled
canisters. The water rinse cleans loose contamination from the canister to keep the decontamination cave
as clean as possible. The rinse tunnel canister rinse vessel has the bogie dccon canister pump running
during the batch transfers so that the batch is pumped out as the batch is added in. Therefore, the rinse
tunnel canister rinse vessel is not required to hold the entire batch volume of demineralized water during
normal operations. The rinse tunnel canister rinse vessel is equipped with service piping for
demineralized water, a spray ring assembly that rinses the entire canister, level transmitter and a level
switch, a pump suction line and centrifugal pump from the nnse tunnel canister rinse vessel (HDH-VSL
00001) to the waste neutralization vessel (llDH-VSL-00003), and a plant service air line for the inflatable
seal.

Non-Rontine Operations that Could Affect CorrosionlErosion

None identified.
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HMP-MLTR-OOOOI & 2 (HLW)
HLW Melter 1 & 2 Gas Barrier and Cooling Panels
• Design Temperature (OF) (gas barrier/cooling panels): 411/366
• Design Pressure (gas barrier/cooling panels): -100" we/ISOpsig

IS8UEDBY
APP-WTP poe

Contents of this documents are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 4

Materials Considered:
Material Acceptable Unacceptable

(UNS No.) Material Material
Carbon Steel X
304L (S30403) X
316L(S31603) X·
6% Mo (N08367/N08926) X
Alloy 276 (N10276) X
Alloy 22 (N06022) X
Alloy 690 (N06690) X
Ti-2 (R50400) X

Recommended Material: Containment: Alloy 690 and Alloy 276
Cooling panels within the gas barrier: Alloy 276

*316L is suitable for cooling panels located outside of the gas barrier only

Recommended Corrosion Allowance: 0.00 inch

Process & Operations Limitations:
• None

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

lo/ulo~
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Corrosion Considerations:
The HLW melter is "encapsulated" in a mostly Hastelloy"C-276 outer shell with a lid of Inconel"690, though some air in-leakage is
permitted. Within the outer shell are cooling pads constructed of Hastelloy" C-276 (24590-101-TSA- WOOO-OOI 0-418-01). There is no
stainless steel or carbon steel within the gas barrier.

The operating temperatures for HLW components range from approximately 130 OF to 135 of at the cooling pads to about411 of at the lid.
The gas compositions for the HOP system are used as a conservative limit. Because the offgas from the metter contains about 27% water,
condensation is feasible at these temperatures. The presence of NO x and SOx is expected to result in a condensate at the cooling panels
with a pH $1.5; some chloride will be present along with fluoride.

a General Corrosion
At the lid temperature of 411°F, the corrosion is expected to be less than that of the offgas line which is lnconel" 690 and operates at about
1200 OF.

At the cooling panels, the lower temperature and the relatively high chromium content of the alloys is expected to keep the general
corrosion rate much less than 1 mpy.

Conclusion:
No significant corrosion is expected. Therefore, no massive loss of containment is expected.

b Pitting Corrosion
At the relatively low pH, estimated at approximately 1.5 in the condensed solution, the halide concentration, which is low in the gas phase,
is expected to be relatively low. Nevertheless, there is some concern about the pitting of lnconel" 690 which has no molybdenum; the
pitting rate is expected to be small (Special Metals 2002). The Hastelloy" C-276 is expected to be immune from pitting atthese
temperatures and conditions (Haynes Int'l 1987).

Conclusion:
There is some concern about the pitting of the Inconel" 690. There are no data available to give rates but it is expected that the liner will
not have significant penetration in the five years of melter life.

c End Grain Corrosion
Acid concentrations are not sufficiently high to be a concern.

Conclusion:
Not a concern.

d Stress Corrosion Cracking
The high nickel content of the alloys is expected to minimize the probability of cracking.

Conclusion:
Not a significant concern.

e Crevice Corrosion
The concerns are similar to those noted in the pitting section. The main concern is whether there are crevices where condensate can collect.

Conclusion:
Same as the pitting conclusions.

f Corrosion at Welds
Corrosion at welds is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem under that anticipated operating conditions.

g Microbiologieally Induced Corrosion (MIC)
Not a concern for the conditions and materials.

Conclusion:
Not a concern.

h Fatigue/Corrosion Fatigue
Thermal cycles should not be more than a few per day. Therefore, corrosion fatigue is not a concern.

Conclusions
Not a concern.
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i Vapor Phase Corrosion
Not a concern, as noted in the general corrosion section.

Conclusion:
Not a concern.

j Erosion
There is no fluid flow.

Conclusion:
Not a concern.

k Galling of Moving Surfaees
No moving surfacesareexpected.

Conclusion:
GaIling is not a concern.

I FrettinglWear
No contacting surfaces expected.

Conclusion:
No fretting concern.

m Galvanic Corrosion
There is not a significantpotential differencebetweenthealloys.

Conclusion:
Not a concem

n Cavitation
There is no fluid flow.

Conclusion:
Not a concern.

o Creep
The temperatures are too low to have an effect.

Conclusion:
Not a concern.

P Inadvertent Addition of Nitric Acid
There is no practical method of adding nitric acid.

Conclusion:
Not a concern.
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OPERATING CONDITIONS

Materials Seloctlon Data

Component (NamelID)

System

HMP-MLTR-0000l&2 (note 1)

HMP (IlLW Melter Process System)

Chemicals Unit Normal Conditions Maximum Flow Conditions

Oxygen % 15 14.9

Chlorine ppmv trace trace

Fluorine opmv trace trace

NO, ppmv 1230 6650

Sulfur Dioxide (S02) ppmv 11 9

Ammonia (NH3) ppmv 181 436

Carbon Monoxide (CO) ppmv 80 156

Carbon Dioxide % 0.7 1.3

Particulate ppmv 410 361

Hydrochloric Acid (HCI) ppmv 3.5 26

Hydrofluoric Acid (HF) ppmv 30 294

Water (H20) % 27.7 27.2

Pressure mbar 972 971

TemoeratureONote21 "F

N otel: The compositions for the HOP system are used as a conservative limit.

Note 2: Cooling panel temperatures are expected to be the maximum average

cooling water temperature. Operating temperature range for IlL W panels is 130F to 135F.

HLW maximum gas barrier temperature is 411 "F at the lid (CCNI20764).
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Melter 1 & 2 High Efficiency Mist Eliminator (HEME)
• Design Temperature (OF)(max/min): 325/32
• Design Pressure (psig) (max/min): 151FV
• Location: incell
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Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on Sheet 5

Operating Modes Considered:
• The vessel is at pH < 2.5 at the normal operating temperature
• The vessel is at pH < 2.5 at boiling, ",212°F
• The vessel cycles between wet conditions at 111°F and dry at 325°F

Materials Considered:

Material Relative Acceptable Unacceptable
(UNSNo.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L(S31603) 1.18 X
6% Mo (N083671N08926) 7.64 X
Allov 22 (N06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: UNS N08367

Recommended Corrosion Allowance: 0.04 inch

Process & Operations Limitations:
• Develop a rinse/flush strategy
• Develop a lay-up procedure

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (ABA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its ABAauthority. DOE asserts, that pursuant to
the ABA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only. This bound document contains a total of 5 sheets.
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Corrosion Considerations:

a General Corrosion
Hamner (1981) lists corrosion rates for 304 (and 304L) and 316 (and 316L) ofless than about 1 mpy in dilute
neutral salt solutions.

Conclusion:
The 300 series alloys are acceptable.

b Pitting Corrosion
Chloride is known to cause pitting in acid and neutral solutions. Normally the vessel is to operate at 111°F at a
pH < 2.5. Berhardsson et al (1981) conclude 304L could be used, although 316L would provide additional
safety. However, if the temperature can exceed 150°F, Phull et al (2000) imply that a 6% Mo alloy or the
equivalent will be better even though the nominal halide concentrations are low. Allowing that the temperature
can approach the design temperature and the vessel can cycle between wet and dry conditions, a more resistant
alloy is required.

The presence ofHg in the waste stream suggests a 6% Mo with a low Cu content, such as AL6XN (UNS N08367),
is preferred.

Conclusion:
A 6% Mo alloy is recommended.

c End Grain Corrosion
End grain corrosion only occurs in high acid conditions.

Conclusion:
Not expected in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the
amount varies with temperature, metal sensitization, the environment, and also because chloride tends to
concentrate under heat transfer conditions, by evaporation, and electrochemically during a corrosion process.
Hence, even as little as 10 ppm can lead to cracking under some conditions. The expected concentrations, about
I ppm, at ambient temperature would not require anything more than 304L. However with the stated operating
temperature, 316L is recommended. Because the HEME can be acid and cycle to dryness, a minimum of6%
Mo is recommended.

Conclusion:
With the stated conditions, a 6% Mo is recommended.

e Crevice Corrosion
See Pitting.

Conclusion:
See Pitting

f Corrosion at Welds
Weld corrosion is not expected to be a concern ifproper welding procedures are followed.

Conclusion:
Not a concern.
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g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are ideal for microbial growth - however food sources and sources of
microbes are effectively non-existent.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue not a problem because the 6% Mo alloy is sufficiently resistant for expected temperature
cycles.

Conclusions
Not expected to be a concern

i Vapor Phase Corrosion
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing. It is
uncertain whether the region will be sufficiently washed to prevent solids deposits. A more pitting-resistant
alloy such as a 6% Mo is recommended

Conclusion:
6% Mo alloy is recommended.

j Erosion
Velocities within the vessel are not expected to be a concern.

Conclusion:
Not expected to be a concern

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No metal/metal contacting surfaces expected.

Conclusion:
Not a concern.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not a concern.

n Cavitation
None expected.

Conclusion:
Not a concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.
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OPERATING CONDITIONS

Material Selection Data Sheets for the
HLW Vitrification Facility

Materials Selection Data

Component (Name/ID)

System

High Efficiency Mist EliminatorHOP-HEME-OOOOlAIB & 2AIB

HLW-HOP

o ti'pera ons
Chemicals Unit Cold Startup Normal Operations Contract Max. Cleaning Accident

Note I Note 2 Note 3 Note 4
Aluminum gil 0.003
Chloride gil O.oIS
Fluoride gil O.oIS 1.1

Iron gil

Nitrate gil 0.0011
Nitrite gil 0.0003
Phosphate gil

TOC' gil 0
Sulfate gil 0.0003
Undissolvedsolids gil 0.086
Particle sizelhardness urn (##)
Other (NaMn04' Hg, etc) gil 0.14 1.79 (HI!++)

Carbonate gil 0
pH - <2.5
Dose rate, a, Wy Rad

Temperature OF 1l1.2
Velocity fps
Vibration
Time of exposure #

# - % of total; ## - use Mho scale

Notes:
Note I: Same as'normal operation.'
Note 2: Max. contractvalue mass balance, unreleased. Only values greater than normal operationsare listed.
Note 3: H20 or.:s 12.2MNitric Acid for cleaning for 1 week for S yr for acid and 1 hr per year for water.
Solids are accumulatedthe same as those entering column dried on the HEME element.
Note 4: Assume same as normal operating conditions.

o BlackCell

D Flushing

t List expected organic species:

Use maximum of2 significant figures
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HOP-WESP-0000l&2 (HLW)
MELTER 1 & 2 WET ELECTROSTATIC PRECIPITATOR (WESP)
• Design Temperature (OF)(max/min): 170/45
• Design Pressure (max/min): +I atm! -I atm
• Location: out cell

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheets 5 and 6

Operating Modes Considered:
• The vessel is acid, pH 2.4 to 2.6.
• Temperature up to 149 of in the event the SBS loses cooling.

Materials Considered:
Material Relative Acceptable Unacceptable

(UNSNo.) Cost Material Material
Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N08367) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: UNS N08367

ISSUED BY ,
RPp,WiPPOC

Recommended Corrosion Allowance: 0.04 inch (includes 0.00 inch erosion allowance)

Process & Operations Limitations:
• Develop a rinse/flush strategy

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facihties exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herem on
radionuclides is provided for process description purposes only. This bound document contains a total of 6 sheets.
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Corrosion Considerations:

The WESP is used to collect radioactive aerosols from the SBS to extend the life of the downstream equipment filter media.
Spray rings are provided above and below the internal tubes for vessel and tube flushing. Water and acid flushing capability
can be used for WESP c1eanout for decontamination and decommissioning. Acid flushing may be required non-routinely to
prevent butldup of solids in the WESP.

a General Corrosion
At the stated concentrations and pH, the general corrosion rate is expected to be low,:£.I mpy. In this system, dunng normal operation,
either 304L or 316L would be acceptable.

Conclusion:
304L or 316L would be acceptable for the conditions stated.

b Pitting Corrosion
Chloride is known to cause pitting in acid and neutral solutions. Normally the vessel is to operate at 122°F at a pH of2.4 to 2.6 but could
approach pH 0 during acid flushing. Berhardsson et al (1981) conclude 304L or 316L could be used based on temperatures and
concentrations. However, the temperature could approach 150 OF and data from Phull et al (2000) imply that with these conditions, a 6%
Mo alloy or the equivalent will be needed during an off-normal event involving SBS cooling.

In addition, because ofthe high electrical potentials involved, the environment may be more oxidizing than is common. Consequently, a
strongly pitting resistant alloy may be needed.

Further, there would be a tendency to pit if the vessel were filled with process water and left stagnant. The time to initiate would depend on
the source of the water, being shorter for filtered river water and longer for DIW. Pittmg has been observed m both cases, and is likely
because residual chlorides are likely to remain. Pitting is less likely for the higher alloys such as a 6% Mo alloy.

Conclusion:
Based on the stated operating conditions, 316L is marginal and 6% Mo is recommended.

c End Grain Corrosion
End grain corrosion only occurs in high acid conditions.

Conclusion:
Not believed likely in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount vanes with
temperature, metal sensitization, the environment, and also because chloride tends to concentrate under heat transfer conditions, by
evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under some conditions.
With the possible off-normal conditions and the tendency to concentrate salts, 6% Mo or better is recommended.

Conclusion:
For the normal stated operating environment, 316L is satisfactory. However, possible higher temperature off-normal conditions require a
more resistant alloy.

e Crevice Corrosion
WESPs are known to accumulate solid deposits. Because the solids will probably contain halides, crevice corrosion will be likely. A 6%
Mo is recommended. Also, see Pitting.

Conclusion:
A 6% Mo should be used.

fCorrosion at Welds
Corrosion at welds is not expected to be a concem.

Conclusion:
Not a concern.

g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth - the average operating temperature is approximately correct but
the pH is too acid. No process water is shown as entering the vessel.

Conclusion:
MIC is not considered a problem.
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h Fatigue/Corrosion Fatigue
Only minimal temperature cycling is expected. The presence of tubular internalcomponents could be a concern but the vessel w111 be
designed to accommodate any fatigue arising from the presence of the tubes during the design life of the equipment.

Conclusions
Not a concern.

i Vapor Phase Corrosion
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing. Equipment 1S designed to allow
the removal of solids as necessary.

Conclusion:
Not a concern.

j Erosion
Velocities within the vessel are relatively low.

Conclusion:
Not a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No metal/metal contacting surfaces expected.

Conclusion:
Not a concern.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not a concern.

n Cavitation
None expected.

Conclusion:
Not a concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Addition of Nitric Acid
Equipment normally operates at a low pH and will be rinsed with nitric acid.

Conclusion:
Not applicable.
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (NamellD #) Melter 1 & 2 wet electrostatic precipitators

Facility

In Black Cell?

HLW

No

(HOP-WESP-00001, HOP-WESP-00002)

Chemicals Ilnit' Contract Maximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum AI+3 gil 5.56E-04 6.85E-04

Chloride gil 3.23E-02 4.23E-02

Fluoride gil 1.37E-02 1.95E-02

Iron gIl 3.99E-03 2.21E-03

Nitrate gIl 1.52E-01 1.73E-01

Nitrite gIl
Phosphate gil
Sulfate gIl

Mercury Ha+3 gil
Carbonate gIl
Undissolved solids wt%

Other (NaMn04, Pb,...) gil 9.2E-04 6.6E-04

Other gIl

IpH N/A Note 2
Note 3,

Temperature OF Assumption 1

List of Organic Species:

Notes:
1. Concentrations less than 1x 10-4 gil do not need to be reported; list values to two significant digits max
2. Average pH 2.4 to 2.6
3 T routine 122 of (range not provided) condensate temperature

Assumptions
1. Temperature could rise as high as 149 of In an off normal event Involving SSS cooling
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5.4.10 Metter t and Meller 2 Wet Electrostatic Precipitators (HOP-WESP-OOOOl, HOP
WESP-OOOO2)

Routine Operations

A wet electrostatic precipitator (WESP) is a vessel assembly used to collect radioactive aerosols from the
SBS to extend the life of downstream equipment filter media. The WESP internals consist ofvertical
tubes mounted on a tube sheet(s) connected to the vessel that serve as particle collection surfaces.
Discharge rods extend from above each tube down through the tube center to thetube bottom. The
discharge electrode array is supported by a conducting structure above the tubes and attached to the
external power supply rods that extend through the pipes on the WESP top. Other WESP services such as
gas inlet/outlet, demineralized flush water/nitric acid, instrumentation, and drains are provided through
the vessel walls in the active services pipe area. Spray rings are provided in the vessel above and below
the tubes for vessel and tube flushing. A gas flow distributor plate(s) is located below the tubes to ensure
even gas flow through the tubes. The WESPdrain is located in the vessel bottom and is routed to the
SBS condensate receiver vessels (HOP-VSL-00903, HOP-VSL-00904). There is a remotely operated
drain valve in the drain line located in the melter cave. The drain line is hydraulically sealed by the
solution in the SBS condensate receiver vessel. The valve on the line is used to close the vessel for filling
with nitric acid and flushing. Water and acid flushing capability can be used for WESP cleanout for
decontamination and decommissioning, The offgas enters from the side, near the bottom of the vessel. A
water atomizing nozzle is mounted on the gas inlet. The offgas flows through the distributor plate,
through the tubes, and out through the outlet nozzle.

Non-Routine Operations that Could Affect Corrosion/Erosion

Acid flushing may be required periodically to prevent buildup of solids in the WESP.
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HOP-ADBR-OOOOIA/B & 2A1B (HLW)
Activated Carbon Adsorber
• Design Temperature (OF): 275
• Design Pressure (m-WG): -82
• Location: outcell

ISSUED ev
RPP.WTPPDC

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheets 4 and 5

Options Considered:
• Equipment is maintainable.
• A preheater will be used to prevent condensation from forming m the activated carbon media during start-up or after replacement.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNSNo.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L(S31603) 1.18 X
6% Mo (N083671N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: NA

Process & Operations Limitations:
• None

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its ABA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

IEXPIRES 12/10/0'1 ]

This bound document contains a total of 5 sheets.
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Corrosion Considerations:

The sulfur-impregnated activated carbon column removes volatile mercury compounds from the offgas at a
mildly elevated temperature, 186 to 275 OF. During normal operation air atomized demineralized water is
injected into the inlet piping to cool the offgas to operating temperature. The offgas humidity is maintained
below 50 % relative such that the water does not condense in the column.

a General Corrosion
The anticipated dry-air conditions are not conductive to general corrosion and none is expected.

Conclusion
Either 304L or 3l6L would be satisfactory.

b Pitting Corrosion
Pitting corrosion will only be a concern ifmoisture is present. It is assumed that there will be no condensation in the unit.
For safety, 3l6L is recommended.

Conclusion
At the stated operating conditions, pitting corrosion is not a significant concern. Recommend 3l6L.

c End Grain Corrosion
End grain corrosion only occurs in high acid conditions and is not a concern.

Conclusion:
Not a concern

d Stress Corrosion Cracking
At operations at the stated temperatures, stress corrosion cracking will only be a concern in the presence of moisture. It is
assumed that there will be no condensation in the unit. Also see Pitting.

Conclusion
At the stated operating conditions, stress corrosion cracking is not a concern.

e Crevice Corrosion
Crevice corrosion will only be a concern ifmoisture is present. The offgas humidity is controlled so that there will be no
condensation.

Conclusion
At the stated operating conditions, crevice corrosion is not a concern.

f Corrosion at Welds
Assuming dry air and proper welding procedures, corrosion at welds is not anticipated.

Conclusion
At the stated operating conditions, weld corrosion is not a concern.

g Microbiologically Induced Corrosion (MIC)
The stated operating conditions are not suitable for microbial growth.

Conclusion
At the stated operating conditions, MIC is not a concern.

h Fatigue/Corrosion Fatigue
Extreme temperature cycling or fluctuations are not expected.

Conclusion
At the expected operating conditions, corrosion fatigue is not a concern.
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i Vapor Phase Corrosion
Components essential consist entirely of vapor space so general corrosion comments apply.

Conclusion:
See comments under general corrosion.

j Erosion
The velocity and solids content are sufficiently low that erosion is not a concern.

Conclusion
Erosion is not a concern.

k Galling of Moving Surfaces
There are no unlubricated moving surfaces present.

Conclusion:
Galling is not a concern.

I FrettinglWear
No metal/metal contacting surfaces are expected.

Conclusion:
Fretting is not a concern.

m Galvanic Corrosion
No significantly dissimilar metals are present nor is moisture assumed to be present.

Conclusion:
Galvanic corrosion is not a concern.

n Cavitation
Cavitation is not expected in an off-gas system

Conclusion:
Cavitation is not a concern.

o Creep
Stated operating temperatures are too low for creep to occur.

Conclusion
Creep is not a concern.

p. Inadvertent Addition of Nitric Acid
Addition ofnitric acid to the offgas lines is not a plausible scenario.

Conclusion
Not applicable
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (Name/lD #) Activated carbon adsorber
(HOP-ADBR-00001A/B, HOP-ADBR-OOOO2AIB)

Facility HLW

In Black Cell? No---
Chemicals Unit1 Contract Maximum Non-Routine Notes

Leach No leach Leach No Leach

Aluminum 91m3

Hel 91m3

HF 91m3 1.0BE-04

Iron 91m3

NO 91m3 6.2BE-01 6.52E-01

N02 91m3 1.71E-01 1.B4E-01

Phosphate 91m3

S02 91m3

Mercury 91m3 2.50E-03 3.95E-03

Carbonate 91m3

Undissolved solids wt%

Other (NaMn04, Pb,...) 91m3

Other 91m3

Humidity % 41% 41%

Temperature OF Nole2

List of Organic Species:

Notes:
1. Concentrations lessthan1x 10-4g/m3 do notneedto be reported; list values10two significant digitsmax.
2. Tmin186of, Tmax250of.

Assumptions
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5.4.2 Activated Carbon Adsorber (HOP-ADBR-OOO()lA/B, HOP-ADBR-00002A1B)

Routine Operations

The sulfur-impregnated activated carbon (AC) column removes volatile mercury compounds from the
offgas at a mildly elevated temperature. The AC column consists of two sulfur-impregnated activated
charcoal beds. Each bed is contained inside a vessel that is insulated. The piping and valving are
arranged to operate the beds in series (normal), in parallel, or individually. Connections are provided on
eaeh vessel to load the AC throughisolation valves from multiple lines using a manual gravity feed chute
supplied from a feedhopper located above the vessel(s). Spent AC is removed from a bed by gravity
draining through multiple line isolation valves and using a screw conveyor system to route the AC to a
vessel for packaging. The second bed can continue operation during bed changeout, There is a system
bypass line that can be manually activated. During normal operation air atomized demineralized water is
injected into the inlet piping to cool the offgas to operating temperature. An automatically activated
water deluge fire suppression system is provided for safety. The system is activated based on differential
inlet to exit CO concentration. The offgas inlet isolation valve is automatically closed on system
activation. A water overflow valve is automatically activated in each vessel in case of fire to prevent
overfilling with water. A water drain system is also provided.

This equipment is operated at low humidity,

Non-Routine Operations that Could Affect CorrosionlErosion

None identified.
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HOP-SCO-OOOOI & HOP-SCO-00004 (HLW)
Thermal Catalytic Oxidizer
• Inlet Temperature (OF) (nom/max): 330/330
• Operating Pressure (in-WG) (max/min): 80/-80

• Location: outcell

ISSUED BY
RPP.WTPPDC

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheets 4 and 5

Operating Modes Considered:
• Assume off-normal conditions same as normal operations.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNSNo.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L(S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.00 inch (includes 0.00 inch erosion allowance)

Process & Operations Limitations:
• None

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
actmg pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority 10
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herem on
radionuclides IS provided for process description purposes only.
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This bound document contains a total of 5 sheets.

i\ .I

1 ill ~lolf Issued for Permitting Use I, ~~~ pI C:{IJP~

0 9/24/02 Issued For Perrrnttinz Use ~ LA 1/ JRD MHoffmann

REV DATE REASON FOR REVISION PREPARER CHECKER APPROVER

Sheet: I of5



24590-HLW-NID-HOP-P0004
Rev. 1

PLANT ITEM MATERIAL SELECTION DATA SHEET

Corrosion Considerations:

The thermal catalytic oxidizers oxidize organics to carbon dioxide, water, and possibly acid gases. The
equipment operates at low relative humidity,

a General Corrosion
None anticipated.

Conclusion
304L is satisfactory.

b Pitting Corrosion
Pitting corrosion will only be a concern if column is allowed to cool with the formation of moisture.

Conclusion
At the stated operating conditions, pitting corrosion is not a significant concern, but 3l6L is recommended for its greater
resistance to pitting.

c End Grain Corrosion
None anticipated.

d Stress Corrosion Cracking
Stress corrosion cracking will only be a concern if column is allowed to have multiple cooling cycles with the formation of
liquid.

Conclusion
At the stated operating conditions, pitting corrosion is not a significant concern.

e Crevice Corrosion
Crevice corrosion will only be a concern if column is allowed to have multiple cooling cycles with the formation of liquid.

Conclusion
At the stated operating conditions, crevice corrosion is not a significant concern.

f Corrosion at Welds
None anticipated.

Conclusion
Not a concern.

g Microbiologically Induced Corrosion (MIC)
Conditions in this equipment are not conducive to MIC

Conclusion
Not a concern.

h Fatigue/Corrosion Fatigue
Equipment shall be designed to accommodate the expected fatigue cycles over the 40 year design life.

Conclusion
Not a concern.

i Vapor Phase Corrosion
Offgas equipment is essentially entirely vapor space. Comments under General Corrosion apply.

Conclusion
Not a concern.
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j Erosion
Velocities are not expected to be sufficient to cause concern.

Conclusion
Not a concern

k Galling of Moving Surfaces
None expected.

Conclusion
Not a concern.

I FrettinglWear
None anticipated

Conclusion
Not a concern.

m Galvanic Corrosion
None anticipated.

Conclusion
Not a concern.

n Cavitation
None anticipated.

Conclusion
Not a concern.

o Creep
Creep is not a concern at these temperatures.

Conclusion
At the stated operating conditions, creep is not a concern.

p Inadvertent Addition of Nitric Acid
Introduction of nitric acid into the offgas stream is not a likely scenario.

Conclusion
Not applicable.
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (Name/IO #)

Facility HLW

Thermal catalytic oxidizer (HOP-SCO-00001, HOP-SCO-00004)

In Black Cell? No---

Chemicals Unit1 Contract Maximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum 91m3

HCI 91m
3

HF 91m3

Iron 91m3

NO 91m3 2.92E-01 3.02E-01

N02 91m3
1.07E-01 1.16E-01

Phosphate 91m3

S02 91m3

Mercury 91m3

Carbonate 91m3

Undissolved solids wt%

Other (NaMn04, Pb,...) 91m3

Other 91m3

Humidity % 0.064% 0.061%

Temperature OF Note 2

List of Organic Species:

Notes:
1 Concentrations less than 1x 10'"g/m3 donotneed to bereported; listvalues to twosignificant digits max.
2.Tmin notprovided, Tmax 330 'F

Assumptions
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5.4.8.3 Thermal Catalytic Oxidizer (HOp-SeQ-OOOOl, HOp-SeO-00004)

Routine Operations

The gas from the catalyst skid electric heater flows to the thennaJ catalytic oxidizer (TCO). The TeO
oxidizes organics to carbon dioxide and water and possibly acid gases (depending on the presence of
halogenated organics in the gas). The TCO operates at about the same temperature as the NOx SCR. The
TCO is placed in front of the NO" SCR to take advantage of the decomposition reaction heat generation to
maintain the NO" SCR operating temperature, although little heat is generated. This arrangement also
prevents the formation ofNOx in the TCO from the oxidation ofammonia used in the NO" SCR. The
TCO catalyst is likely to be a platinum-based material deposited on a substructure that is held in frames
and is inserted and removed through access doors. This facilitates easy changeout.

This equipment is operated at low relative humidity.

Hop-seO-OOOO) & Hop-seO-00004; Sheet5 of 5
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HOP-SCR-00001 & HOP-SCR-00002 (HLW)
NOx Selective Catalytic Reducer
• Inlet Temperature (OF) (max/normal): 330/330
• Design Pressure (in WG) (max/min): 801-80

• Location: outcelJ

ISSUED l;.l'l
RPp.WTPPDC

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheets 4 and 5

Operating Modes Considered:
• Normal operations up to a maximum temperature of330 of.

Materials Considered:
:\1aterial Relative Acceptable Unacceptable

(UNSNo.) Cost Material Material
Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S3 I603) U8 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
TI-2 (RS0400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.00 inch (includes 0.00 inch erosion allowance)

Process & Operations Limitations:
• Develop a procedure for equipment review and examination if temperature exceeds 900°F.

Please note that source, special nuclear and byproduct materials, as
defined 111 the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, It has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuchdes IS provided for process description purposes only. This bound document contains a total of 5 sheets.
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Corrosion Considerations:

Column receives gas from thermal catalytic oxidizer and sends scrubbed gas to silver mordenite column. In the
reducer, NOx is reduced to nitrogen and water. This equipment normally operates at low relative humidity.
Condensation is not expected during normal operations.

a General Corrosion
None anticipated.

Conclusion
304L is satisfactory.

b Pitting Corrosion
Pitting corrosion will only be a concern if column is allowed to cool below 225°F in the presence of moisture.
Use 316L for safety.

Conclusion
At the stated operating conditions, pitting corrosion is not a concern. Recommend 316L.

c End Grain Corrosion
None anticipated.

d Stress Corrosion Cracking
Stress corrosion cracking will only be a concern if column is allowed to have multiple cooling cycles below
225°F in the presence of moisture.

Conclusion
At the stated operating conditions, pitting corrosion is not a concern.

e Crevice Corrosion
Crevice corrosion will only be a concern if column is allowed to cool below 225°F in the presence of moisture.

Conclusion
At the stated operating conditions, pitting corrosion is not a concern.

f Corrosion at Welds
None anticipated.

Conclusion
Not a concern.

g Microbiologically Induced Corrosion (MIC)
Conditions in this equipment are not conducive to MIC

Conclusion
Not a concern.

h Fatigue/Corrosion Fatigue
Equipment shall be designed to accommodate the expected fatigue cycles over the 40 year design life.

Conclusion
Not a concern.

i Vapor Phase Corrosion
Offgas equipment is essentially entirely vapor space. Comments under General Corrosion apply.

Conclusion
Not a concern.
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j Erosion
Velocities are not expected to be sufficient to cause concern.

Conclusion
Not a concern.

k Galling of Moving Surfaces
None expected.

Conclusion
Not a concern.

I FrettingIWear
None anticipated.

Conclusion
Not a concern.

m Galvanic Corrosion
None anticipated.

Conclusion
Not a concern.

n Cavitation
None anticipated.

Conclusion
Not a concern.

o Creep
Creep is possible if off normal operation at or above 900°F is frequent.

Conclusion
At the stated operating conditions, creep is not a problem.

p Inadvertent Addition of Nitric Acid
Introduction of nitric acid into the offgas stream is not a likely scenario.

Conclusion
Not applicable.
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (Name/lD #) NOx selective catalytic reducer

Facility

In Black Cell?

HLW

No

(HOP-SCR-00001, HOP-SCR-00002)

Chemicals Unit1 ContractMaximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum g/m3

HCI g/m3

HF g/m3

Iron g/m3

NO g/m3 2.86E-01 2.97E-01

N02 g/m3 1.05E-01 1.14E-01

Phosphate g/m3

S02 g/m3

Mercury g/m3

Carbonate g/m3

Undissolved solids wt%

Other(NaMn04. Pb•...) g/m3

Other g/m3 Note2

Humidity % 0.067% 0.064%

Temperature OF Note3

List of Organic Species:

Notes:
1. Concentrations less than 1x 10-4 g/m3 do not need to be reported. list values to two significantdigits max.
2. Anhydrousammoniais injectedinto the SCR to aid in the conversion of NOx
3. Trrun not provided, Tmax 330 OF.

Assumptions
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5.4.8.4 NOx Selective Catalytic Oxidizer Reducer (HOP-SCR-OOOOl, HOP-SCR-00002)

Routine Operations

The NOxSCRs reduce (destroy)nitrogen oxides (NOx) in the process offgas, Gas from the TeO flows
into a chamber where the gas is mixed, due to the turbulent flow, with annnonia gas injected into the gas
stream. The ammoniais added at a stoichiometric ratio of slightlymore than 1 to ensure efficientreaction
of about 95%. The ammoniaadditionrate is controlledbased on an in-streamanalysisof the
concentrationand flow rate ofthe NO x into the NOx SCR. The ammonia slip needs to becontrolled
because ammoniais also an air pollutant. The offgas from the mixing chamber flows into the NOx SCR
catalyst bed at a temperatureofabout 750 of where the reaction takes place. The inlet temperature is well
above the temperature for ammoniumnitrate formation (NH4N03 decomposesabove 410°F). In the
SCR, NOx is reducedto nitrogen and water.

Non-Routine Operations that Could Affect CorrosionlErosion

This equipmentis operatedat low relative humidity. Any extended facility shutdownmode that results in
cessationof airflowthoroughoffgas system,resulting in condensation of eflluent inside equipment, is not
desirable.

HOP-SCR-OOOOI & HOP-SCR-00002: Sheet-Sof5
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HOP-ABS-00002 & 3 (HLW)
Silver Mordenite Column
• Design Temperature (OF): 330159
• Design Pressure (psig) (maximin): +3/-3
• Location: outcell
• Anticipated 40 y radiation dose: gamma «2x108 rad, alpha « 2x109 rad

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 3

Operating Modes Considered:
• Off-normal conditions assume a 7X melter off-gas surge.
• Equipment is maintainable.
• Process conditions for HOP-ABS-00003 are identical to those for HOP-ABS-00002.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNS No.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: NA

Process & Operations Limitations:
• Equipment will be visually examined for evidence of corrosion during the change-out of the cartridges.
• Develop start-up and shut-down procedure.

I
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Please note that source, special nuclear and byproduct
materials, as defined in the Atomic Energy Act of 1954
(AEA), are regulated at the U.S. Department of Energy
(DOE) facilities exclusively by DOE acting pursuant to its
AEA authority. DOE asserts, that pursuant to the AEA, it
has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes
only. This bound document contains a total of 3 sheets.
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Corrosion Considerations:

a General Corrosion
None anticipated.

Conclusion
Either 304L or 316L would be satisfactory.

b Pitting Corrosion
Pitting corrosion will only be a concern if column is allowed to cool below 225°F in the presence of moisture.
For safety, use 316L and develop a procedure to evaluate equipment following any such low temperature event.

Conclusion
At the stated operating conditions, pitting corrosion is not a significant concern. Recommend 316L.

c End Grain Corrosion
None anticipated.

d Stress Corrosion Cracking
Stress corrosion cracking will only be a concern if column is allowed to cool below 225°F in the presence of
moisture. See Pitting.

Conclusion
At the stated operating conditions, stress corrosion cracking is not a concern.

e Crevice Corrosion
Crevice corrosion will only be a concern if column is allowed to cool below 225°F in the presence of moisture.

Conclusion
At the stated operating conditions, crevice corrosion is not a concern.

f Corrosion at Welds
None anticipated.

g Microbiologically Induced Corrosion (MIC)
None anticipated.

h Fatigue/Corrosion Fatigue
None anticipated.

i Vapor Phase Corrosion
None anticipated.

j Erosion
None anticipated.

k Galling of Moving Surfaces
None anticipated.

I FrettingIWear
None anticipated.

m Galvanic Corrosion
None anticipated.

n Cavitation
None anticipated.

o Creep
Creep is not expected at stated operating conditions.

Conclusion
At the stated operating conditions, creep is not a problem.

HOP-ABS-00002 & 3: Sheet:2 00
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OPERATING CONDITIONS

Materials Selection Data

Component (Name/ID)
System

Silver Mordenite Column
IIOP-ABS-00002
HLW IIOP

oJperations

Chemicals Unit Cold Startup Normal Operation Standby/Idle Cleaning Accident
Aluminum gil Note 2 Note 2 Note 3 Note 4
Chloride gil 4JJE-08 2.8E-07
Fluoride gil 5.9E-08 4.1E-07
Hydroxide gil
Iron gil
Nitrate gil 4.2E-05 3.0E-04
lNitrite gil
Phosphate gil
TOC'" gil

Sulfate gil 1.5E-05 1.IE-04
Undissolved solids gil
Particle size/hardness urn (##)

Other (NaMn04, Hg, etc) gil

Carbonate gil
pH -
Dose rate, a, Wy (Note 1) Bqll 3.4E-9,4.4E-5 2.4E-8, 3.1E-4
Temperature of 330 330 77 392
Velocity fps
Vibration
Time of exposure #

# - % oftotal; ## - use Mho scale

Assumptions: Column receives offgases from Catalyst Skid and sends it to the stack

Note I: Excluding Tritium, Carbon-I 4, and lodine-129.
Note 2: Assumes normal air at elevated temperatures.
Note 3: No cleaning operations required. Absorbtion cartridges are disposible.
Note 4: Accident assumes a 7X melter offgas surge.

Comments: Based on stream #11V243

D BlackCeli

D Flushing

'i List expected organic species:

Use maximum of2 significant figures

HOP-ABS-00002 & 3: Sheet:3 of3



HOP-HX-00002 & HOP-HX-00004 (HLW)
Silver Mordenite Preheater
• Design Inlet Temperature (OF) (hot side/cold side): 500/250
• Location: outcell

1//1/1/111//11111///111111/1
R10306068

24590-HLW-NID-HOP-P0007
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Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 4

Operating Modes Considered:
• Equipment is maintainable.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNSNo.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N08367IN08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: NA

Process & Operations Limitations:
• None

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only. This bound document contains a total of 4 sheets.
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Corrosion Considerations:

a General Corrosion
The anticipated dry-air conditions are not conductive to general corrosion and none is expected.

Conclusion
Either 304L or 316L would be satisfactory.

b Pitting Corrosion
Pitting corrosion will only be a concern if moisture is present. It is assumed that there will be no condensation
in the unit. For conservatism, 316L is recommended.

Conclusion
At the stated operating conditions, pitting corrosion is not a significant concern. Recommend 316L.

c End Grain Corrosion:
End grain corrosion only occurs in high acid conditions and is not a concern.

Conclusion:
Nota concern

d Stress Corrosion Cracking
At operations at the stated temperatures, stress corrosion cracking will only be a concern in the presence of
moisture. It is assumed that there will be no condensation in the unit. Also see Pitting.

Conclusion
At the stated operating conditions, stress corrosion cracking is not a concern.

e Crevice Corrosion
Crevice corrosion will only be a concern if moisture is present. It is assumed that this will be prevented by the
presence of a preheater.

Conclusion
At the stated operating conditions, crevice corrosion is not a concern.

fCorrosion at Welds
Assuming dry air and proper welding procedures, corrosion at welds is not anticipated.

Conclusion
At the stated operating conditions, weld corrosion is not a concern.

g Microbiologically Induced Corrosion (MIC)
The stated operating conditions are not suitable for microbial growth.

Conclusion
At the stated operating conditions, MIC is not a concern.

h Fatigue/Corrosion Fatigue
Extreme temperature cycling or fluctuations are not expected during normal operations. During the life of the
equipment such fluctuation are expected to be very infrequent.

Conclusion
At the expected operating conditions, corrosion fatigue is not a concern.

HOP-HX-00002 & HOP-HX-OOOO4: Sheet:2 of 4
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i Vapor Phase Corrosion
Components essentially consist entirely of vapor space so general corrosion comments apply.

Conclusion:
See comments under general corrosion.

j Erosion
The velocity and solids content are sufficiently low that erosion is not a concern.

Conclusion
Erosion is not a concern.

k Galling of Moving Surfaces
There are no unlubricated moving surfaces present.

Conclusion:
Galling is not a concern.

I FrettinglWear
No metal/metal contacting surfaces are expected.

Conclusion:
Fretting is not a concern.

m Galvanic Corrosion
No significantly dissimilar metals are present nor is moisture assumed to be present.

Conclusion:
Galvanic corrosion is not a concern.

n Cavitation
Cavitation is not expected in an off-gas system

Conclusion:
Cavitation is not a concern.

o Creep
Creep is not expected at stated operating conditions.

Conclusion
At the stated operating conditions, creep is not a problem

HOP-HX-00002 & HOP-HX-00004: Sheet:3 of4
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OPERATING CONDITIONS

Materials Selection Data

Component (NameIID)

System

HOP-HX-00002 & 4

HLW-HOP

o f'pera IOns

Chemicals Unit Normal Case Conditions Maximum Case Conditions

Cold Side Hot Side Cold Side Hot Side

CO ppmv 39.5 1.91 64.1 3.11

NOx ppmv 606 29.3 2,650 129

NH3 ppmv 67.6 109 60.7 290

S02 ppmv 4.65E-02 2.26E-03 3.15E-02 1.53E-03

HCl ppmv 3.76E-03 3.63E-06 2.27E-02 2.20E-05

HF ppmv 2.17E-Ol 2.1OE-04 1.77 1.72E-03

12 ppmv 2.86E-09 2.76E-12 1.26E-04 1.22E-07

Hg ppmv 2.26E-05 2.18E-05 9.86E-04 9.55E-04

SVOC ppmv 5.48 2.64E-Ol 0.45 2.16E-02

VOC ppmv 9.56E-08 1.71E-09 0.2] 3.84E-03

Particulate ppmv 3.07E-ll 4.58E-12 8.46£-11 1.99E-l1

Temperature (in/out) op 186/380 462/269 221/395 469/295

HOP-HX-OOOO2 & HOP-HX-00004: Sheet:4 of4
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IOffspring items
HOP-PJM-OOOOI - HOP-PJM-00003
HOP-PJM-00007 - HOP-PJM-OOOII,
HOP-YSL-OOIOINB, HOP-YSL-00004NB
HOP-YSL-00905NB - HOP-YSL-00906NB
HOP-RFD-OOOINB - HOP-RFD-0004NB

HOP-VSL-00903 & HOP-VSL-00904 (HLW)
SBS Condensate Receiver Vessel
• Design Temperature, max/min (OF): 165/40
• Design Pressure, max/min (psig): 15/FY
• Location: incell
• Anticipated 40 y radiation dose: gamma ",,2x108 rad, alpha e 2x109 rad
• PJM Discharge Velocity (fps) (max): 32
• Drive Cycle: 25 %

Operating conditions are as stated on sheet 5

Operating Modes Considered:
• normal operation at pH 1.3 (",,0.05M)
• vessel is at pH 1.3 and temperature reaches e 165°F
• process conditions for HOP-YSL-00904 are identical to those for HOP-YSL-00903

ISSUED BY

QI7i:j;3
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Materials Considered:

Material Relative Acceptable Unacceptable
(UNSNo,) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6%Mo

7.64 X
ON08367~08926)

Alloy 22 ON06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: UNS N06022

Recommended Corrosion Allowance: 0.08 inch

Process & Operations Limitations:
• maintain agitation during operation
• develop lay-up strategy

2
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Corrosion Considerations:

a General Corrosion
Wilding and Paige (1976) have shown that in 5% nitric acid with 1000 ppm fluoride at 290°F, the corrosion rate of304L can
be kept as low as 5 mpy by the use of Al+++. Additionally, Sedriks (1996) has noted with 10% (",,2N) nitric acid and 3,000
ppm fluoride at 158°F, the corrosion rate of 304L is over 4,000 mpy; C-22 or equivalent has a corrosion rate of about 75
mpy. The presence of Al"?" at the forecast ratio of At++/F- is expected to reduce the corrosion rate to near zero. However,
because of the possibility of hot, though dilute, acid with a low AI+++/F- ratio, an alloy more corrosion resistant than the 300
series stainless steels, such as Hastelloy C-22 or equivalent, will be required.

Conclusion: Hastelloy C-22 or the equivalent is recommended to protect the vessel from off-normal conditions. Added
protection by using a 0.08 inch corrosion allowance is recommended.

b Pitting Corrosion
Chloride is known to cause pitting in acid and neutral solutions. Normally the vessel is to operate at 122°F at a pH of 1.3.
Extrapolating from Wilding & Paige (1976) data, it appears that 304L would not pit due to the presence of the nitric acid
and excess nitrate. Berhardsson et al (1981) have similar conclusions based solely on concentrations. However, the
temperature could approach boiling. Data from Phull et al (2000) imply that with these conditions, Hastelloy C-22 or
equivalent will be needed as a minimum.

Further, if the vessel were filled with process water and left stagnant, there would be a tendency to pit. The time to initiate
would depend on the source of the water, being shorter for filtered river water and longer for DIW. Pitting has been
observed in both cases, and is likely because residual chlorides are likely to remain. Pitting is less likely for the higher
alloys such as Hastelloy C-22 or equivalent.

Conclusion:
Hastelloy C-22 or the equivalent is recommended.

c End Grain Corrosion
End grain corrosion only occurs in hot concentrated oxidizing acid conditions.

Conclusion:
Not applicable to this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount
varies with temperature, metal sensitization, the environment, and also because chloride tends to concentrate under heat
transfer conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can
lead to cracking under some conditions. For the normal operating conditions, 316L would be satisfactory. However, with
the proposed off-normal conditions where there will be a tendency to concentrate salts, Hastelloy C-22 or equivalent is
required.

Conclusion:
Because of the normal operating environment as well as that which can occur during off-normal conditions, the minimum
alloy recommended is Hastelloy C-22 or equivalent.

e Crevice Corrosion
See Pitting.

Conclusion:
See Pitting

f Corrosion at Welds
The heat tint must be removed after construction if it is darker than straw yellow.

Conclusion:
Weld corrosion is not considered a problem for this system except as noted above.

HOP-YSL-00903 & HOP-YSL-00904: Sheet:2 of 5
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g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth - the average operating temperature is
approximately correct but the pH is too acidic.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is expected to be a concern because of the frequent temperature cycles and the presence of vibration from
the pulse jet mixers.

Conclusions
C-22 is anticipated to be sufficiently resistant for the design life.

i Vapor Phase Corrosion
The vapor phase portion of the vessel is expected to be splashed with particles ofwaste. The region shall be sufficiently
washed to prevent solids deposits.

Conclusion:
Not expected to be a concern.

j Erosion
Velocities within the vessel are expected to be low. The presence ofPlMs in the vessels will create higher velocities near
the nozzles but this has been reviewed and the determination has been made that the standard O.OSO-inch corrosion
allowance is sufficient to offset any possible effects of erosion.

Conclusion:
Not expected to be a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No metal/metal contacting surfaces expected.

Conclusion:
Not expected to be a concern.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not expected to be a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

HOP-VSL-00903 & HOP-VSL-00904: Sheet:3 of5
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OPERATING CONDITIONS

Materials Selection Data

Component (Name/In)
System

SBS Condensate Receiver VesseIJHOP-VSL-00903
HLW-HOP

omeranons
Chemicals Unit Cold Startup Normal Operation Standby/Idle Cleaning Accident

Note 3 Note 4 Note 5
Aluminum gjl 0.23
Chloride gil 0.01
Fluoride gil 0.08
Hydroxide gil 0
Iron gil
Nitrate gil 3.56
Nitrite gil 0
TOC\I' gil 0
Sulfate gil 0.05
Undissolved solids gil 3.61
Particle size/hardness um (##)

Other (NaMn04' etc) gil 0.4

Carbonate gil 0
IpH (Note 1) - 1.3
Dose rate, a, till' (Note 2) Bq/L 2.66E7,7.37EIO
Temperature "c 50 75, Note 6
Velocity fps
Vibration
Time of exposure #

# - % of total; ## - use Mho scale

Assumptions: Cannot be maintained during the 40 year design life

Notes
Note 1: Based on best engineering judgement.
Note 2: Excluding Tritium, Carbon-14 and Iodine-I 29.
Note 3: Assume same as for normal operation minus the radionuclides.
Note 4: Assumes same as normal operation.
Note 5: Assume Process H20.

Note 6: Based on maximum SBS operating temperature (60C) + 15C allowance for off-normal event
involving steam ejector use.

I!l Black Cell

o Flushing Use maximum of 2 significant figures

HOP-VSL-00903 & HOP-VSL-00904: Sheet5 of5
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HOP-SCB-0000l/2 (HLW)
Melter 1 & 2 Submerged Bed Scrubber (SBS)
.. Design Temperature (OF)(max/min): 237/41"
.. Design Pressure (psig) (max/min): 15/-3.6

• Location: incell

" To consider upset conditions, the top head cover & top head flange shall be designed to I250°Fand 945°respectively.

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 5

Options Considered:
• Vessel is operating at pH 3 at the normal operating temperature.
• Vessel is at pH 3 at the maximum operating temperature, 140"F.
• The process conditions for Melter 2 are identical to those for Melter I. Therefore, it is assumed that the conditions

stated on attached Material Selection Data Sheet for HOP-SCB-OOOOI are applicable to HOP-SCB-00002 as well.

Materials Considered:
Material Relative Acceptable Unacceptable

(UNS No.) Cost Material Material
Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Recommended Material: UNS N06022
Packing can be an acid resistant ceramic such as Alz03 or equivalent.

Recommended Corrosion Allowance: 0.08 inch

Process & Operations Limitations:
• Develop flushing/rinsing procedure for acid and water.
• Develop lay-up strategy.

Please note that source, special nuclear and byproduct
materials, as defined in the Atomic Energy Act of 1954
(AEA), are regulated at the U.S. Department of Energy
(DOE) facilities exclusively by DOE acting pursuant to its
AEA authority. DOE asserts, that pursuant to the AEA, it
has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Informationcontained herein on
radionuclides is provided for process description purposes
only. This bound document contains a total of 5 sheets.
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Corrosion Considerations:

It is assumed that upset conditions will be sufficiently infrequent as to not affect the corrosion behavior of the vessel to any significant
degree.

a General Corrosion
Wilding and Paige (1976) have shown that in 5% nitric acid with 1000 ppm fluoride at 290°F, the corrosion rate of304L can be kept as low
as 5 mpy by the use of AI+++. Additionally, Sedriks (1996) has noted with 10% ("'2N) nitric acid and 3,000 ppm fluoride at 158°F, the
corrosion rate of 304L is over 4,000 mpy; C-22 has a corrosion rate of about 75 mpy. The presence of AI+++ at the forecast ratio of AUF can
reduce the corrosion rate to near zero, but there are regions in the system where there could be excess fluoride. Consequently, a more
corrosion resistant alloy such as Hastelloy C-22 will be required.

The dissolution rate of the ceramic components in the proposed environment is unknown. However, data from Clark and Zoitos (1992)
suggest Ah03, SiC, and Zr02 ceramics will have little reactivity in the proposed solutions. The effect of fluoride and the varying
temperatures is unclear but the uniform corrosion rate is expected to be larger.

Conclusion: Hastelloy C-22 or the equivalent is recommended to protect the regions in the scrubber that are exposed to excessive
temperatures and concentrations. Added protection by using a 0.08 inch corrosion allowance is recommended. A high-fired alumina,
silicon carbide (reaction bonded and with no free silicon), or zirconia areexpected to be suitably resistant for the packing.

b Pitting Corrosion
Chloride is known to cause pitting of stainless steels and related alloys in acid and neutral solutions. Normally the vessel is to operate at
122°F at a pH of3. Extrapolating from Wilding & Paige data (1976), it appears that 304L would not pit due to the presence of the nitric
acid and excess nitrate. Berhardsson et al (1981) provide similar conclusions. However, the temperature could approach boiling and, in
some locations, be superheated. Data from Phull et al (2000) imply that with these conditions, Hastelloy C-22 or equivalent will be needed
as a minimum.

Further, if the vessel were filled with process water and left stagnant, there would be a tendency to pit. The time to initiate would depend on
the source of the water, being shorter for filtered river water and longer for DIW. Pitting has been observed in both cases, and is likely
because residual chlorides are likely to remain. Pitting is less likely for the higher alloys such as C-22.

Conclusion:
Hastelloy C-22 or equivalent is recommended.

e End Grain Corrosion
End grain corrosion only occurs in concentrated acid conditions.

Conclusion:
Not believed likely in this system.

d Stress Corrosion Craeking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with
temperature, metal sensitization, the environment, and because chloride tends to concentrate under heat transfer conditions, by evaporation,
and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under some conditions. For the
proposed conditions, Hastelloy C-22 or equivalent is required because of its greater resistance to SCC.

Conclusion:
Because of the normal operating environment as well as that which can occur during offnormal conditions, the minimum alloy
recommended is Hastelloy C-22.

e Crevice Corrosion
SeePitting.

Conclusion:
See Pitting

f Corrosion at Welds
Corrosion at welds is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem.

g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions arenot conducive to microbial growth. The average operating temperature is approximately correct, but
the pH is too low. Further, the system is downstream of the main entry points ofmicrobes and the air streams areheated to over 500°F.

Conclusion:
MIC is not considered a problem.
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h Fatigue/Corrosion Fatigue
Corrosion fatigue is not expected to be a concern. The pressures encountered are so low and the strength of the material is so comparatively
high that corrosion fatigue is not a problem.

Conclusions
Not expected to be of concern.

i Vapor Phase Corrosion
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing. It is suspected the region will be
sufficiently washed to prevent solids deposits. C-22 is sufficiently resistant that no corrosion is expected in the vapor space.

Conclusion:
Not expected to be of concern.

j Erosion
Velocities within the vessel are unknown but are expected to be low.

Conclusion:
Not expected to be of concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No metal/metal contacting surfaces expected.

Conclusion:
Not expected to be of concern.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not expected to be ofconcern.

n Cavitation
None expected.

Conclusion:
Not expected to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.
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OPERATING CONDITIONS

Materials Selection Data

Material Selection Data Sheets for the
HLW Vitrification Facility

Component(NameIID)

System

HLW SBSHOP-SCB-OOOO 1/2

HLW-HOP

Operations

Chemicals Unit ColdStartup Normal Operation" Contract Max. Cleaning Accident

Note I Note2 Note3

Aluminum gil 0.22

Chloride gil 0.12 0.27

Fluoride gil 0.17 1.3

Hydroxide gil 0

Iron gil

Nitrate gil 2.2
Nitrite gil 2.9E-05

Phosphate gil

TOCt gil 6.4E-06

Sulfate gil 0.61

Undissolved solids gil 3

Warticle size/hardness um (##)

Other(Na,etc) gil 1.5 2.73 (Hg+t)

Carbonate gil 0
pH - 3
Doserate, (1, ~/i' Bq/U· 3.0E+6, 1.3E+10

Temperature OF 122 149(Note5)
Velocity fps

Vibration

Timeof exposure #
... Basedon Stream#HV216

# - % of total;## - use Mhoscale

Notes:
Note' l:Sarne'lIll norma.operations minus radionuclides and'doserate:
Note 2:Max. contract value mass balance, unreleased. Only values significantly different thannormal operations arelisted
Note 3:Can beProcess H20 or < 12.2 MHN03 for I week every 5 years attemperature < 212F, solids being flushed areprojected
to have compositions ofdried melter feed andnonroutine flush of hot19M NaOH may slightly dissolve SBS media.
Note 4:deleted
Note 5: Based onthemaximum SBS operating temperature (122F) +27Fallowance oroffnormal event involving SBS cooling or
steam ejector use.

t Listexpected organicspecies:
Usemaximum of 2 significant figures
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HSH-TK-OOOOI & 2 (HLW)
DECONTAMINATION TANK MELTER CAVE 1 AND 2
• Design Temperature CF)(max/min)' 212/59
• Design Pressure (psig): vented
• Locanon: outcell

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 5

\\\ \11111\111\1111\\ \1 1\\1\\
R10422910

ISSUED6Y
RPP-WTPPOC

Operating Modes Considered:
• The tank ISexpected to contain nitric acid up to 2 M Other chemicals may be used in the future requmng further evaluation.
• Evaluation based on the assumption that chlondes, including HCI, will not be added to the tank

Materials Considered:

Material Relative Acceptable Unacceptable
Cost Material Material

Carbon Steel 023 X
304L 100 X
316L 1.l8 X
6%Mo 7.64 X
Alloy 22 11.4 X
Ti-2 10 I X

Recommended Material: 316L

Recommended Corrosion Allowance: 0.04 inch (includes 0.0 inch erosion allowance)

Process & Operations Limitations:
• None idenufied at this time

Please note that source, special nuclear and byproduct materials, as
defined m the Atormc Energy Act of 1954 (AEA), are regulated at the
U.S Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to Its AEA authority. DOE asserts, that pursuant to
the AEA, It has sole and exclusive responsibihty and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuchdes IS provided for process description purposes only This bound document contains a total of 5 sheets.

,

/%/ ~1-/ 1'1,/
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/
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Corrosion Considerations:

a General Corrosion
Hamner (1981) lists a corrosion rate for 304 (and 304L) in 2 M HN03 of less than 2 mpy. Davis (1994) states the corrosion
rate for 304L in 12% HN03 will be less than about 1 mpy up to about 212°F. 3l6L should have similar corrosion rates in
similar conditions.

Conclusion:
At the proposed temperature range, either 304L or 316L IS expected to be sufficiently resistant to the anticipated acid
solution with a probable general corrosion rate ofless than I mpy. A minimum corrosion allowance of 0.04 inch is
recommended.

b Pitting Corrosion
At the concentrations and temperatures used, mtric acid will not pit 304L and 3l6L is more resistant than 304L.

Conclusion:
Pitting is not considered a problem for either 304L or 316L.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not expected in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to stress corrosion crack stainless steel is unknown. In part this is because the
amount varies with temperature, metal sensitization, the environment and because chloride tends to concentrate under heat
transfer conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can
lead to cracking under some conditions. Generally, as seen in Sedriks (1996) and Davis (1994), stress corrosion cracking
does not usually occur below about 140°F. Further, the use of "L" grade stamless reduces the opportunity for sensitization
and, therefore, the likelihood of cracking. These tanks are not expected to have significant concentrations of chlorides
present and the normal operating temperature should not be high enough to cause concern.

Conclusion:
The use of 304L and 3l6L are expected to be acceptable with 3l6L marginally better.

e Crevice Corrosion
See Pitting.

Conclusion:
See Pitting

f Corrosion at Welds
Weld corrosion is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is not expected to be a problem.

Conclusions
Not expected to be a concern.

HSH-TK-OOOOI & 2 Sheet20f5



24590-HLW-NID-HSH-POOOI
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

i Vapor Phase Corrosion
Not considered to be a concern.

Conclusion
Not a problem.

j Erosion
Velocities withm the vessel are expected to be low

Conclusion
Not expected to be of concern.

k Galling of Moving Surfaces
Tank contains remotely removable spray ring assembly Components have been designed to rmrurruze the possibility of
gallmg.

Conclusion:
Design of components is such as to eliminate concern.

I FrettinglWear
Removable strainer basket is present. Components have been designed to minimize the possibihty of fretting.

Conclusion.
Design of components is such as to eliminate concern.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion
Not applicable.

n Cavitation
None expected.

Conclusion,
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Concluston.
Not applicable

p Inadvertent Addition of Nitric Acid
These tanks contain normally contain nitric acid.

Conclusion.
Not applicable.
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OPERATING CONDITIONS

Component(s) (NamellD #)

Facility

In Black Cell?

HLW

No

DECONTAMINATION TANK MELTER CAVE 1 AND 2
(HSH-TK-00001/2)

Chemicals Unie Contract Maximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum gil

Chloride gil

Fluoride gil

Iron gil

Nitrate Q/I

Nitrite gil

Phosphate QII

Sulfate gil

Mercurv gil

Carbonate gil

Undissolved solids wt%

Other (NaMn04, Pb,...) gil

Other gil

pH N/A Assumption 1

Temperature OF Assumption 2

List of Organic Species:

Notes:
1. Concentrations less than 1x 10" gil do not need to be reported; list values to two Significant digits max

Assumptions
1. Assume pH near 0
2. Tmin 59 'F, Tnorm 95 'F, Tmax 212 'F
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RLD-VSL-00007 (HLW)
Acidic Waste Vessel
• Design Temperature (OF)(max/min): 168/40
• Design Pressure (psig) (max/min): 15IFV
• Location: incell
• PJM Discharge Velocity (fps): 26
• Drive Cycle: 25 %

11/1111111111111111111111111
R10344401

Offspring items

RLD-PJM-OOOO5 - RLD-PJM-00008
RLD-VSL-00015A/B, RLD-RFD-00162A/B

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheets 5 and 6

Operating Modes Considered:
• Vessel is operating at pH 2 at the normal operatmg temperature.
• Waste is neutralized in vessel.
• The vessel is alkaline.
• Wash solutions could be 5M NaOH, 0.5M nitnc acid or DIW.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNSNo.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: UNS N08367 or N08926
Steam ejectors and piping: UNS N06022

The vessel head on the inside of the vessel under nozzles 7, 8, 29, 30, 36, and 37 shall have a
band of Hastelloy C-276 clad layer a minimum of 4 inch wide surrounding the outer perimeter
of the nozzle pipe.

Recommended Corrosion Allowance: 0.04 inch (includes 0.00 inch erosion allowance; localized
protection is provided as necessary and is discussed elsewhere)

Process & Operations Limitations:
• Develop a lay-up strategy.
• Develop a rinsing/flushing strategy for acid and water.

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only. This bound document contains a total of 6 sheets.
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Corrosion Considerations:

This vessel collects liquids from the SBS, the SBS condensate receiver vessel, and the waste neutralization vessel. The
collected waste consists of SBS purge and WESP and HEME drainage. Sodium hydroxide is added to the vessel to adjust
pH based on sample analysis.

a General Corrosion
Wildmg and Paige (1976) have shown that in 5% nitric acid WIth 1000 ppm fluonde at 290°F, the corrosion rate of 304L can be kept as low
as 5 mpy by the use of AI+++. Additionally, Sedriks (1996) has noted with 10% (",2N) nitric acid and 3,000 ppm fluoride at 158°F, the
corrosion rate of 304L is over 4,000 mpy. Under the same conditions, a 6% Mo alloy has a corrosion rate of about 3 mpy and C-22 <2 mpy.
Extrapolating acid concentration, fluoride concentration, and temperature, suggests the corrosion rate for 304L and 316L would be less than
about I mpy and 6% Mo and C-22 are much less. The presence of AI+++ is expected to reduce the corrosion rate but it is In Insufficient
quantitIes to be highly effective. 304L or 316L will not be satIsfactory at the listed conditions. A minimum of a 6% Mo alloy is needed.

Hamner (1981) lists a corrosion rate for 304 (and 304L) in NaOH ofless than 20 mpy (500 um/y) at 77°F. He shows 316 (and 316L) has a
rate of less than 2 mpy up to 122°F and 50% NaOH. Sednks (1996) states that the 300 series are acceptable In up to 50% NaOH at
temperatures up to about 122°F or slightly above. The usual corrosion rate for 304L in pure NaOH will be less than about 0.1 mpy up to
about 212°F though Sednks states the data beyond about 122°F are incorrect due to oxidizer contaminants - such as contained in the waste.
The corrosion rates of the higher nickel alloys are expected to be lower. In this system, 304L or 316L stamless steel will be acceptable
during alkaline conditions.

Conclusion:
One of the 6% Mo alloys is expected to be the minimum required. The uniform corrosion rate of higher alloys will be smaller- it is
assumed a corrosion allowance of 0.04 inch would be satIsfactory for them.

b Pitting Corrosion
Chlonde is known to cause pitting in acid and neutral solutions. Normally the vessel is to operate at about 138°F at a pH ranging from 2 to
14. Extrapolatmg from Wilding & Paige data (1976), it appears that 304L would not pit due to the presence of the nitnc acid and excess
nitrate. Berhardsson et al (1981) have similar conclusions based solely on concentrations. 3 I6L will provide added protection should
chlorides concentrate during operation, though at the maximum operatmg conditions a 6% Mo is recommended.

If the vessel were filled with process water and left stagnant, there would be a tendency to pit, more so with the 300 series than with 6% Mo
alloys. The time to initiate would depend on the source of the water, being shorter for filtered river water and longer for DIW. Pitting has
been observed in both cases, and is likely because residual chlorides are likely to remain.

Conclusion:
Based on the expected operating conditions, a 6% Mo is expected to be satisfactory.

c End Grain Corrosion
End grain corrosion only occurs in hot concentrated oxidizing acid conditions.

Conclusion:
Not believed likely in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with
temperature, metal sensitization, the environment, and also because chloride tends to concentrate under heat transfer conditions, by
evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under some conditions.
Generally, as seen in Sedriks (1996) and Davis (1987), stress corrosion cracking does not usually occur below about 140°F for sensitized
alloys. According to Koch (1995), the presence of fluoride exacerbates intergranular stress corrosion cracking. With the proposed normal
conditions, a 6% Mo is expected to be the minimum acceptable.

Steam ejectors will be used to empty the vessel. A band ofC-276 is needed in the high temperature zone of the dome to prevent cracking at
the nozzle entry.

Conclusion:
For the normal operatIng environment, a 6% Mo alloy is required.

e Crevice Corrosion
With the stated operating conditions, a 6% Mo alloy would be the minimum acceptable. Also see Pitting.

Conclusion:
A 6% Mo alloy is recommended.

f Corrosion at Welds
It is expected that the heat tint will be removed during normal operation. NiCrMo-3 or similar filler metal should be used to avoid low
molybdenum areas in the welds.

Conclusion:
Weld corrosion IS not considered a problem.
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g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth - the temperature is approximately correct but the pH is too acid.

Conclusion:
MIC is not likely a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is a not expected to be a problem.

Conclusions
Not expected to be a concern.

i Vapor Phase Corrosion
The vapor phase portion of the vessel IS expected to be contacted with particles of waste from splashing. Vessel is fitted with wash rings.
Recommend more pitting resistant 6% Mo alloy.

Conclusion:
Vapor phase corrosion is not a concern.

j Erosion
Based on past experiments by Smith & Elmore (1992), the solids are soft and erosion is not expected to be a concern for the vessel wall. At
least 0.090 inch of additional N08367 or N08926 should be provided as localized protection for the applicable portions of the bottom head
to accommodate PJM discharge velocities of up to 9.4 mls with solids concentrations of 1.2 wt% for 100 % operation. A maximum solids
concentration of 1.2 wt% occurs during normal operations using contract maximums in the leach case.

The wear of the PJM nozzles can occur from flow for both the discharge and reflood cycles of operation. At least 0.075 inch of additional
N08367 or N08926 should be provided on the inner surface of the PJM nozzle to accommodate wear due to PJM discharge and suction
velocities with solids concentrations up to 1.2 wt% for 100 % operation.

Conclusion:
The recommended corrosion allowance provides sufficient protection for erosion of the vessel walls. Additional localized protection for the
bottom head will accommodate PJM discharge velocities and for the PJM nozzles will accommodate PJM discharge and reflood velocities.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
For passive alloys there is negligible potential difference so galvanic corrosion is not a concern.

Conclusion:
Not expected to be a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Nitric Acid Addition
Vessel normally operates at low pH.

Conclusion:
Not applicable.
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (NamellD #) Acidic waste vessel (RLD-VSL-00007)

Facility

In Black Cell?

HLW

yes

Chemicals Unit1 Contract Maximum Non-Routine Notes
Leach Noleach Leach NoLeach

Aluminum gil 2.28E-01 2.77E-01

Chloride gil 4.96E-01 7.42E-01

Fluoride gil 3.05E-01 4.95E-01

Iron all 1.64E+00 8.94E-01

Nitrate gil 2.54E+01 2.57E+01

Nitrite all
Phosphate gil 1.18E-02 2.74E-02

Sulfate gIl

Mercury gIl 2.72E+00 3.12E+00

Carbonate gIl

Undissolved solids wt% 1.20% 1.07% Note 4

Other (NaMn04, Pb ...l gIl 7.85E-02 4.25E-02

Other gIl

pH N/A Note 3

Temperature OF Note 2

List of Organic Species:

Notes:
1.Concentrations lessthan1x 1<t gil do not needto be reported; list valuesto twosignificant digitsmax.
2.Trmn 137°F, T normal 13SoF, Tmax143 OF
3. pH 2 to 14. Receives various streams of differing pH but is neutralized before transfer.
4.Receives non-routine highsolidsfromSBS

Assumptions
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5.6.5 Acidic Waste Vessel (RLD-VSL-00007)

Routine Operations

The acidic waste vessel (RLD-VSL-00007) is in a black cell and collects liquid from the SBS
(HOP-SCB-OOOOl/2), the SBS condensate receiver vessels (HOP-VSL-00903/904), and the
waste neutralization vessel (HDH-VSL-00003). The collected waste consists ofSBS purge,
WESP and HEME drainage, and neutralized canister decontamination waste. The vessel
receives transfers approximately once per day. The vessel contents are sampled for pH
before being transferred to the PT vessel PWD-VSL-00043. The PIMs keep the vessel
contents well mixed for a representative sample. Sodium hydroxide is added to the vessel
based on the sample analysis and the mass of effluent in the vessel. The vessel transfers to
the pretreatment vessel PWD-VSL-00043 approximately once every day. The process flow
diagrams for the RLD system (24590-HLW-M5-VI7T-P0007001 and 24590-HLW-M5
V17T-P0007002) illustrate the RLD vessels, associated equipment, and stream data.

Non-Routine Operations that Could Affect CorrosionlErosion

Receives high solids from the SBS.
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RLD-BRKPT-00007 & RLD-BRKPT-00009 (HLW)
Acidic Wash Transfer Breakpot
• Design Temperature (OF) (max/min): 368/40
• Design Pressure (psig) (internal/external): l5/FV
• Location: incell

Contents of this document are Dangerous Waste Permit affecting

IIIII11111111111111111111111
R10342879

Operating conditions are as stated on sheet 5 and 6

Operating Modes Considered:
• Normal operations

Materials Considered:

Material Relative Acceptable Unacceptable
ruNS No.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L(S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.04 inch (includes 0.00 inch erosion allowance)

Process & Operations Limitations:
• Develop procedure for thoroughly flushing with water.

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only. This bound document contains a total of6 sheets.

I \
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Corrosion Considerations:

Breakpots are normally empty and at ambient temperature. Steam is used for transfer and breakpots could see steam
temperatures but such conditions will be of short duration. Breakpots will routinely transfer effluent from RLD-YSL-00007
and RLD-YSL-00008.

a General Corrosion
Wilding and Paige (1976) have shown that in 5% nitric acid with 1000 ppm fluoride at 290°F, the corrosion rate of 304L can be kept as low
as 5 mpy by the use of AI-. Additionally, Sedriks (1996) has noted with 10% (~2N) nitric acid and 3,000 ppm fluoride at 158°F, the
corrosionrateof 304L is over 4,000 mpy. Extrapolating acid concentration, fluorideconcentration, and temperature. suggests the corrosion
rate for 304L and 316L would be less than about I mpy. The presence of AI- is expected to reduce the corrosion rate to near zero. It is
probable that 304L or 316L would be satisfactory at the listed conditions. The less control of the acid conditions, the more consideration
thatwill have to be given to more corrosionresistantalloys.

Conclusion:
304L and 316L are expected to be sufficiently resistant to the waste solution with a probable general corrosion rate of less than 1 mpy. The
uniform corrosion rate of higher alloys will be smaller.

b Pitting Corrosion
Chloride is known to cause pitting in acid and neutral solutions. Normally the vessel is to be at ambient temperatures, with possible brief
excursions to steam temperatures at transfer, at a pH ranging from 2 to 14, based on upstream vessels RLD-YSL-00007 and RLD-YSL
00008. Extrapolating from Wilding & Paige data (1976), it appears that 304L would not pit due to the presence of the excess nitrate.
Berhardsson et al (1981) have similar conclusions based solely on concentrations. However, 316L will provide added protection against
chloride concentrate during operation andis recommended.

Conclusion:
Based on the stated operating conditions, 316L is expected to be satisfactory.

c End Grain Corrosion
Endgrain corrosion occursin hot concentrated acid conditions.

Conclusion:
Not believed likely in this system.

d Stress Corrosion Cracking
The exact amount of chloriderequired to cause stresscorrosion cracking is unknown. In partthis is because theamount varieswith
temperature, metal sensitization, theenvironment, andalso becausechloride tendsto concentrate underheat transfer conditions.by
evaporation. andelectrochemically duringa corrosion process. Hence,even as littleas 10 ppmcan lead to cracking undersome conditions.
Generally, as seen in Sedriks (1996) and Davis (1987), stress corrosion cracking does not usually occur below about 140°F for sensitized
alloys. With the proposed normal conditions, 316L is recommended.

Conclusion:
For the stated operating environment, 316L is acceptable.

e Crevice Corrosion
Assuming no adherent deposits remain, and the stated operating conditions, 316L is acceptable. Also see Pitting.

Conclusion:
A minimum of 316L is recommended.

f Corrosion at Welds
Weldcorrosion is not considered a problem in theproposedenvironment.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microbiologically IndncedCorrosion (MIC)
The proposed operating conditions are not conducive to microbial growth.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is a not expected to he a problem.

Conclusions
Not expected to be a concern.

RLD-BRKPT-00007 & RLD-BRKPT-00009: Sheet:2 of6
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i Vapor Phase Corrosion
Vaporphasecorrosion is not expectedto be a concern. Further, thepresenceof wash ringsindicatesdepositscanhe prevented.

Conclusion:
Not expectedto be a concern

j Erosion
Velocities within the vessel are expected to be low.

Conclusion:
Not a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
No dissimilar metalsarepresent.

Conclusion:
Not a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
Thetemperatures aretoo low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Nitric Acid Addition
Higher chloride contents and higher temperatures usually require higher alloy materials. Nitrate ions inhibit the pitting and crevice corrosion
of stainless alloys. Furthermore, nitric acid passivates these alloys; therefore, lower pH values brought about by increases in the nitric acid
content ofprocess fluid will not cause higher corrosion rates for these alloys. The upset condition that was most likely to occur is lowering
of the pH of the vessel content by inadvertent addition ofO.S M nitric acid. Lowering of pH may make a chloride-containing solution more
likely to cause pitting of stainless alloys. Increasing the nitric acid content of the process fluid adds more of the pitting-inhibiting nitrate ion
to the process fluid. In addition, adding the nitric acid solution to the stream will dilute the chloride content of the process fluid.

Conclusion:
The recommended materials will be able to withstand a plausible inadvertent addition of 0.5 M nitric acid.

RLD-BRKPT-00007 & RLD-BRKPT-00009: Sheet:3 0[3
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (NamellD #) Acidic wastetransfer breakpot

Facility

In BlackCell?

HLW

Yes

(RLD-BRKPT-00007, RLD-BRKPT-00009)

Chemicals Unit1 ContractMaximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum g/l 4.33E-02 6.B4E-02

Chloride gil 1.49E-01 1.82E-01

Fluoride !III 9.19E-02 1.22E-01

Iron gil 4.19E-01 3.23E-C1

Nitrate !III 2.54E+01 2.57E+01

Nitrite gil

Phosphate gil 2.2BE-03 4.77E-03

Sulfate gil

Mercury gil 5.15E-01 7.66E-01

Carbonate gil

Undissolved solids wt% 0.35% 0.37%

Other ( Pb) !III 1.47E-02 1.06E-02

Other gil

pH N/A

Temperature OF Note 2

Listof Organic Species:

Notes:
1.Concentrations lessthan 1x lO-4g11 donotneed to be reported; listvalues to two significant digits max.
2. Streams entering breakpots usesteam for transfer forshort duration, butbreakpots arenormally empty.

Assumptions
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5.6.3 Addle Waste Traosfer Breakpot (RLD-BIlKPT-OOOO7, RDL-BRKPT-000(9)

Routine (')perad.oas

Receives eIDuent from RLD-VSL-OOOO7 and RLD-VSL-OOOOS, and IDmsfers to PWD-VSL.()0043.

NOIl-Ro_tIne Opentlou that Could AfJec:t CorrosloolErosioD

None identified.

RLD-BRKPT-00007 & RLD-BRKPT-00009: Sheet:6 of 6



24590-HLW-NID-RLD-P0006
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

RLD-VSL-00008 (HLW)
Plant Wash and Drains Vessel
• Design Temperature (OF)(Max/min): 165/40
• Design Pressure (psig) (Max/min): 15/FV
• Location: incell
• PJM Discharge Velocity (fps): 26
• Drive Cycle: 25 %

1111111111111111111111111111
R10344403

Offspring items
RLD-VSL-000l6A/B, RLD-RFD-00163A/B
RLD-PJM-OOOOI -- RLD-PJM-00004

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheets 6 and 7

Operating Modes Considered:
• The vessel is always alkaline, pH 10, at the normal operating temperature.
• Acid from canister decontamination is present without neutralization and halide concentrations are small.
• NaOH is present without neutralization.
• The vessel is filled with process water with only small quantities of other chemicals.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNSNo.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified)
Steam ejectors and piping: UNS N06022

The vessel head on the inside of the vessel under nozzles 21, 22, 23, and 24 shall have a band of
Hastelloy C-276 clad layer a minimum of 4 inch wide surrounding the outer perimeter of the
nozzle pipe.

Recommended Corrosion Allowance: 0.04 inch (includes 0.00 inch erosion allowance; localized
protection is provided as necessary and is discussed elsewhere)

This bound document contains a total of7 sh t

Process & Operations Limitations:
• Develop rinsing/flushing procedure.
• Develop lay-up strategy.

ra ionu I r VI
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Corrosion Considerations:

Vessel collects all vessel, sump, and plant washes from C3 and C5 areas within the HLW vitrification as well as wash water
from cell walls, equipment exterior surfaces, stainless steel cladding, and bulges. Sodium hydroxide is added to adjust pH
as necessary.

a General Corrosion
Hamner (1981) lists the corrosion rate for 304 (and 304L) in NaOH to be less than about 20 mpy at 77°F and over 20 mpy at 122°F. He
shows 316 (and 316L) has a rate of less than 2 mpy up to 122°F and 50% NaOH. Sedriks (1996) states that the 300 series are acceptable in
up to 50% NaOH at temperatures up to about 122°F or slightly above. Indications are that in pH 8 water, the uniform corrosionrate is
negligible even at the design temperature.

The only concern is that if the vessel can actually receive un-neutralized canister decontamination solutions, then It will depend on how
long they are present. If excess decontamination acid is present, the fluoride concentration is expected to be small and the excessive
HNOy'HF corrosion rates are not expected. Excess CeIV may be present in acid but this is not expected to be a concern.

Conclusion:
304L or 316L is acceptable for normal operating conditions.

b Pitting Corrosion
It is thought that in alkaline solution chlorides are likely to promote pitting only m tight crevices. Koch (1995) is of the opinion that
fluoride will have little effect in an alkaline media.

Normally the vessel is to operate at 86°P. This acceptable for 316L as long as there is no concentration of neutralized solutions.
No significant concentrations ofpitting agents are expected, particularly considering the concentration of nitrate. 316L is recommended.

If the vessel were filled with process water and left stagnant, there would be a tendency to pit. The time to initiate would depend on the
source of the water, being shorter for filtered river water and longer for DIW. Pitting has been observed in both cases, and is likely because
residual chlorides are likely to remain.

Conclusion:
Localized corrosion, such as pitting, is common but is not expected to be a concern under the given conditions. 316L is considered
acceptable.

c End Grain Corrosion
End gram corrosion only occurs in metal with exposed end grams and in hot concentrated acid conditions.

Conclusion:
Not believed likely m this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking IS unknown. In part this is because the amount varies with
temperature, metal sensitization, and the environment. But it IS also unknown because chloride tends to concentrate under heat transfer
conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under
some conditions. Further, as seen in Sedriks (1996) and Davis (1987), stress corrosion cracking does not usually occur below about 140°F.

Steam ejectors will be used to empty the vessel. A band of C-276 is needed in the high temperature zone of the dome to prevent cracking at
the nozzle entry.

Conclusion:
Because of the normal operating environment as well as that which can occur during off normal conditions, 316L is recommended. The
stearn ejector should be Hastelloy C-22 or equivalent.

e Crevice Corrosion
Sohds content could lead to deposits on the bottom of the vessel. At the normal temperature, 316L will be sufficiently resistant to crevice
corrosion. In addition, see Pitting.

Conclusion:
Under the stated operating conditions, 3l6L appears satisfactory.

fCorrosion at Welds
Corrosion at welds is not considered a problem in the proposed environment.

Conclusion:
Weld corrosionis not considered a problem for this system.

RLD-VSL-00008: Sheet:2 of7
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g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are conducive to microbial growth though In thrs part of the system microbial contaminants are not
expected.

Conclusion:
MIC 1S not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is a not expected to be a problem.

Conclusions
Not expected to be a concern.

i Vapor Phase Corrosion
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing. It is unknown whether this will be
sufficiently washed or whether residual acids or solids will be present. In the former case, 304L would be satisfactory. If particles or
droplets remain on the surface, concentration of the salts is feasible and could lead to pitting. 316L is the minimum recommended.

Conclusion:
Not expected to be a concern, although 316L should be used.

j Erosion
Based on past experiments by Smith & Elmore (1992), the solids are soft and erosion is not expected to be a concern for the vessel wall. At
least 0.051 inch of additional 316L stainless steel should be provided as localized protection for the applicable portions of the bottom head
to accommodate PJM discharge velocities of up to 8.9 mls with solids concentrations of26 wt"10 for 10 % ofthe time and 0.029% for 90 %
of the time during 100 % operation. A maximum solids concentration of 26-wt% occurs during non-routine operations using contract
maximums in the leach case.

The wear of the PJM nozzles can occur from flow for both the discharge and reflood cycles of operation. At least 0.040 inch of additional
316L stainless steel should be provided on the inner surface of the PJM nozzle to accommodate wear due to PJM discharge and suction
velocities with solids concentrations up to 26 wt% for 10 % of the time and 0.029 % for 90 % of the time during 100 % operatton.

Conclusion:
The recommended corrosion allowance provides sufficient protection for erosion of the vessel walls. Additional localized protection for the
bottom head will accommodate PJM discharge velocities and for the PJM nozzles will accommodate PJM discharge and reflood velocities.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
For passive alloys there is negligible potential difference so galvanic corrosion is not a concern.

Conclusion:
Not expected to be a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

RLD-YSL-00008: Sheet:3 of7



24590-HLW-NID-RLD-P0006
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

p Inadvertent Nitric Acid Addition
Higher chloride contents and higher temperatures usually require higher alloy materials. Nitrate ions inhibit the pitting and crevice corrosion
of stainless alloys. Furthermore, nitric acid passivates these alloys; therefore, lower pH values brought about by increases in the nitric acid
content ofprocess fluid will not cause higher corrosion rates for these alloys. The upset condition that was most likely to occur is lowering
of the pH of the vessel content by inadvertent addition of 0.5 M nitric acrd. Lowering of pH may make a chloride-containing solution more
likely to cause pitnng of stainless alloys. Increasing the mtric acid content of the process fluid adds more of the pitting-inhibiting nitrate ion
to the process fluid. In addition, adding the nitnc acid solution to the stream WIll dilute the chlonde content of the process fluid.

Conclusion:
The recommended matenals will be able to withstand a plausible inadvertent addition of 0.5 M nitric acid.
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (Name/lD #)

Facility HLW

Plant wash and drains vessel (RLD-VSL-00008)

In Black Cell? Yes---
Chemicals Unie Contract Maximum Non-Routine Notes

Leach No leach Leach No Leach

Aluminum gIl 1.23E-02 1.71E+01 5.31 E+01

Chloride gIl 2.55E-04 5.29E-01 7.42E-01

Fluoride gIl 1.65E-04 6.30E-01 7.51E-01

Iron gIl 1.34E-01 1.43E-04 1.88E+02 1.27E+02

Nitrate gIl 2.56E-02 2.65E-02 3.15E+01 3.40E+01

Nitrite gIl 8.24E-04 2.92E+OO 3.39E+OO

Phosphate gIl 2.31 E-03 4.34E+00 1.33E+01

Sulfate gIl 4.11E-04 1.13E+00 1.36E+00

Mercury gIl 9.33E-04 2.72E+00 3.12E+OO

Carbonate gIl 2.27E-03 4.02E+OO 5.03E+00

Undissolved solids wt% 0.029% 26% 23%

Other (NaMn04, Pb,...) gIl 4.93E-03 6.91E+OO 4.69E+00

Other gIl

IpH N/A Note 3

Temperature OF Note 2

List of Organic Species:

Notes:
1.Concentrations lessthan 1x 1a" gIldonotneed to bereported; listvalues to twosignificant digits max.
2. Tmin 59 of, Tnorm 86of, Tmax140 of
3.pH8 to 12.6; Average pH 10

Assumptions
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5.6.6 Plant Wasil and Drains Vessel (RLI).VSL-OOOOS)

Routtae Operatiou

Theplant wash and drains vessel (RLD.VSL-00008) is in a blackcell andeolleets aU vessel, sump. and
plant washes fromC3andCS areaswithinthe HLW vitrifICation building. Vessel RIJ)..VSL..ooooS also
collects wash water from cellwalla. equipment exterior surfaces, stainless steel cladding, and bulges.
Theseeffluents enterRLD-VSL-OOOO8 viawasheffluent breakpom RLD-B:RK.PT-00001 and RLD
BRKPT-00003. ThePM! keepthe vessel conrent5 wenmixedfor a representative sample. Sodium
hydroxide is added to thevessel based on the sample analysis and the massofeffiuent in the~L The
vesselreeeives intermittentflows., and transfers to prttrcatm.e:nt vessel PWD-VSL-00043 when thebatch
is full or at the operator's discretion.

Non-Routine Operations iIlat Could AffectCorrosionJErosioo

Noneidentified.
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RLD-BRKPT-00004 (HLW)
Wash Effluent Breakpot
• Design Ternperature (OP)(max/min): 368140
• Design Pressure (psig) (internal/external): 15IFY
• Location: incell

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheets 5 and 6

Cannot be maintained/replaced during 40-year design life

Operating Modes Considered:
• Normal operation.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNS No.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L(S31603) l.l8 X
6% Mo IN083671N08926) 7.64 X
Allov 22 IN06022) 11.4 X
Ti-2 (RS0400) 10.1 X

1111111111111111111111111111
R10342880

Recommended Material: 304 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.04 inch (includes 0.00 inch erosion allowance)

Process & Operations Limitations:
• Develop rinsing/flushing procedure for acid and water.

Please note !hat source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
ownednuclearfacilities. Information contained hereinon
radionuclides is provided for process description purposes only. This bound document contains a total of 6 sheets.
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Corrosion Considerations:

The breakpot is normally empty and at ambient temperature. Steam is used for transfer and breakpot could see steam temperatures
but such conditions will be of short duration. The breakpot transfers wash effiuent from various vessels during non-routine
operations.

a General Corrosion
In normaloperation, the vessels will contain only plant wash. It is also possible that the vessel would be flushed with process wash solvent; this
solventmaybe water, acid,or caustic.

The uniform corrosion rate of the 300 series stainless steels in DlW at temperatures up to about boiling are generally considered to be small, <1
mpy. The corrosion rate for the stated normal operating conditions is expected to be similar.

Conclusion:
304L or 316L is expected to be sufficiently resistant to the waste solution with a probable general corrosion rate of less than I mpy.

b Pitting Corrosion
Chloride is known to cause pitting of stainless steels and related alloys in acid and neutral solutions. It is thought that in alkaline solutions
chlorides are less likely to promote pitting except in tight crevices such as under deposits. Koch (1995) is of the opinion that fluoride will have
little effect in an alkaline media.

Normally the breakpot will be at ambient temperature, assume approximately 70 OF. At this temperature, based on the work of Zapp (2000) and
others, 304L stainless steel would be acceptable in the proposed conditions.

Conclusion:
Based on the stated conditions, 304L will be acceptable.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in hot concentrated acid conditions.

Conclusion:
Not expected in this system.

d Stress Corrosion Cracking
Theexactamount of chloride required to causestresscorrosion cracking is unknown. Inpart this is becausetheamount varieswithtemperature,
metalsensitization, theenvironment andalso becausechloride tendsto concentrate under heattransfer conditions, by evaporation, and
electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under some conditions. Generally, as seen in
Sedriks (1996) and Davis (1987), chloride stress corrosion cracking does not usually occur below about 140°F. With the assumed operating
temperature and alkaline conditions, 304L is expected to be satisfactory.

Conclusion:
At the normal operating conditions, 304L stainless is acceptable.

e Crevice Corrosion
It is assumed that no long-term adherent deposits or other crevices are present. Therefore, 304L is acceptable. In addition, see Pitting.

Conclusion:
At the normal operating conditions, 304L stainless is acceptable.

f Corrosion at Welds
Weld corrosion is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microbiologically Induced Corrosion (MIq
The normaloperating conditions are not conducive to microbial growth.

Conclusion:
MIC is not considered a problem.

b Fatigue/Corrosion Fatigue
Corrosion fatigue is a not expected to be a problem.

Conclusions
Not expected to be a concern.
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i Vapor Phase Corrosion
Vaporphase corrosion is not expectedto be a concern. Further, thepresenceof washringsindicatesdepositscanbeprevented.

Conclusion:
Not expectedto be a concern

j Erosion
Velocities within the vessel are expected to be low.

Conclusion:
Not a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettingIWear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
No significantly dissimilar metals are present.

Conclusion:
Not expected to be a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Nitric Acid Addition
Higher chloride contents and higher temperatures usually require higher alloy materials. Nitrate ions inhibit the pitting and crevice corrosion of
stainless alloys. Furthermore, nitric acid passivates these alloys; therefore, lower pH values brought about by increases in the nitric acid content of
process fluid will not cause higher corrosion rates for these alloys. The upset condition that was most likely to occur is lowering of the pH ofthe
vessel content by inadvertent addition of 0.5 M nitric acid. Lowering ofpH may make a chloride-containing solution more likely to cause pitting of
stainless alloys. Increasing the nitric acid content of the process fluid adds more of the pitting-inhibiting nitrate ion to the process fluid. In addition,
adding the nitric acid solution to the stream will dilute the chloride content of the process fluid.

Conclusion:
The recommended materials will be able to withstand a plausible inadvertent addition of0.5 M nitric acid.
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (Name/ID #) Plant wash and drains transfer breakpot (RLD-BRKPT-00004)

Facility

In Black Cell?

HLW

Yes OPERATING CONDITIONS

Chemicals Unie Contract Maximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum gil

Chloride gil

Fluoride gil

Iron gil

Nitrate all

Nitrite gil

Phosphate gil

Sulfate gil

Mercury gil

Carbonate gil

Undissolved solids wt%

Other (NaMn04. Pb....) all

Other all

IpH N/A

Temperature OF Note 2

List of Organic Species:

Notes:
1. Concentrations less than 1x 1cf gAdo not need to be reported; list values to two significant digits max.
2. Streams entering breakpots use steam for transfer for short duration, but breakpots are nonnally empty.

Assumptions
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5.(j.1PlotWasil ud Dnbu Tru.sfer Breakpot (RLD-BRKPT-OOOO4)

Roudu OperatloDi

Receives eftlumt from RIJ).VSL-OOOO8 and HCP-SUMP.oooo1and transfers toPWD-VSlAlOO33.

Non-RA'ludae OperatlonJ tIIatCoaJd Afl'eet CorroslolllErodon

Spillofreagent. etc. to 8 sump.
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RLD-VSL-00002 (HLW)
Offgas Drains Collection Vessel
• Design Temperature (OF)(max/min): 167/40
• Design Pressure (psig) (internal/external): 15/FV
• Location: incell

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheets 5 and 6

The solution is from vapor phase carry-over from HOP-HEME-OOOO I AlB and HOP-HEME-00002A1B.

Not maintainable during the 40 y design life.

Operating Modes Considered:
• The vessel is pH '" 2.4 at the normal operating temperature.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNS No.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N083671N08926) 7.64 X
Allov 22 (N06022) 11.4 X
Ti-2 (RS0400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified)

III I /1/11111111IIII"" II III
R10344402

Recommended Corrosion Allowance: 0.04 inch (includes 0.00 inch erosion allowance)

Process & Operations Limitations:
• Develop rinsing/flushing procedure for acid and water.

• Develop lay-up strategy.

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only. This bound document contains a total of 6 sheets.

~

0 1/5/0'1 Issued for Permitting Use j ~ OJ)~ ilddI\
REV DATE REASON FOR REVISION PREPARER CHECKER APPROVER
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Corrosion Considerations:

This vessel receives little or no transfer of effluent during normal operation. It can receive condensate from the
low points in the main offgas ductrs downstream of the HOP HEMEs (consider composition consistent with that
of the HEMEs), decontamination effluent from HLW C5 drains, and plant wash for level makeup.

a General Corrosion
Hamner (1981) lists corrosion rates for 304 (and 304L) and 316 (and 316L) ofless than about 1 mpy in dilute nitric acid
solutions. Based on Uhlig (1948), little uniform corrosion is expected at these conditions. The stated solutions are
compatible with the 300 series stainless steel.

Conclusion:
The 300 series alloys are expected to be acceptable.

b Pitting Corrosion
No significant concentrations ofpitting agents are shown. Due to the possibility of the solution concentrating in the vessel,
316L is recommended.

Conclusion:
Pitting is not expected to be a concern. 3 I6L is minimum recommended.

c End Grain Corrosion
End grain corrosion only occurs in highly oxidizing acid conditions.

Conclusion:
Not applicable.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount
varies with temperature, metal sensitization, and the environment but also because chloride tends to concentrate under heat
transfer conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can
lead to cracking under some conditions. As seen in Sedriks (1996) and Davis (1987), stress corrosion cracking does not
usually occur below about 140°F.

With wash lines available and expected temperature shown at 125°F, there should be minimal chance of cracking.

Conclusion:
Based Onthe normal operating environment, 316L is recommended.

e Crevice Corrosion
With the stated operating conditions, 316L is the minimum acceptable. Also see Pitting.

Conclusion:
See Pitting.

f Corrosion at Welds
Corrosion at welds is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are conducive to microbial growth though in this part of the system microbial
contaminants are not expected.

Conclusion:
MIC is not considered a problem.

RLD-VSL-00002: Sheet: 2 of 6



24590-HLW-N1D-RLD-P0013
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

h Fatigue/Corrosion Fatigue
Corrosion fatigue is a not expected to be a concern.

Conclusions
Not expected to be a concern.

i Vapor Phase Corrosion
Not expected in this system.

Conclusion:
Not a concern.

j Erosion
Velocities are expected to be low.

Conclusion:
Not a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I Fretting/Wear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not expected to be a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Nitric Acid Addition
Vessel operates at low pH under normal conditions.

Conclusion:
Not applicable.
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (Name/lD #)

Facility HLW

Offgas drains collection vessel (RLD-VSL-00002)

In Black Cell? Yes---
Chemicals Unit1 Contract Maximum Non-Routine Notes

Leach No leach Leach No Leach

Aluminum gn 3.33E-04 3.17E-04

Chloride gil 1.01 E-02 1.72E-02

Fluoride gn 5.71E-03 1.21 E-02

Iron gn 2.08E-03 7.67E-04

Nitrate gil 1.13E+OO 7.67E-01

Nitrite gil
Phosphate gil
Sulfate gn
Mercury gn 6.77E-01 5.78E-01

Carbonate gil

Undissolved solids wt% 0.07% 0.06%

Other (NaMn04, Pb,...) gn
Other gil

IpH N/A Note 2

Temperature OF Note3

List of Organic Species:

Notes:
1. Concentrations lessthan1x 10,4gil do not needto be reported; list values to two significant digitsmax.
2. pH~2.5 to 6.5, assumes condensate IS worstcase
3. Tmin59 OF. Tnorm 125OF, Tmax141°F

Assumptions

RLD-VSL-00002: SheetS of6
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5.6.4 Offgas Drains Collection Vessel (RLD-VSL-00002)

Routine Operations

The offgas drains collection vessel (RLD-YSL-00002) is in a black cell and receives little or
no transfer of effluent during normal operation. Vessel RLD-YSL-00002 receives the
following: condensate from the low points in the main offgas ducts downstream of the
HEMEs (HOP-HEME-OOOOIA/B and HOP-HEME-00002A/B); condensate from the pulse
ventilation system header; and plant wash for level makeup to maintain hydraulic seal
between the pulse jet ventilation system (PJY), the primary offgas system (HOP) and the C5
cell. The vessel contents are transferred to the plant wash and drains vessel RLD-YSL
00008. The drain lines must be dipped below the liquid level in the vessel to maintain a
static water column in the drain line that will balance the pressure differential between the
drain location and the vessel vent system. To ensure that the drain lines are below the liquid
level, makeup water from the plant wash system will be added to the vessel to compensate
for evaporation when condensation does not occur in the offgas system.

Non-Routine Operations that Could Affect CorrosionlErosion

Receives highly acidic effluent from the HEME.

RLD- VSL-00002: Sheet: 6 of 6
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Attachment 51 – Appendix 10.10 
High Level Waste Building 

Critical Systems Equipment/Instrument List 
 

 
Where information regarding treatment, management, and disposal of the radioactive 
source, byproduct material, and/or special nuclear components of mixed waste (as 
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this 
permit, it is not incorporated for the purpose of regulating the radiation hazards of such 
components under the authority of this permit and chapter 70.105 RCW.  In the event of 
any conflict between Permit Condition III.10.A. and any statement relating to the 
regulation of source, special nuclear, and byproduct material contained in portions of the 
permit application that are incorporated into this permit, Permit Condition III.10.A. will 
prevail. 

 

Additional appendices will be added to this appendix as new information is incorporated 
into this permit.   
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Drawings and Documents 
Attachment 51 – Appendix 10.10 

High Level Waste Building 
Critical Systems Equipment/Instrument List 

The following drawings have been incorporated into Appendix 10.10 and can be viewed at the Ecology 
Richland Office.  New drawings are in bold lettering. 

Drawing/Documents Description 
Rev 01-17-2007 Room and Equipment List for EL.-21 

Rev 01-17-2007 Room and Equipment List for EL. 0 

Rev 01-17-2007 Room and Equipment List for EL. 37 

Rev 01-17-2007 Room and Equipment List for EL. 58 

RESERVED RESERVED 

  

 



Revised: 1/17/2007 

HLW Vitrification Facility 
Room and Equipment List for El. 0’  

 
Room  Room Description Equipment Number Equipment Description 

MISCELLANEOUS UNITS 

H-A123 Secondary Offgas Oxidizer Room HOP-SCO-00001 
Thermal Catalytic Oxidizer  
(Skid HOP-SCO-00002) 

  HOP-SCR-00001 
NOx Selective Catalytic Reducer 
(Catalyst Skid HOP-SCO-00002) 

  HOP-HTR-00001 
Catalyst Skid Electric Heater 

(Catalyst Skid HOP-SCO-00002) 

  HOP-HX-00001 
Catalyst Skid Preheater 

(Catalyst Skid HOP-SCO-00002) 

  HOP-SCO-00004 
Thermal Catalytic Oxidizer 

(Catalyst Skid HOP-SCO-00003) 

  HOP-SCR-00002 
NOx Selective Catalytic Reducer 

(Skid HOP-SCO-00003) 

  HOP-HTR-00007 
Catalyst Skid Electric Heater 

(Catalyst Skid HOP-SCO-00003) 

  HOP-HX-00003 
Catalyst Skid Electric Preheater 
(Catalyst Skid HOP-SCO-00003) 

  HOP-HX-00002 Silver Mordenite Preheater 

  HOP-HX-00004 Silver Mordenite Preheater 

  HOP-ADBR-00001A Activated Carbon Adsorber 

  HOP-ADBR-00001B Activated Carbon Adsorber 

  HOP-ADBR-00002A Activated Carbon Adsorber 

  HOP-ADBR-00002B Activated Carbon Adsorber 

CONTAINMENT BUILDINGS 

H-0136 Canister Handling Cave HPH-SUMP-00001 Sump 

  RLD-EJCTR-00029 Sump Ejector 

  HPH-SUMP-00005 Sump 

  RLD-EJCTR-00051 Sump Ejector 

H-0133  
Canister Swab and Monitoring 

Cave N/A Contains No Permitted Equipment 

H-0126A/B 
H-B028 

Drum Swabbing and Monitoring 
Area N/A Contains No Permitted Equipment 
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HLW Vitrification Facility 
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Room  Room Description Equipment Number Equipment Description 

H-0104 Filter Cave HOP-HEPA-00001A HEPA Filter  

  HOP-HEPA-00001B HEPA Filter  

  HOP-HEPA-00002A HEPA Filter  

  HOP-HEPA-00002B HEPA Filter  

  HOP-HEPA-00007A HEPA Filter 

  HOP-HEPA-00007B HEPA Filter 

  HOP-HEPA-00008A HEPA Filter 

  HOP-HEPA-00008B HEPA Filter 

  PJV-HEPA-00004A HEPA Filter 

  PJV-HEPA-00004B HEPA Filter 

  PJV-HEPA-00005A HEPA Filter 

  PJV-HEPA-00005B HEPA Filter 

  HOP-HTR-00001B HEPA Electric Preheater 

  HOP-HTR-00002A HEPA Electric Preheater 

  HOP-HTR-00005A HEPA Electric Preheater 

  HOP-HTR-00005B HEPA Electric Preheater 

  PJV-HTR-00002 PJV Electric Preheater 

CONTAINMENT BUILDINGS (WITH MISCELLANEOUS UNITS AND TANKS) 

H-0117 

Melter Cave No. 1 (includes C3/C5 
Airlock and Equipment 
Decontamination Pit) HMP-MLTR-00001 Melter 1 

  HOP-FCLR-00001 Film Cooler 

  HOP-FCLR-00003 Film Cooler 

  HSH-SUMP-00003 Sump 
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Room Room Description Equipment Number Equipment Description 

  RLD-EJECTR-00171 Sump Ejector 

  HOP-SCB-00001 Melter 1 Submerged Bed Scrubber 

  HOP-HEME-00001A Melter 1 High Efficiency Mist Eliminator 

  HOP-HEME-00001B Melter 1 High Efficiency Mist Eliminator 

  HFP-VSL-00001 Melter 1 Feed Preparation Vessel 

  HFP-VSL-00002 Melter 1 Feed Vessel 

  HFP-SUMP-00002 Sump 

  RLD-EJECTR-00172 Sump Ejector 

H-0310A Equipment Decontamination Pit HSH-TK-00001 Melter 1 Decontamination Tank 

  HSH-PMP-00001 Pump 

  HSH-SUMP-00008 Sump 

  RLD-EJCTR-00026 Sump Ejector 

H-0116B Melter Cave No. 1- C3/C5 Airlock N/A Contains No Permitted Equipment 

H-0106 

Melter Cave No. 2 (includes C3/C5 
Airlock and Equipment 
Decontamination Pit) HMP-MLTR-00002 Melter 2 

  HOP-FCLR-00002 Film Cooler  

  HOP-FCLR-00004 Film Cooler 

  HSH-SUMP-00007 Sump 

  RLD-EJECTR-00179 Sump Ejector 

  HOP-SCB-00002 Melter 2 Submerged Bed Scrubber 

  HOP-HEME-00002A Melter 2 High Efficiency Mist Eliminator 

  HOP-HEME-00002B Melter 2 High Efficiency Mist Eliminator 

  HFP-VSL-00005 Melter 2 Feed Preparation Vessel 

  HFP-VSL-00006 Melter 2 Feed Vessel 
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Room  Room Description Equipment Number Equipment Description 

  HFP-SUMP-00005 Sump 

  RLD-EJECTR-00178 Sump Ejector 

H-0304A Equipment Decontamination Pit HSH-TK-00002 Melter 2 Decontamination Tank 

  HSH-PMP-00002 Pump 

  HSH-SUMP-00009 Sump 

  RLD-EJCTR-00173 Sump Ejector 

H-0105B Melter Cave No. 2 - C3/C5 Airlock N/A Contains No Permitted Equipment 

CONTAINER STORAGE AREAS 

H-0132 Canister Storage Cave N/A Contains No Permitted Equipment 

H-0130 Loading Area N/A Contains No Permitted Equipment 

HC0108/ 
0109/0110 East Corridor El. 0’ N/A Contains No Permitted Equipment 
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Room  Room Description Equipment Number Equipment Description 

MISCELLANEOUS UNITS  

H-B001B Secondary Offgas HOP-ABS-00002 Silver Mordenite Column 

    HOP-ABS-00003 Silver Mordenite Column 

H-B001C Secondary Offgas Fan Room HOP-FAN-00001A Booster Extraction Fan 

    HOP-FAN-00001B Booster Extraction Fan  

    HOP-FAN-00001C Booster Extraction Fan  

    HOP-FAN-00009A Booster Extraction Fan  

    HOP-FAN-00009B Booster Extraction Fan  

    HOP-FAN-00009C Booster Extraction Fan  

TANK SYSTEMS 

H-B005 SBS Drains Collection Cell No. 2 HOP-VSL-00904 
Melter 2 SBS Condensate Receiver 

Vessel  

    HOP-SUMP-00008 Sump 

    RLD-EJCTR-00176A Sump Ejector 

    RLD-EJCTR-00176B  Sump Ejector 

H-B014 Wet Process Cell (North) RLD-VSL-00002 Offgas Drains Collection Vessel 

    RLD-SUMP-00001 Sump 

    RLD-EJCTR-00052A Sump Ejector 

    RLD-EJCTR-00052B Sump Ejector 

 
  Wet Process Cell (South) RLD-VSL-00007 Acidic Waste Vessel 

    RLD-VSL-00008 Plant Wash and Drains Vessel 

    HCP-SUMP-00001 Sump 
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Room  Room Description Equipment Number Equipment Description 

    RLD-EJCTR-00049A Sump Ejector 

    RLD-EJCTR-00049B Sump Ejector 

  RLD-BRKPT-00004 Breakpot 

  RLD-BRKPT-00007 Breakpot 

  RLD-BRKPT-00009 Breakpot 

H-B021 SBS Drain Collection Cell  No. 1 HOP-VSL-00903 
Melter 1 SBS Condensate Receiver 

Vessel 

    HOP-SUMP-00003 Sump 

   RLD-EJCTR-00053A Sump Ejector 

    RLD-EJCTR-00053B Sump Ejector 

H-B035 Canister Decon Cave HDH-VSL-00002 Canister Decon Vessel 1 

    HDH-VSL-00003 Waste Neutralization Vessel 

    HDH-VSL-00004 Canister Decon Vessel 2 

  HDH-SUMP-00003 Sump 

  RLD-EJCTR-00054 Sump Ejector 

H-B039B/ Canister Rinse Tunnel HDH-VSL-00001 Canister Rinse Vessel 

    HDH-SUMP-00001 Sump 

  RLD-EJCTR-00055 Sump Ejector 

 H-B039A 
 Canister Rinse-Bogie Maintenance 

Room HDH-SUMP-00002 Sump  

  RLD-PMP-00023 Sump Pump 

CONTAINMENT BUILDINGS 

H-B005A Pour Tunnel No. 2 N/A Contains No Permitted Equipment 

H-B032 Pour Tunnel No. 1 N/A Contains No Permitted Equipment 
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HLW Vitrification Facility 
Room and Equipment List for El. 37’  

 
Room  Room Description Equipment Number Equipment Description 

MISCELLANEOUS UNITS 

H-0302 Active Services Cell - Melter No. 2 HOP-WESP-00002 Wet Electrostatic Precipitator 

  HFP-SUMP-00004 Sump/Gravity Drain 

H-0308 Active Services Cell - Melter No. 1 HOP-WESP-00001 Wet Electrostatic Precipitator 

  HFP-SUMP-00001 Sump/Gravity Drain 

CONTAINMENT BUILDING 

H-0311A/B C3 Workshop N/A Contains No Permitted Equipment 
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HLW Vitrification Facility 
Room and Equipment List for El. 58’  

 
Room  Room Description Equipment Number Equipment Description 

MISCELLANEOUS UNITS 

H-0429 Vessel Vent Exhaust Filter Room HOP-FAN-00008A Stack Extraction Fan 

  HOP-FAN-00008B Stack Extraction Fan 

  HOP-FAN-00008C Stack Extraction Fan 

  HOP-FAN-00010A Stack Extraction Fan 

  HOP-FAN-00010B Stack Extraction Fan 

  HOP-FAN-00010C Stack Extraction Fan 

H-0424 Services Room PJV-FAN-00002A Pulse Jet Fan 

  PJV-FAN-00002B Pulse Jet Fan 

CONTAINMENT BUILDING 

H-0410B/ 
H-0411 Waste Handling Area  N/A Contains No Permitted Equipment 

 



09/2007     WA7890008967, Part III, Operating Unit 10 
  Waste Treatment and Immobilization Plant 

 
 

Attachment 51 – Appendix 10.11 
High Level Waste Building 
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Where information regarding treatment, management, and disposal of the radioactive 
source, byproduct material, and/or special nuclear components of mixed waste (as 
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this 
permit, it is not incorporated for the purpose of regulating the radiation hazards of such 
components under the authority of this permit and chapter 70.105 RCW.  In the event of 
any conflict between Permit Condition III.10.A. and any statement relating to the 
regulation of source, special nuclear, and byproduct material contained in portions of the 
permit application that are incorporated into this permit, Permit Condition III.10.A. will 
prevail. 

 

Additional appendices will be added to this appendix as new information is incorporated 
into this permit.   



Permit Number: WA7890008967 
Modification to Revision 8 

Expiration Date: September 27, 2004 
Page 1 of 1 

Drawings and Documents 
Attachment 51 – Appendix 10.11 

High Level Waste Building 
IQRPE Reports 

The following drawings have been incorporated into Appendix 10.11 and can be viewed at the Ecology 
Richland Office.  New drawings are in bold lettering. 

Drawings/Documents Description 
24590-101-SC-HXYG-0074-03-00003, Rev 00A IQRPE Integrity Assessment Report for HOP-ABS-00002/3 
24590-CM-HC4-HXYG-00138-01-00021, Rev 00B IQRPE Integrity Assessment Report for HOP Miscellaneous Unit 

Sub-systems 

24590-CM-HC4-HXYG-00138-01-08, Rev 00B IQRPE Integrity Assessment Report for Below Grade Secondary 
Containment 

24590-CM-HC4-HXYG-00138-01-11, Rev 00B IQRPE Integrity Assessment Report for El. 0 Secondary 
Containment 

24590-CM-HC4-HXYG-00138-01-15, Rev 00B 
IQRPE Integrity Assessment Report for HLW Portion of Below 
Grade Transfer Lines, Secondary Containment, Ancillary Equipment, 
and Corrosion Assessment, Rev. 1 

24590-CM-HC4-HXYG-00138-01-17, Rev 00A IQRPE Integrity Assessment Report for HOP-VSL-00903/4 

24590-CM-HC4-HXYG-00138-02-08, Rev 00B IQRPE Integrity Assessment Report for El. -21 HOP Ancillary 
Equipment 

24590-CM-HC4-HXYG-00138-02-00010, Rev 00A IQRPE Integrity Assessment Reports PVV System Ancillary 
Equipment 

24590-CM-HC4-HXYG-00138-02-00024, Rev 00A IQRPE Integrity Assessment Report for HDH-VSL-00001/2/3/4 

24590-CM-HC4-HXYG-00138-02-00025, Rev 00B IQRPE Integrity Assessment Report for El. 0 to 58 HOP Ancillary 
Equipment 

24590-CM-HC4-HXYG-00138-02-00026, Rev 00A IQRPE Integrity Assessment Report for El. 0 HOP Miscellaneous 
Unit Subsystems  

24590-CM-HC4-HXYG-00138-02-00030, Rev 00A IQRPE Integrity Assessment Report for El. 0  HFP Ancillary 
Equipment 

24590-CM-HC4-HXYG-00138-02-00042, Rev 00A IQRPE Integrity Assessment Report for El. 37 Secondary 
Containment 

24590-CM-HC4-HXYG-00138-02-00043, Rev 00A IQRPE Integrity Assessment Report for RLD-VSL-00002/7/8 
24590-CM-HC4-HXYG-00138-02-00044, Rev 00A IQRPE Integrity Assessment Report for El. 21 RLD Ancillary 

Equipment 
24590-CM-HC4-HXYG-00138-02-00048, Rev 00A IQRPE Integrity Assessment Report for PJV Ancillary Equipment  
24590-CM-HC4-HXYG-00138-02-00049, Rev 00A IQRPE Integrity Assessment Report for PJV-HEPA-

00004A/4B/5A/5B and PJV-HTR-00002 
24590-CM-HC4-HXYG-00138-02-00050, Rev 00A IQRPE Integrity Assessment Report for HSH-TK-00001/2 

24590-CM-HXYG-00138-02-00055 Rev. 00A IQRPE Integrity Assessment Report for HDH Ancillary Equipment 
24590-CM-HC4-HXYG-00211  
AREVA-IA-084, Rev 0 

IQRPE Integrity Assessment Report for Melter Process HMP System 
Miscellaneous Treatment Unit 

24590-CM-HC4-HXYG-00211  
AREVA-IA-082, Rev 1 

IQRPE Integrity Assessment Report for Melter Process HMP System 
Miscellaneous Treatment Unit Subsystem Equipment Ancillary 
Equipment 

RESERVED  RESERVED  
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COGEMA-IA-032, Rev. 0

IQRPE REVIEW -
HIGH LEVEL WASTE (HLW) BELOW GRADE MISCELLANEOUS

THERMAL UNITS (HOP SYSTEM) SILVER MORDENITE COLUMNS
HOP-ABS-00002 & -00003

"I, John T. Baxter have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection,
Richland, Washington. My duties were independent review of the current design
for the High-Level Waste (HLW) Below Grade Miscellaneous Thermal Units
(HOP System) Silver Mordenite Columns HOP-ABS-00002 &-00003 as required
by The Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable
paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is six (6) sheets numbered one (1) through six (6).

RPP-WTP
RECEIVED

JAN 272004

BYPDC
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COGEMA-IA-032, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF THE HIGH LEVEL WASTE (HLW) BELOW GRADE MISCELLANEOUS

THERMAL UNITS (HOP SYSTEM) SILVER MORDENITE COLUMNS
HOP-ABS-00002 & -00003

COGEMA-IA-032
Rev. 0

Please note that source, special nuclear and byproduct materials, as defined in
the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department of
Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority.
DOE asserts, that pursuant to the AEA, it has sole and exclusive responsibility
and authority to regulate source, special nuclear, and byproduct materials at
DOE-owned nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.
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High Level Waste (HLW) Below Grade Miscellaneous Thermal Units (HOP System)
Silver Mordenite Columns, HOP-ABS-00002 & -00003

r ----
i

COGEMA-IA-032, Rev. 0

..... -_ .. _.....__._- ------_..j
___________I

Q,j

Scope of this Integrity
This Integrity Assessment addresses the Silver Mordenite Columns, HOP-ABS-00002 & -00003 which are

Cl.
Q components of the HLW Melter 1/2 Secondary Offgas Treatement Systems (HOP). These adsorber columnsCJ Assessment00 are located in room H-BOOIB at elevation (-) 21'-0" in the High Level Waste Vitrification Building.

24590-HLW-M5-VI7T-P0004, Rev. 1, Process Flow Diagram HLW Vitrification Melter 1 Secondary Offgas
Treatment (System HOP);
24590-HLW-M5-V 17T-P20004, Rev. 0, Process Flow Diagram HLW Vitrification Melter 2 Secondary
Offgas Treatment (System HOP);
24590-HLW-PI-POIT-P0001, Rev. 5 ,HLW Vitrification Building General Arrangement Plan at
EL. (-) 21 '-0";

~

Mechanical Systems Data Sheet: Vessel, 24590-HLW-MKD-HOP-00014, Rev. 3, Melter 1 Silver Mordenite
Q,j Column HOP-ABS-OOOO2;CJ Drawings, Mechanical= Mechanical Systems Data Sheet: Vessel, 24590-HLW-MKD-HOP-00017, Rev. 3, Melter 2 Silver Mordenitef Systems Data Sheets,
~ and System Description

Column HOP-ABS-00003;
Q,j

~

24590-HLW-3YD-HOP~00001, Rev. 0, Systems Description for HLW Melter Offgas Treatment Process and
Process Vessel Vent Extraction (HOP and PVV Systems);
System Description Change Notice (SDCN) SDCN No. 24590-HLW-3YN-HOP-00001 for System
Description No. 24590-HLW-3YD-HOP-00001, Rev. 0;
SDCN No. 24590-HLW-3YN-HOP·00002 for System Description No. 24590-HLW-3YD-HOP-00001,
Rev. 0;
SDCN No. 24590-HLW-3YN-HOP-00003 for System Description No. 24590-HLW-3YD-HOP-00001,
Rev. 0

Summary of Assessment
For each item of "Information Assessed" (i.e.. Criteria) on the following pages. the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to assure the
design intent fully satisfies the WAC requirements.

Page 1 of6 01/26/2004



High Level Waste (BLW) Below Grade Miscellaneous Thermal Units (HOP System) COGEMA-IA-032, Rev. 0
Silver Mordenite Columns, HOP-ABS-00002 & -00003

~LJiiformatfori;Assessed:; L2::~.' sow:ceoffrifu!jii"~t1on ". ..' C:-:.-·--·-----.--".--~~·A5se5sment--' :-. ".. ::. :'. 'J
The HLW Silver Mordenite Columns (HOP-ABS-00002
& -00003) are components in the Melter 1/2 Secondary
Offgas Treatment Systems (HOP). These columns are
located in Room H-B001B at elevation (-) 21 '-0" as
shown on the HLW Vitrification Building General

Drawings and Mechanical Systems Data Sheets Arrangement Plan. They are accessible for maintenance.
listed above under references; The Engineering Specification for Silver Mordenite
24590-HLW-3PS-MBTO-T0001, Rev. 4, Column Design and Fabrication requires that these
Engineering Specification for Silver Mordenite columns be designed, fabricated, and tested in accordance
Column Design and Fabrication; with a consistent set of requirements taken from ASME
ASME AG-1-1997, Code on Nuclear Air and AG-1-1997, ASME AG-la-2000, and ASME N509-l989.

= Vessel design standards Gas Treatment; Supplementary requirements are specified in the
~ are appropriate and ASME AG-la-2000, Addenda to ASME Engineering Specification for Silver Mordenite Column....
'"~ adequate for the vessel's AG-1-1997, Code on Nuclear Air and Gas Design and Fabrication. The supplementary requirements
~

intended use. Treatment; include structural design requirements, positive material
ASME N509-l989, Nuclear Power Plant Air- identification, fabrication tolerances, acceptable welding
Cleaning Units and Components; procedures for the silver mordenite column assemblies,
ASME Boiler & Pressure Vessel (B & PV) welder qualifications and testing records, NDE inspections
Code, Section vm, Div. 1, Rules for and records, and packaging, shipping, handling and
Construction of Pressure Vessels storage requirements. The column housings pressure

boundaries are to be designed in accordance with the
ASME B & PV Code, Section vm, Div. 1. The columns
are identified as Quality Level (QL-2) and Seismic
Category (SC-III) in the Mechanical Systems Data Sheets.
These are adequate and acceptable design standards for
the Silver Mordenite Columns ..

Page 2 of6 01/26/2004



COGEMA-IA-032, Rev. 0High Level Waste (HLW) Below Grade Miscellaneous Thermal Units (HOP System)
Silver Mordenite Columns, HOP-ABS-00002 & -00003

~~ .__ I . Infonn_ati~n °As"sessecE] .~:. ..... Sou~e oflnformitio~ --r·· - Assessment-·- ---- -------_. '-1

The HLW Silver Mordenite Columns (HOP-ABS-00002
& -00003) are components in the Melter 1/2 Secondary

Ifa non-standard vessel Offgas Treatment Systems (HOP). These columns are
is to be used, the design standard offgas treatment assemblies that are shop
calculations demonstrate Drawings and Mechanical Systems Data Sheets fabricated. The Mechanical Systems Data Sheets require
sound engineering listed above under References that the ASME AG-1/1 a and ASME Section VIII,
principles of Division 1 assemblies be delivered after design,
construction. fabrication, inspection, and testing. The Silver Mordenite

Columns design standards are appropriate and adequate
for the intended service.
The Mechanical Systems Data Sheets identify the Silver
Mordenite Columns operating pressure and temperature
ranges, the materials selected for the columns shells and
internal supports, the corrosion allowance(s), and the

= columns quality levels which determine the requirements
tlfl for seismic design. The design specifications for the..

Drawings and Mechanical Systems Data Sheets."
~ vessels require specific consideration of the operating
~

Vessel has adequate
listed above under references;

pressures and temperatures and seismic loads in the design
24590-HLW-3PS-MBTO-T0001, Rev. 4,

strength, after
Engineering Specification for Silver Mordenite

process. ASME Section VIII, Div. 1 requires that
consideration of the corrosion allowance material not be considered when
corrosion allowance, to

Column Design and Fabrication;
evaluating the adequacy ofvessel components for these

24590-WTP-3PS-FBO I-TOOO1, Rev. 0,
withstand the operating

Engineering Specification for Structural Design
loads at end of life. Detailed requirements for seismic

pressure, operating
Loads for Seismic Category III and IV

design of the columns are furnished in the Engineering
temperature, and seismic

Equipment and Tanks;
Specification for Structural Design Loads for Seismic

loads. Category III and IV Equipment and Tanks. Seismic
Uniform Building Code (UBC), 1997,

design loads are taken from the UBC and Level C service
International Conference ofBuilding Officials

limits are taken from ASME AG-l and ASME, Section
VITI, Div. 1. These codes and standards are adequate and
appropriate for design of the Silver Mordenite Columns to
withstand operating pressure and temperature loads and
seismic loads for the specified design life while
considering corrosion allowance.

Page 3 of6 01/26/2004



High Level Waste (HLW) Below Grade Miscellaneous Thermal Units (HOP System) COGEMA-IA-032, Rev. 0
Silver Mordenite Columns, HOP-ABS-00002 & -00003

I .'J." ., I'!.f~atio~·Assessed· E~~'~::-= .. :.:.. ~o~~ _~pnfonnaiion···-· ··-·-··---I .__ ~~. ':"':::":'_'__. .. ~.!~~_ssment -- .~.~.-:.::'-:~

Drawings listed above under references;
The Engineering Specification for Silver Mordenite

24590-HLW-3PS-MBTO-TOOOI, Rev. 4,
Column Design and Fabrication requires that the Silver

Vessel foundation will
Engineering Specification for Silver Mordenite

Mordenite Column Support Frames are to be designed in
maintain the load of a

Column Design and Fabrication;
accordance with the provisions in the Structural Design

full vessel. Criteria. The codes and standards listed in the Structural
24590-WTP-DC-ST-OI-00I, Rev. 0, Structural

Design Criteria are adequate and appropriate for design of
Design Criteria

the column support frames.
The HLW Silver Mordenite Columns (HOP-ABS-00002
& -00003) are components in the Melter 112 Secondary
Offgas Treatment Systems (HOP). This system handles

= Drawings, System Description, and SDCNs offgas vapors from the melters and process vessels
Q.. If in an area subject to listed above under references; ventilation. Cell H-BOOIB contains only components of....="Cl flooding, the vessel is 24590-HLW-3PS-MBTO-TOOOI, Rev. 4, this offgas system, therefore there are no local sources of== anchored. Engineering Specification for Silver Mordenite liquids to flood the cell except for firewater from theQ

~ Column Design and Fabrication sprinkler system. Design for flooding is not a required
load case in the Engineering Specification for Silver
Mordenite Column Design and Fabrication. The columns
are anchored to provide for adequate seismic resistance.
The Structural Design Criteria document requires that all
structural foundations extend a distance below grade that

Vessel system will Drawings listed above under references; exceeds the depth of the frost line in order to preclude
withstand the effects of 24590-WTP-DC-ST-OI-00I, Rev. 0, Structural frost heave. The frost line is 30 in. below grade.
frost heave. Design Criteria Therefore, the Silver Mordenite columns located in a

below grade room in the HLW Vitrification Building are
not subject to frost heave.

Page 4 of6 01126/2004



High Level Waste (HLW) Below Grade Miscellaneous Thermal Units (HOP System) COGEMA-IA-032, Rev. 0
Silver Mordenite Columns, HOP-ABS-00002 & -00003

I . '1' ':' .lnfonna!1.on:~sses"se(f :ri..:. _.: SourCe oflnfonnation __._.n~I :.. -'--" - .Assessment· _. .' : ..,: :. -:.': I

The Mechanical Systems Data Sheets present the offgas
specific gravity, operating temperatures and pressures.
The Plant Item Material Selection Data Sheet addresses
the chemical composition of the offgas and the normal

Characteristics of the Mechanical Systems Data Sheets listed above operation and potential accident temperatures to select
waste to be stored or under References; appropriate Silver Mordenite Column materials and
treated have been Plant Item Material Selection Data Sheet, specify the corrosion allowance. The main safety function
identified (ignitable, 24590-HLW-N1D-HOP-P0006, Rev. 1, Silver of the columns is to provide protection for the facility
reactive, toxic, specific Mordenite Column HOP-ABS-00002 & 3 workers from the hazardous gases in the Melter 1/2 offgas
gravity, vapor pressure, (HLW); systems. The System Description identifies that the offgas

fIj flash point, storage System Description and System Description in the Silver Mordenite Columns is hazardous, but notCol....
temperature) Change Notices listed above under References ignitable or flammable. The columns are designed to....

fIj....- remove gaseous 1-129 and volatile forms of chlorine and~....
fluorine from the offgas. The columns design is requiredCol

=- to provide an intact housing pressure boundary during=-= normal operations and during and after earthquake loads.U
~ The Plant Item Material Selection Data Sheet....

Plant Item Material Selection Data Sheet,fIj

= Vessel is designed to demonstrates that the Silver Mordenite Columns are
~ store or treat the wastes

24590-HLW-N1D-HOP-P0006, Rev. 1, Silver
designed to process the Melter 1/2 offgas as discussed

Mordenite Column HOP-ABS-00002 & 3
with the characteristics

(HLW);
above. The System Description discusses normal and

defined above and any abnormal operations for the columns (HOP-ABS-00002 &
treatment reagents.

System Description and System Description
3). Additional reagents will not normally be added to the

Change Notices listed above under References Silver Mordenite Columns during normal operations.

The waste types are System Description and System Description
The System Description for the HLW Melter Offgas
Treatment Process (HOP) System does not describe any

compatible with each Change Notices listed above under References;
operations where incompatible wastes are mixed in these

other. Drawings listed above under References
Silver Mordenite Columns.

LJ I I I
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COGEMA-IA-032, Rev. 0High Level Waste (HLW) Below Grade Miscellaneous Thermal Units (HOP System)
Silver Mordenite Columns, HOP-ABS-00002 & -00003

. 1 l~fory~~~ioi;:A~~es~e~ .'1'" . Source of Informatlon. Assessmeiii ... -.... -.,.~ ~:~~~~_·.I

Vessel material and The Plant Item Material Selection Data Sheet reports
protective coatings

Drawings, System Description and System
selection of 316 stainless steel, maximum 0.030% Carbon,

ensure the vessel dual certified, hereinafter referred to as 316L stainless
structure is adequately

Description Change Notices listed above under
steel, to provide improved resistance to pitting corrosion,

protected form the
References;

stress corrosion cracking, and crevice corrosion. The
corrosive effects of the

Plant Item Material Selection Data Sheet,
material recommendations from the Plant Item Material

waste stream and
24590-HLW-N1D-HOP-P0006, Rev. 1, Silver

Selection Data Sheet have been adequately and
Mordenite Column HOP-ABS-00002 & 3

= external environments
(HLW)

appropriately incorporated into the Mechanical Systems
e (expected to not leak or Data Sheets for the Silver Mordenite Columns. A...
fIJe fail for the design life of minimum thickness of 1/4 in. plate has been specified for
"" the system) the column shells.e

U The bases for the Silver Mordenite Columns material
Mechanical Systems Data Sheets listed above selection and corrosion allowance is furnished in the Plant

Corrosion allowance is
under references; Item Material Selection Data Sheet. Selection of 316L

adequate for the intended
Plant Item Material Selection Data Sheet, stainless steel with a corrosion/erosion allowance of 0.04
24590-HLW-N1D-HOP-P0006, Rev. 1, Silver in. for a service life of 40 years is adequate and

service life of the vessel.
Mordenite Column HOP-ABS-00002 & 3 appropriate. The material selections and corrosion
(HLW) allowances are carried forward to the Mechanical Systems

Data Sheets consistently and correctly.
The System Description provides a discussion of the

Drawings listed above under references; normal operating conditions for the HLW Melter Offgas

Pressure controls (vents
System Description and System Description Treatment Process (HOP System). The pressure limits for

""' Change Notices listed above under References; the Booster Extraction Fans (HOP-FAN-00001A/B/C &.~ and relief valves) are
~ adequately designed to

Mechanical Systems Data Sheets listed above HOP-FAN-00009A/B/C) and the Stack Extraction Fans

~ ensure pressure relief if
under references; (HOP-FAN-00008A/B/C & HOP-FAN-OOOlOA/B/C) are

"" Plant Item Material Selection Data Sheet, 60 in. water gage (about 2.2 psi) which is less than the=fIJ normal operatingfIJ 24590-HLW-N1D-HOP-P0006, Rev. 1, Silver internal and external design pressure of 3 psi listed on the~ pressures in the vessel"" Mordenite Column HOP-ABS-00002 & 3 Mechanical System Data Sheets for the Silver Mordenitec..
are exceeded.

(HLW) Columns. Therefore, the columns are designed for
pressures which are higher than the pressure capabilities
of the offgas system extraction fans.

Page 6 of6 01/26/2004
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COGEMA ENGINEERING

January 26, 2004

D. J. Whiting
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center
Richland, Washington 99352

Dear Ms. Whiting:

RECEIVED
JAN 262004

BNI-Subcontracts

COGEMA-04-0028

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00138 
STRUCTURAL INTEGRITY ASSESSMENT OF THE HIGH LEVEL WASTE (HLW)
BELOW GRADE MISCELLANEOUS THERMAL UNITS (HOP SYSTEM) SILVER
MORDENITE COLUMNS HOP-ABS-00002 & -00003

The integrity assessment has been completed per the contract requirements and is
enclosed for your use. The assessment found the design intent is sufficient to ensure the
miscellaneous thermal unit(s) will be adequately designed and will have sufficient
structural strength, compatibility with the waste(s) to be stored or treated, and corrosion
protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact John Baxter on 372-3207, or via facsimile at
(509) 372-0504.

Sincerely,

~ ..:
E. A. Nelson, Director
Engineering & Technology

jb

Enclosure

cc: D. C. Pfluger wI Enclosure

2425 Stevens Center Place. Second Floor, Richland. Washington 99352 Tel' (509) 372-3572 - Fax' (509) 372-3169
COGEMA Engineering Corporation
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COGEMA-IA-045, Rev. 2

IQRPE REVIEW -
HIGH-LEVEL WASTE (HLW) FACILITY MELTER 1 & 2 OFFGAS TREATMENT PROCESS

(HOP) SYSTEM MISCELLANEOUS TREATMENT UNIT SYSTEMS

"I, John T. Baxter, have reviewed, and certified a portion of the design of a new tank system or
component located at the Hanford Waste Treatment Plant, owned/operated by Department of
Energy, Office of River Protection, Richland, Washington. My duties were independent review
of the current design for the High-Level Waste (HLW) Melter 1 &2 Offgas Treatment Process
(HOP) System Miscellaneous Treatment Unit Systems as required by the Dangerous Waste
Regulations, namely, WAC 173-303-640(3) applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the requirements of
the WAC.

The attached review is sixteen (16) pages numbered one (1) through sixteen (16).

~l o~(1P

'EXPIRES: 10/281 04: J

Date



COGEMA-IA-045, Rev. 2

STRUCTURAL INTEGRITY ASSESSMENT OF THE
HIGH-LEVEL WASTE (HLW) FACILITY MELTER 1 & 2 OFFGAS

TREATMENT PROCESS (HOP) SYSTEM MISCELLANEOUS
TREATMENT UNIT SYSTEMS

COGEMA-IA-045
REV. 2

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



High Level Waste (HLW)Facility Melter 1 & 2 Offgas Treatment Process
(HOP) System Miscellaneous Treatment Unit Systems

COGEMA-IA-045, Rev. 2

~

This Integrity Assessment addresses Miscellaneous Treatment Unit Systems (MTUs) that are components of
c. Scope of this Integrity the HLW Melter 1 & 2 Primary and Secondary Offgas Treatments Systems (HOP). These MTUs include;
Q
CJ Assessment Booster Extraction Fans, Stack Extraction Fans, Wet Electrostatic Precipitators, Activated Carbon Adsorbersr.rJ

and Catalyst Skids shown on the Process Flow Diagrams listed below under References.

24590-HLW-M5-VI7T-P0003, Rev. 0, Process Flow Diagram HLW Vit Primary Offgas Treatment (HOP
System);
24590-HLW-M5-VI7T-P0004, Rev. I, Process Flow Diagram HLW Vitrification Melter 1 Secondary Offgas
Treatment (System HOP);
24590-HLW-M5-V 17T-P20003, Rev. 0, Process Flow Diagram HLW Vit Melter 2 Primary Offgas Treatment
(HOP System);
24590-HLW-M5-VI7T-P20004, Rev. 0, Process Flow Diagram HLW Vitrification Melter 2 Secondary Offgas
Treatment (System HOP);

~ Material Requisition No. 24590-QL-MRA-MACS-00002, Rev. 2, High Integrity Centrifugal Blowers QL2
~
CJ Drawings, Material (U6L9) (HV006) dated 8/31104, MR Section 2 - Technical Specifications;=~ Requisition, Specification 24590-WTP-3PS-MACS-T0004, Rev. 1, Engineering Specification for High Integrity Centrifugal Blowers;""~ and Data Sheets High-Pressure Centrifugal Blower Data Sheet:, 24590-HLW-MAD-HOP-OOO18, Rev. 1, HLW Offgas Booster~

~ Fan HOP-FAN-OOOOIA/B/C & -00009A/B/C;
High-Pressure Centrifugal Blower Data Sheet:, 24590-HLW-MAD-HOP-00038, Rev. 0, HLW Offgas Stack
Extraction Fan HOP-FAN-00008/A/B/C & -OOOIOA/B/C;

Material Requisition No. 24590-QL-MRA-MKEO-0000I, Rev. 5, Wet Electrostatic Precipitators (WESP)
QL-1I2 (QOL5) (MLTOOI) (N085) dated 08/18/04, MR Section 2 - Technical Specifications;
24590-WTP-3PS-MKEO-TOOOI, Rev. 4, Engineering Specification for Wet Electrostatic Precipitators;
Plant Item Material Selection Data Sheet 24590-HLW-NID-HOP-P0002, Rev. 0, Melter 1 & 2 Wet
Electrostatic Precipitator HOP-WESP-OOOOI & 2 (HLW);
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High Level Waste (HLW)Facility Melter 1 & 2 Offgas Treatment Process
(HOP) System Miscellaneous Treatment Unit Systems

COGEMA-IA-045, Rev. 2

Material Requisition No. 24590-QL-MRA-MWKO-0000l, Rev.l , Carbon Bed Adsorbers (MS002) (N151)
dated 9/27/04, MR Section 2 - Technical Specifications;
24590-WTP-3PS-MWKO-TOOOl, Rev. 0, Engineering Specification for Activated Carbon Bed Adsorbers;
Plant Item Material Selection Data Sheet 24590-HLW-NID-HOP-P0003, Rev. 0, Activated Carbon Adsorber
HOP-ADBR-OOOOIAJB & 2AJB (HLW);
Mechanical Data Sheet Activated Carbon Adsorber 24590-HLW-MVD-HOP-OOO 15, Rev. 0, Activated
Carbon Adsorbers HOP-ADBR-OOOOIAJB;
Mechanical Data Sheet Activated Carbon Adsorber 24590-HLW-MVD-HOP-00016, Rev. 0, Activated
Carbon Adsorbers HOP-ADBR-00002AJB;

Specifications, Material
Requisitions and Data
Sheets

'"cu
CJ=cu
l-c

~

~

r I I I
I I I I

Material Requisition No. 24590-QL-MRA-MBTO-00002, Rev. 3, Thermal Catalytic Oxidizers / Reducers
(N073) (MS056) dated 5/17/04, MR Section 2 - Technical Specifications;
24590-WTP-3PS-MBTV-TOOOl, Rev. 0, Engineering Specification for Thermal Catalytic Oxidizers/Reducers;
Plant Item Material Selection Data Sheet 24590-HLW-NID-HOP-P0004, Rev. 1, Thermal Catalytic Oxidizer,
HOP-SCO-OOOOI & HOP-SCO-00004 (HLW);
Plant Item Material Selection Data Sheet 24590-HLW-NID-HOP-P0005, Rev. 1, NOx Selective Catalytic
Reducer, HOP-SCR-OOOOI & HOP-SCR-00002 (HLW);
HLW Catalytic Oxidizer/Reducer Mechanical Data Sheet No. 24590-HLW-MKD-HOP-00019, Rev. 1, HLW
Catalytic Oxidizer/Reducer HOP-SCO-00002;
HLW Catalytic Oxidizer/Reducer Mechanical Data Sheet No. 24590-HLW-MKD-HOP-00020, Rev. 1, HLW
Catalytic Oxidizer/Reducer HOP-SCO-00003;
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High Level Waste (HLW)Facility Melter 1 & 2 Offgas Treatment Process
(HOP) System Miscellaneous Treatment Unit Systems

COGEMA-IA-045, Rev. 2

24590-HLW-3YD-HOP-0000I, Rev. 0, Systems Description for HLW Melter Offgas Treatment Process and
Process Vessel Vent Extraction (HOP and PVV Systems);

~ System Description Change Notice (SDCN) SDCN No. 24590-HLW-3YN-HOP-0000I for System
~
(j Description No. 24590-HLW-3YD-HOP-0000I, Rev. 0;=~ System Description SDCN No. 24590-HLW-3YN-HOP-00002 for System Description No. 24590-HLW-3YD-HOP-0000I,..
~ Rev. 0;~

~ SDCN No. 24590-HLW-3YN-HOP-00003 for System Description No. 24590-HLW-3YD-HOP-0000 I,
Rev. 0;
SDCN No. 24590-HLW-3YN-HOP-00004 for System Description No. 24590-HLW-3YD-HOP-0000 I, Rev. 0

~= Catalyst Skid: The catalyst skids are comprised of four components. These components are the Catalyst Skid0.......... Nomenclature Preheater, the Catalyst Skid Electric Heater, a Thermal Catalytic Oxidizer Unit and a Selective Catalytic=Q Reducer. Additional information is available in the System Description.~

Cl

Summary of Assessment

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to assure the
design intent fully satisfies the Washington Administrative Code Dangerous Waste Regulations WAC 173-303
requirements.
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High Level Waste (HLW)Facility Melter I & 2 Offgas Treatment Process (1I0P) System COGEMA-IA-045, Rev. 2
Miscellaneous Treatment Unit Systems, Booster Extraction Fans (1I0 P-FAN-OOOOIAIB/C & 9AIB/C)
and Stac k Extraction Fa ils HOP-FAN-00008AIB/C & IOA/B/C

[nfonn tion A e sea . ti , Assessment

The Booster Extraction Fans (HOP-FAN-OOOO IAlBIC &
9AIB/C) and Stack Extraction Fans (HOP-FAN
-00008AIBIC & IOAlB/C) arc components in the Melter
1/2 Offgas Treatment Systems (1I0P). The Booster
Extraction Fans are located in Room H-BOO IC at elevation

Drawings, System Descript ion and High- (-) 21' -0" and the Stack Extrac tion Fans arc located in
Pressure Centrifugal Blower Data Sheets listed Room H-0429 at elevation 58' -0" as noted on the Data
above under references; Sheets. They are accessible for maintenance. The

Plant item design
24590-WTP-3PS-MACS-TP004, Rev. I, Engineering Specification for High Integrity Centrifugal

standards arc appropriate Engineering Specification for High Integrity Blowers requires that these fans be designed, fabricated ,

and adequate for the plant
Centrifugal Blowers; and tested in accordance with the requirements in ASME

item's intended use. ASME AG-I -1997, Code on Nuclear Air and AG-I- 1997 and ASME AG- Ia-2000. Supplementary
Gas Treatment; requirements arc specified in the Engineering Specification

= ASME AG-I a-2000, Addenda to ASME for High Integrity Centr ifugal Blowers. The supplementary
.~ AG- I-1997, Code on Nuclear Air and Gas requirements address design, materials, fabrication,
~

" Treatment inspection , testing, quality assurance, documentat ion andQ
storage requirements. The fans are identified as Quality
Level (QL-2) and Seismic Category (SC-III) in the High-
Pressure Centrifugal Blower Data Sheets. These are
adequate and acceptabl e design standards for the Booster
and Stack Extraction Fans.
The Booster and Stack Extraction Fans are components in

If a non-standard plant the Melter 1/2 Offgas Treatment Systems (HOP). These

item is to be used, the Drawings and lI igh-Pressure Centrifugal Blower fans are standard offgas treatment assemblies that are shop

design calculations Data Sheets listed above under References; fabricated. The Engineering Specification for High

demonstrate sound 24590-WTP-3PS-MACS-TP004, Rev. I , Integrity Centrifugal Blowers requires that the ASME

engineering principles of
Engineering Specification for High Integrity AG-I lla fan assemblies be delivered after design,

construction . Centri fugal Blowers fabrication, inspection, and testing. The Booster and Stack
Extraction Fans design codes and standards are appropriate
and adequate for the intended service.
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High Level Waste (HLW)Facility Melter I & 2 Offgas Treatment Process (HOP) System
Miscellaneous Treatment Unit Systems, Booster Extraction Fans (HOP-FAN-OOOOIA/B/C & 9A1B/C)
and Stack Extraction Fans OP-FAN-00008A/B/C & IOA/B/C
• Ii es e 0 r e " n~
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High Level Wa ste (HLW)Facility Melter I & 2 Offgas Treatment Process (HOP) System COGEMA-IA-045, Rev. 2
Miscellaneous Treatment Unit Systems, Booster Extraction Fans (HOP-FAN-OOOOIAIBIC & 9AIB/C)
and Stack Extraction Fans OP-FAN-00008A/B/C & IOA/B/C

l Trifonn I n se I '.. '. f· ~I~~ "'/\l;ils:iis ...siisml.\lli,nllif..·... ..1

The Booster Extraction Fans (HOP·FAN·OOOOIAIBIC &
9AIB/C) are components in the Melter 1/2 Secondary
Offgas Trea tment Systems (HOP). This system handles
offgas vapors from the melters and process vessels

c Drawings, System Description listed above under ventilation. Cell H-BOO IC contains only components of
.>: If in an area subject to references; this offgas system; therefore, there are no local sources of-..
'C flooding, the plant item is 24590 -WTP-3PS-MACS-TP004, Rev. I, liquids to flood the cell except for firewater from thec

" anchored. Engineering Specification for High Integrity sprinkler system. A similar condition exists in Room0
"- Centrifugal Blowers 11-0429 where the Stack Extraction Fans (HOP-FAN·

00008AIBIC & 10AIB/C) are located. Design for flooding
is not a required load case in the Engineering Specification
for High Integrity Centrifugal Blowers. The fans are
anchored to provide for adequate seismic resistance.
The Structural Design Criteria document requires that all.. structural foundat ions extend a distance below grade that

> System Description listed above under exceeds the depth of the frost line in order to preclude frost.. Plant item system will..
references; heave. The frost line is 30 in. below grade. The HLW:J: withstand the effects of- 24590-WTP-DC-ST-01-00 I, Rev. 3, Structural Vitri fication Building foundations are not subject to frost'" frost heave.0
Design Criteria heave, therefore, the Booster and Stack Extraction Fans,I..

"- located in rooms inside the HLW Vitrification Building, arc
not subject to frost heave.
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High Level Waste (HLW)Faci lity Melter 1 & 2 Offgas Treatment Process (HOP) System COGEMA-IA-045, Rev. 2
Miscella neous Treatment Unit Systems, Booster Extr action Fans (HOP-FAN-OOOOIAIB/C & 9AIB /C)
and Stack Extraction Fans HOP-FAN-00008A1B/C & IOAIBIC

"0' 1 t10 s eo f.!Iiifl a smen . '''-';'

The High-Pressure Centrifugal Blower Data Sheets present
the offgas specific gravity, operating temperatures and
pressures, and the chemical composition of hazardous
materials in the offgas. The main safety function of the

Characteristics of the
Booster Extraction Fans is to provide protection for the

waste to be stored or
High-Pressure Centrifugal Blower Data Sheets facility workers from the acute ly or chronically toxic

treated have been
listed above under References; vapors and emissions in the Melter 1/2 offgas systems as

'" identified (ignitable,
24590-WTP-PER-PR-03-002, Rev. I , Toxic discussed in the Tox ic Vapors and Emissions from WTP

.~
~ Vapors and Emissions from WTP Tank Systems Tank Systems and Miscellaneous Treatment Unit Systems
'" reactive, toxic, specific.;:

and Miscellaneous Treatment Unit Systems; document. The System Descript ion identifies that the.. gravity, vapor pressure,~

System Description listed above under offgas in the fans is hazardous, but not ignitable or'".. flash point , storage.. References flammable . The fans' function during normal operations is.. temperature)-= to maintain flow of the offgas to the HLW Building Stack.U.. The Booster and Stack Extract ion Fans designs are required~

'" to provide an intact housing pressure boundary during..
~ normal operations, abnormal operations and during and

after a design level earthquake .

Plant item is designed to The High-Pressure Centrifugal Blower Data Sheets identi fy

store or treat the wastes High-Pressure Centrifugal Blower Data Sheets,
that the fans provide pressure head to maintain normal

with the characteri stics System Description listed above under
offgas flow. The System Description discusses normal and

defined above and any References
abnormal operations for the fans. Additional reagents will
not normall y be added to the Booster and Stack Extractiontreatment reagents.
Fans process streams during normal operations.

:E The System Description for the HLW Melter Offgas

:E The waste types arc High-Pressure Centrifuga l Blower Data Sheets, Treatment Process (HOP) System does not describe any
<: compatible with each System Description listed above under operations where incompatible wastes are mixed in the..
c. Booster and Stack Extraction Fans offgas streams. Thee other. References
e offgas chemistries for both normal and abnormal operations
U were fully considered in the materia l selections for the fans.
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High Level Waste (HLW)Faeility Meller 1 & 2 Offgas Treatment Process (HOP) System COGEMA-IA-045, Rev. 2
Miscellaneous Tre atment Unit Systems, Booster Extraction Fans (HOP-FAN-OOOOIAIBIC & 9A/B/C)
and Stack Extraction Fans OP-FAN-00008A/B/C & 10A/B/C

'onnat n "ssesse" ~".~

The High-Pressure Centrifugal Blower Data Sheets list
Plant item material and Drawings, High-Pressure Centrifugal Blower 3l6L stainless steel as the preferred material for the fan
protective coatings ensure Data Sheets and System Description listed above housings, shafts, fan wheels and the mounting frame. The
the vessel structure is under References; Data Sheets indicate that the fans all operate in "dry"
adequately protected form ASME AG-I-1997, Code on Nuclear Air and conditions (non-condensing); therefore, a corrosion
the corrosive effects of Gas Treatment; resistant material is specified for the fan housing and
the waste stream and ASME AG-Ia-2000, Addenda to ASME internal components, but no corrosion allowance is
external environ ments AG-I -1997, Code on Nuclear Air and Gas specified. ASME AG-I /la do require mandatory
(expected to not leak or Treatment consideration of corros ion/erosion in the design of these

= fail for the design life of fans. The external environment for the fans will be dry air0
';;; the system) in rooms H-BOOI C and H-0429. Therefore , externale...

corrosion is not a concern....
e

High-Pressure Centri fugal Blower Data Sheets The bases for the HLW Offgas Booster Fans materialU
listed above under references; selection is furnished in the High-Pressure Centrifugal
24590-WTP-3PS-MACS-TP004, Rev. I, Blower Data Sheets. Selection of 316L stainless steel for a

Corrosion allowance is Engineering Specification for High Integrity service life of 40 years is adequate and appropriate
adequate for the intended Centrifugal Blowers; considering that the fans all operate in "dry" cond itions
service life of the plant ASME AG- I-1997, Code on Nuclear Air and (non-condensing). The Engineering Specification for High
item. Gas Trea tment; Integrity Centrifugal Blowers does not specify use of a

ASME AG-la-2000, Addenda to ASME corrosion allowance . However, the ASME AG-Illa codes
AG-I -1997, Code on Nuclear Air and Gas do require mandatory consideration of corrosion/erosion in
Treatment the design of these fans.

Pressure controls (vents
High-Pressure Centrifugal Blower Data Sheets; The High-Pressure Centrifugal Blower Data Sheets provide... 24590-WTP-3PS-MACS-TP004, Rev. I , the design pressure and temperature conditions for the.:! and relief valves) are

" Engineering Specification for High Integrity Booster Extrac tion Fans. The Engineering Specification
=:=: adequately designed to.. ensure pressure relief if Centrifugal Blowers; ASME AG-I-1997, Code for High Integrity Blowers and ASME AG-II l a both...

on Nuclear Air and Gas Treatment; require that the fan enclosures be designe d for pressures= normal operating'"'" ASME AG-Ia-2000, Addenda to ASME that are a minimum of 125% of the highest pressure the fan..
pressures in the plant item...

c.
are exceeded. AG-I-1997, Code on Nuclear Air and Gas can produce while retaining adequate code based design

Trea tment stress and deformation margins.
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High Level Waste (HLW)Facility Meller 1 & 2 Offgas Treatment Process (HOP) System COGEMA-IA-045, Rev. 2
Miscellan eous Treatment Unit Systems, Wet Electrostatic Precipitators (HOP-WESP. OOOOI & 2), Cata lyst
Skids HOP-SCO-00002 & 3 and Acti vated Carbon Adsorbers rnOP-ADBR-OOOOIAIB & 2AIB

n ormation ssessed I ati

The Material Requisitions and the associated Engineering
Specifications require use of the Engineering Specification

Engineering Specifications listed above under for Pressure Vessel Design and Fabrication for the external
References; pressure boundaries of the WESPs, the Cata lytic Skid
24590-WTP-3PS-MVOO-TOOO l, Rev. I, components and the Activated Carbon Bed Adsorbers.
Engineering Specification for Pressure Vessel This specification requires that the MTU external pressure
Design and Fabrication; boundaries are to be designed to ASME B&PV Code,
ASME Boiler and Pressure Vessel (B&PV) Section VIII, Division I rules. This code requires specific
Code, Section VIII, Division I , Rules for consideration of the operating pressures, temperatures,
Construction of Pressure Vessels, American seismic loads, and corrosion allowance in the design
Society of Mechanical Engineers; process. The Engineering Specifications for Catalytic
ASME AG-I -1997, Code on Nuclear Air and OxidizerslReducers and Activated Carbon Bed Adsorbers

Plant item has adequate Gas Treatment; American Society of require that the ASME B&PV Code, Section VIII, Division
strength, after Mechanical Engineers ; 1 rules be supplemented with the ASME AG-1/ la and

= considerat ion of the ASME AG-Ia-2000, Addenda to ASME ASME N509 design requ irements as appropri ate for the.. corrosion allowance, to AG-I-1997, Code on Nuclear Air and Gas design of the external pressure boundaries for these MTUs..;;;
" withstand the operating Treatment; American Society of Mechanical The Specifica tions and Mechanica l Data Sheets identify theQ

pressure, operating Engineers; operating pressure and temperature ranges for each MTU,
temperature, and seismic ASME N509-1989, Nuclear Power Plant Air- the materials selected in the corrosion report, the corrosion
loads. Cleaning Units and Components, American allowance, and the requirements for seismic qualification in

Society of Mechanical Engineers; the design. General seismic design criteria are specified in
24590-WTP-3PS-MVOO-T0002, Rev. I, the Engineering Specification for Seismic Qualification
Engineering Specification for Seismic Criteria for Pressure Vesse ls which are applicable to the
Qualification Criteria for Pressure Vessels; WESPs design. All of the MTUs considered in this
24590-WTP-3PS-FBOI-TOOO I, Rev. I , assessment are SC-111, as noted above. The Engineering
Engineering Specification for Structural Design Specification for Structural Design Loads for Seismic
Loads for Seismic Category 111 & IV Equipment Category Ill & IV Equip ment and Tanks provides detailed
and Tanks ; guidance for this seismic analysis which requires use of the
UBC, 1997, Uniform Building Code, seismic design requirements in the 1997 UBC. These are
International Conference of Building Officials appropriate codes and criteria to ensure the HOP system

MTUs have adequate strength at the end of their design
lives.
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High Level Waste (HLW)Facility Melter I & 2 Offgas Treatment Process (HOP) System COGEMA·IA·045, Rev. 2
Miscellaneous Treatment Unit Systems, Wet Electrostatic Precipitators (HOP-WESP-OOOOI & 2), Cata lyst
Skids HOP-SCO-00002 & 3 and Activated Carbon Adsorbers OP-ADBR-OOOOIAIB & 2AIB

"'f< ation sses eo So ro t! n 0 all n ssessm nh ... _, - "',"

Material Requisitions, Engineering
Specifications and Mechanical Data Sheets
listed above under References;

The Engineering Specification for Wet Electros tatic .
24590-WTP-3PS-MVOO-TOOOI, Rev. I ,

Precipitators shows the WESPs supported on cylindrical
Engineering Specification for Pressure Vessel

skirts. The Engineering Specification for Pressure Vessel
Design and Fabrication;

Design and Fabrication provides requirements that assure
Spec ification Change Notice (SCN) No.

adequate vessel skirt foundat ion designs. The CatalyticPlant item foundatio n will 24590-WTP-3PN· MVOO-00006 for Engineering
Oxidizers/Reducers and the Act ivated Carbon Adsorbcrsmaintain the load of a full Specification for Pressure Vessel Design and
are to be designed with support frames adequate for bothvessel. Fabrication;
shipping and installation. Design requirements for these

ASME AG·I·1 997, Code on Nuclear Air and
support frames are specified in ASME AG- lIla and ASME

Gas Treatment; American Society of
N509 . These are adequate codes and standards to assure

Mechanical Engineers;
that the plant item foundations will support the MTUs

ASME AG-Ia-2000, Addenda to ASM E
under all required load conditions.c AG·I· 1997, Code on Nuclear Air and Gas

.S Treatment; American Society of Mechani cal-'" Engineers'C

The MTUs considered in this assessment are components in
c
::l

the Melter 112 Offga s Treatment System s (HOP). These
Q

"-
systems handle offgas vapors from the melters and process
vessels ventilation. Cells where the Catalytic
OxidizerslReducers and Activa ted Carbon Adsorbers are
located contain only components of these offgas systems;

Material Requisitions, Engineering therefore, there arc no local sources of liquids to flood theIf in an area subject to
rooms except for firewater from the sprinkler systems and!looding, the plant item is Specifications and Mechanical Data Sheets
the internal fire protect ion deluge system built into theanchored . listed above under References;
Activated Carbon Adsorbers, Operation of the deluge
system includes automatic provisions for overflow control
to avoid flooding the room. The process cells where the
WESPs are located conta in no fire suppression systems.
Design for flooding is not a required load case in the
Engineering Spec ifications these MTUs. They are
anchored to provide for adequate seismic resistance .
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High Level Waste (ilLW)Facilit)' Me ller I & 2 Offgas Treatment Process (HOP) System COGEMA-IA-045, Rev. 2
Miscellaneous Treatm ent Unit Systems, Wet Electrostatic Precipitators (HOP-WESP-OOOOI & 2), Catalyst
Skids HOP-SCO-00002 & 3 and Activated Carbon Adsorbers fHOP-ADBR-OOOOI AIB & 2AIB

1·0 sess 0' ,,1'1

The System Descriptio n identifies that the WESPs,
Catalytic Oxidizers/Red ucers, and Activated Carbon
Adsorbers are located in cells and rooms at various.. locations in the HLW Vitrification Building. These rooms:- System Descr iption listed above under" Plant item system will are supported by the HLW Building mat foundation. The..

References;:t withstand the effect s of Structural Design Criteria requires that all structural- 24590-WTP-DC-ST-OI-00I , Rev. 3, Structural.,
frost heave. foundations extend into the surrounding soil below the frost0

Design Criteria....

'"' line in order to preclude frost heave. The frost line is
located 30 in. below finished grade. The mal foundation is
not subject to frost heave, therefore the HOP system MTUs
will not be subject to frost heave .
The Specifications and Data Sheets present the offgas
operating temperatures and pressures, relative humidity and
the radiological and chemical composition ofhazardous
materials in the offgas . The main safety function of the

., WESPs, Catalytic Oxidizers/Red ucers, and Activated

" Characteristics of the Carbon Adsorbers is to provide confinement of the toxic;::.,
waste to be stored or vapors and emissions in the Melter 1/2 offgas systems to.;:

Specifications, Data Sheets and System.. treated have been protect the facility workers as discussed in the Toxic- Description listed above under References;"" identified (ignitable, Vapors and Emissions from WTP Tank Systems and.... 24590-WTP-PER-PR-03-002, Rev. I , Toxic" reactive, toxic, specific Miscellaneous Treatme nt Unit Systems document. The0 Vapors and Emissions from WTP Tank Systems.. gravity, vapor pressure,
and Miscellaneous Treatment Unit Systems

System Description identifie s that the offgas in these MTUs- flash point, storage is hazardous, but not ignitable or flammable. The.,
"::: temperature) Activat ed Carbon Adsorber design includes an internal

deluge system for fire suppression to control potential fires
in the activa ted carbon filter media. The MTU designs are
required to provide an intact external pressure boundary
during normal operations, abnormal operations and during
and after a desizn level earthouake.
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High Level Waste (HLW)Facility Meller 1 & 2 Offgas Treatment Process (HOP) System COGEMA-IA-045, Rev. 2
Miscellan eous Treatment Unit Systems, Wet Electrostati c Precipitators (HOP-WESP-OOOOI & 2), Cata lyst
Skids HOP-SCO-00002 & 3 and Activated Carbon Adsorbers rnOP-ADBR-OOOOIAIB & 2AIB

(nformafo eo" nor

'" The Specifications and Plant Item Material Selection Data.~ Plant item is designed to- Sheets show that the material selections for these MTUs'" store or treat the wastes" .-- .. Specifications, Data Sheets and System take into account both normal and abnormal operations'" ... with the characteri stics" -'" Description listed above under References offgas waste characteristics. The material selections also~ e defined above and any
" address reagent use for cleaning and periodic maintenance.c treatment reagents.
U of the MTUs.

.., The System Description for the HLW Melter Offgas

==
Treatment Process (HOP) System does not describe any

:c The waste types are
Specifications, Data Sheets and System

operations where incompatible wastes are mixed in the.,
" compatible with each MTU offgas streams. The Specifications and Data Sheets
Cl. Description listed above under References
5 other. show that offgas chemistries for both normal and abnormal
Q

operations were fully considered in the material selectionsU
for the MTUs.
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High Level Wa ste (HL W)Facility Melter 1 & 2 Offgas Treatment Process (HOP) System COGEMA-lA-045 , Rev. 2
Miscellan eous Treatment Unit Systems, Wet Electrostatic Precipitators (HOP-WESP-OOOOI & 2), Catalyst
Skids HOP-SCO-00002 & 3 and Activated Carbon Adsorbers OP-ADBR-OOOOIAIB & 2AIB

n~ a 'on ' '(I 0 ow 0 t' " "'''As essm n " ,.'.

The Engineering Specification for Wet Electrostatic
Precipitators lists UNS N08367 (AL6XN, 6% Mo Alloy) as
the material ofchoice for the WESP vessel external
pressure boundary and wetted internal metal components.
The Plant Item Material Selection Data Sheets for the
Cata lytic OxidizerslReducers, and Activated Carbon
Adsorbers list 316 stainless steel (maximum 0.030%

Plant item materia l and Carbon, dual certified), hereinafter called 316L stainless
protective coatings ensure steel, as the material of choice for the external pressure
the vessel structure is

Specifications, Data Sheets and System
boundaries (housings). No corro sion allowance is

c adequately protected form requiredfor these items. The Engineering Specification for0 Description listed above under References;.;;; the corrosive effects of Activated Carbon Bed Adsorbers requires external0 24590-WTP-3PS-NNOO-TOOOI, Rev. 0,.. the waste stream and insulation of the Carbon Bed Adsorber housings and..
Engineering Specification for Hot and Anti-0

U external environments connecting piping in accordance with the Engineerin g
(expected to not leak or

Sweat Thermal Insulation
Specification for Hot and Anti-Sweat Thermal Insulation.

fail for the design life of The Materia l Data Sheets refer to ASTM C533 Calcium
the system). Silicate, Type I insulat ion material s. The Material Data

Sheets for the Catalytic OxidizerslReducers list both
Internal Ceramic Fiber block insulation for the housings
and external insulation in accordance with the Engineering
Specification for Hot and Anti-Sweat Thermal Insulation .
These requirements assure that the MTUs will have
adequate corrosion protect ion for the expected design life

1(40 vears) .
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High Level Waste (HLW)Facility Melte r I & 2 Offgas Treatment Process (1I0P) System COGEMA-IA-045, Rev. 2
Miscellan eous Treatment Unit Systems, Wet Electrostatic Precipitators (HO P-WES P-OOOOI & 2), Ca ta lyst
Skids 1I0P-SCO-00002 & 3 and Activated Carbon Adsorbers OP-ADBR-OOOOIAJB & 2AJB

Inforn ti n r C'O ' 0 t" n ... ' ,..

The Engineering Specification for Wet Electrostatic
Precipitators lists UNS N08367 (AL6XN, 6% Mo Alloy) as
the material of choice for the WESP vessel external
pressure boundary with a corrosion allowance of 0.04" for

c Corrosion allowance is a 40 year service life. The Mechanical Data Sheets for the0.w; adequate for the intended Specifications, Data Sheets and System Activated Carbon Absorbers list 316L stainless steel as the0
I. service life of the plant Description listed above under References material selected for the housing with no corrosionI.
0
U item. allowance as adequate for a 40 year service life. The Plant

Item Material Selection Data Sheets for the Catalytic
Oxidizers/Reducers lists 316L stainless steel as the material
selection for the housings with no corrosion allowance as
adequate for a 40 year service life.

.... Pressure control s (vents.~ and relief valves) are The Engineering Specifications for these MTUs list design..
~ adequately designed to

Specifications, Data Sheets and System
pressures for the vessels and housings that exceed the range.. ensure pressure relief if of the normal and abnormal operating pressures for theI.

Description listed above under References='" normal operating Melter 1/2 Offgas Treatment Process System at each MTU
'".. pressures in the plant item location.I.

"- are exceeded .

Page 160fl6 10/01 /2004



COGEMA-IA-010, Rev. 1

1111111111111111111111111111
1'10049219

STRUCTURAL INTEGRITY ASSESSMENT
OF THE

HIGH LEVEL WASTE BELOW GRADE SECONDARY CONTAINMENT

COGEMA-IA-010
REV. 1

• JOB No. ~-2£2-
Bechtel Systems

&
Infrastructure, Inc.

SUPPLIER DOCUMENT STATUS
1" WORK MAY PROCEED

20 REVISE AND RESUBMIT. WORK MAY PROCEED SUBJECT TO RESOLUTION
OF INDICATED COMMENTS

3.0 REVISE AND RESUBMIT. WORK MAY NOT PROCEED

4.0 REVIEW NOT REQUIRED. WORK MAY PROCEED.

PERMISSION TO PROCEED DOES NOT CONSTITUTE ACCEPTANCE OR APPROVAL
OF DESIGN DETAILS, CALCULATIONS, ANALYSES, TEST METHODS, OR
MATERIALS DEVELOPED OR SELECTED BY THE SUPPLIER AND DOES NOT
RELIEVE SUPPLIER FROM FULL COMPLIANCE WITH CONTRACTUAL
OBLIGATIONS.

I M I P I ML I H 1 MHI E I C&I I CS&A 1 PD I PT I ESH

REVIEWED I I I I I I I I I I I,,"'
G-32IDOCUMENTCATEGORY

- f

[From Supplement A to G-32I~ (:!?"J) -V (V), as applicable]

5J)/. Jn~RESPONSIBLE ENGINEER ~ 'L.: ~ DATE

I

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.

RPP-WTP
RECEIVED

MAY 1 62003

BVPDC
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Scope of this Integrity
This integrity assessment addresses High Level Waste Facility Below Grade Secondary Containme nt between
the elevations of (-) 21'-0" and (-) 9'-0" . The speci fic cells cons idered in this assessment arc :

Assessment
H-B00 5, H-B014, H-B021 , H-B035 , H-B039A and H-B039B.

The drawings are the general arrangement plan at elevation (-) 21'-0" and associated sections.
24590·HLW-PI-PO IT-POOO I, Rev. 4, HLW VITRIFICATION BUILDING GENERAL ARRANGEMENT PLAN AT

" EL. (-) 21'-0":

""C> 24590-HLW-PI-PO IT-P0008, Rev. 5, HLW VITRIFICATIONBUILDINGGENERAL ARRANGEMENT SECTIONS
"'" A-A, B-B & C-C;

Drawings 24590-IILW-PI -POIT-P0009, Rev. 4, HLW VITRIFICATION BUILDINGGENERAL ARRANGEMENT SECTIONS
D-D, E-E & F-F;
24590-HLW.PI.POIT·1'0010, Rev. 4, HLW VITRIFICATION BUILDING GENERAL ARRANGEMENT SECTION G-G
& 11-11:
24590·HLW-PI-PO IT-POO I I, Rev. 5, HLW VITRIFICATION BUILDING GENERAL ARRANGEMENTSECTION
I-J & K·K

The Struc tural Design Criteria adequately presents design
guidance for both mat and spread footin gs based on the
geotechnical site investigation for the facility

24590-WTP-DC-ST-O1-00 I ,
(WTSC99-1036-42- 17, Shannon & Wilson, 2000) . Bearing
capac ity and settlement design parameters are furnished for the

Rev. 0, Structural Design Criteria; dense Hanford Upper and Lower Sand Units and Structura l Fill.
e: 2459 0-BOF-3PS-CEO1-TOOO I , Use of the loose wind blown (dune) sands for founda tions is.':fJ
~ Rev. 4, Engineering Specification for precluded.
~ Description of subsurface Excavation and Backfi ll;e: The Exca vation and Backfill specification provides structural.S conditions and soil bearing Y 2459 0-BO F-3PS·COOO-TOOOI, Rev. 2,- backfill requirements based on the geotechnical report and.. capaci ty are adequate. Engin eering Specificat ion for Material-ee:

Testin g Services; adequate current cod es and standards for selection , placing, and=& WTSC99-1036-42-17, RPP -WTP compacting structural backfill including testing of candidate fi ll

Geo tec hnical Investigation Final materia ls and comp leted backfills.

Report, Shannon & Wilson, 2000 TIle Specification for Material Te sting Services provides current
adequate codes and standards for testin g of candidate structural
fill materials and in-situ testing of structura l fills as they are
constructed. The codes and standards are consistent with those
called out in the Excavation and Backfill specification.

Res ! AII Hilahli- t'opv
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IIIGH LEVEL WASTE FACILITY BELOW GRADE SECONDARY CONTAINMENT

II_!tqr~~ri~:~~~f{.
The Structural Design Criteria uses current adequate standards to

Foundation design loads
define design loads and load combinations

(including full tanks) and 24590 -WTP-DC-ST-01-00I ,
(ASCE 7-98, ACI 3I8-99, ACI 349-01 and ACI 349R-OI). Dead

Y and Fluid loads are included in these loads and load
estimated settlement are Rev . 0, Structural Design Criteria

combinations. Settlement design parameters are included in the
adequate ly considered.

Structural Design Criteria subsection on geotechnical design
parameters and foundati on design.

Design calculation approach
The Structural Design Criteria references current adequate design

and design basis of footings 24590-WTP-DC-ST-OI-00I,
criteria for the design of concrete foundations and footings. ACI

with design standard references
y

Rev. 0, Structural Design Criteria
318-99 is referenced for the strength design of commercial grade
structures and ACI 349-01 and ACI 349R-OI are referenced for

(e.g., ACI) are adequate.
design of "safety" grade structures,=0Jl

.~ The specification for Furnishing and Delivering Ready-Mix
~

24590-WTP-3PS-DOOI-TOOOI, Rev. I, Concrete provides adequate current requirements for the selection=0
Engin eering Specification for of coarse and fine aggregates and the procurement of'l:os
Furni shing and Delivering Ready-Mix cemcntitious materials. Adequate test procedures are provided in"Cl== Concrete; the Material Testing Services specification for testing candidate0 Foundation material is~ Y 24590-BOF- 3PS-COOO-TOOOI , Rev. 2, aggregates. Instructions for mixing and delivering Ready-Mix

compatible with the soil.
Engineering Specification for Material Concrete are adequate and current.
Testing Services; As noted in the Basis of Design document (section 4.7), the water
24590 -WTP-DB-ENG-OI-00I, Rev. 0, table lies about 200 feet below the deepest foundati ons so there is
Basi s of Design little reason to expect compatibility problems between the

concrete foundations and the site soils.

The Structural Design Criteria includes adequate provisions to

Foundation will withstand the 24590-WTP-DC-ST-01-00I ,
preclude frost heave in the section addressing lateral earth

effects of frost heave.
y

Rev. 0, Structural Design Criteria
pressure loads. All foundations arc required to extend into the
soil more than 30 inches below finish grade to preclude frost
heave. The frost line is 30 inches below finished grade.

B est Available. (~OPV
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.p

".~
~
A
g ISeismic considerations have
~ been adequately addressed.
'g
"~

......
li The stored waste is compatible
t3 with its Secondary Containment
"J and leak detection hardware
C based on a detailed chemical
~ and physical analysis of the
<=" wastes used and othera information sources.
Q

U

y

y

The Secondary Containment Design document provides a
24590-WTP-PER-CSA-02-0? I, Rev. 3, summary description of the Design Methodology, Materials ,
Secondary Containment Design; Loads and Load Combinations (including seismic loads) for the
24590-WTP-D C-ST-OI-OO I, HLW ~econdary containment components. The Structura l Design
Rev. 0, Structural Design Criteria ; Criteria provides detailed discipline specific codes and standards
ACI 349, Code Requirements for for the design of Seismic Category I and II (SC-I/II) HLW
Nuclear Safety-Related Concrete secondary containment foundations, structures, and liners by the

Structures; design engineers. ACI-349-01 and ACI 349R-OI provide the
ASCE 4, Seismic Analys is of Safety design codc and load combinations for design of the secondary
Related Nuclear Structures and containment reinforced concrete foundations and structures.

Commentary; ASCE 4-98 is used for guidance on seismic analysis of safety-
ANSIIAISC N690, Specification for the related nuclear structures. Stainless steel liners for SC-IlII
Design, Fabrication and Erection of secondary conta inments are to be designed using ANSIIAIS C
Steel Safety-Related Structures for NG90 and the AISC code. Lateral force response spectra for

Nuclear Facilities; design of SC-I1II secondary containments and liners are provided
AISC MOl 6-89, Manual of Steel in the Structural Design Criteria for input to the overall building
Construction - Allowable Stress seismic analysis models. The seismic design codes and standards
Design, Ninth Edition. and lateral force requirements have been adequately addressed.

24590-WTP-DB-ENG-OI-OOI, The Basis ofDe~ign states that cells and sumps are appropriately
Rev. 0, Basis of Design; I ~ned and any spills are removed and flushed within 24-hr or as
24590-WTP-PER-M-02 -001 timely as possible. Based on detailed analysis of the corrosive

Rev. 2, Material Selections for Building properties of exp.ected waste process operat ions, the Materia l
Secondary ContainmentlLeak Select ion report identifies appropriate corrosion resistanl
Detection; materia ls for Secondary Containment liners and coatings . The

24590-WTP-PER-CSA-02-001 Rev.3 Secondary Containment Design report provid es adequate typical
Secondary Containment Design; , construct ion details for liners including tank anchorage details,
24590-WTP-PER-J-02-00I , Rev. 3, special protective coatings, sumps, and leak detection equipment
Leak Detection _Sump Level to b~ used for Secondary Containment. Typical details are
Measurement in Secondary fUl1~lshed for leak detection and sump level measurement systems
Containment Systems equipment both in cell, and out of cell in the Leak Detection 

Sump Level Measurement document.

Best A.\' ~u l(\h l L'. ~. ~olJ j 30f6
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111e design shows that the
These genera l requirements arc stated as design goals in the Basis

Secondary Containment has
24590-WTP-DB-ENG-01-001, Rev. 0, of Design document. Thc exp licit design codes and standards and

sufficient strength and
Basis of Design; loads and load combinations for design are listed in the

thickness to prevent failure
24590 -WTP-PER-CSA-02-00 I, Rev. 2, Secondary Containment Design requirements document. These

owing to pressure gradients,
Secondary Containment Design; requirements and codes and standards are adequate for the

static head during a release,
y 24590-HLW-PI-POIT-POOO I, Rev. 4, secondary containment design. Since the secondary containments

physical contact with the waste,
HLW VITRIFICATION BUILDING being considered are located in cells inside the High Level Waste

climatic conditions, and the
GENERAL ARRANGEMENT PLAN Vitrification Building rather than directly buried , pressure

-= stress of daily operations (e.g.,
AT EL. (-) 21'-0" and the associated gradients and vehicular traffic are not applicable load cases . The.. Cross -Section drawings drawings show the general arrangement of the secondary.. vehicular traffic)... containment.....

<Ii

ell
g

24590-W'I1'-DB -ENG-O1-00 I ,
The Secondary Containments being considered are installed

;S below grade inside the IIigh Level Waste Vitr ification Building.- Rev. 0, Basis of Design;..
Because they are located inside the buildin g, precipitation andg.

e 24590-W'I'P-PER-CSA-02-001, Rev . 3,
C>

The Secondary Containment Secondary Containment Design;
frost are not applicable load cases. The Secondary Containment

U
Design document identifi es the applicable load cases (operational

system has suffic ient strength 24590-WTP-3PS-NLLR-00002, Rev. 0,
in the presence of operational Engi neering Specification for

stresses) from site specific conditions that must be considered in

stresses from site-specifi c
Y

Furnishing, Detai ling, Fabrication,
the design , The Engineerin g Specification for Furnishing

conditions (i.e., traffic, heavy Delivery and Installation of Stainless
Stainless Steel Liner Plates includes specific provisions for

equipment, precipitation, frost), Steel Liner Plates;
protection of and repair of completed liners during the

24590-WTP-PER-M -02-001, Rev . 2,
construction proce ss. The Material Selections for Building

Material Selections for Building
Secondary Containment report addresses the potential effects of

Secondary Containment/Leak Detection
operations condit ions on liner coatings integrity and the
associated maintenance requirements.

\J1
Best Aval!:IlJli': 'OilY
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The Secondary Containment is
properly supported by a
foundation or base in order to
prevent failure from settlement,
compression, or uplift,
includin g the residual effects of
installation.

y

24590-WTP-DC-ST-OI-00 I These conditions are fully addressed in the Structural Design
Rev. 0, Structural Design Criteria; Cri~cria and the Secondary Containment Design document. The
24590-WTP-PER-CSA-02-001 , Rev. 3, design requirements and codes and standards specified are
Secondary Containment Design ; adequate to salisfy the~e performance goals . The design and
24590-HLW-P I-POIT-POOOI , Rev . 4, constructton specifications adequately provide for proper
HLW VITRIFICATION BUILDING foundation construc tion and installation of the Secondary
GENERAL ARRANGEMENT PLAN Containment. The general arrangement plan drawing for
AT EL. (_) 2 1'-0" and the associated elevation (-) 2 I '-0" and the associated cross-sections provide an
Cross-Section drawings adequate description of the Secondary Containment being

considered.

The Excavation and Backfill, and Material Testing speci fications
contain current adequate industry standards for selecting and
testing fill materials , placing and comp acting backfills, and
testing not less than once each lift to assure adequate compaction.
Requirements for testin g and record keeping are current and
adequate for both safety grade fills and commercial grade fills.

24590-BOF-3PS-CEOI-TOOOI, Rev . 4,
Engineering Specification for
Excavation and Backfill ;
24590-BOF-3PS-COOO-TOOOI, Rev. 2,
Engineering Specification for Material
Testing Services

y

-E I I I I I
OJ)

~ The placement, struc tural
';;; support, and type of material
.~ used for backfill around and..il below the Secondary
g Containment are appropriate,
~

The design or operation (e.g.,
diking & curbing) prevents run
on or infiltration of
precipitati on into the Seco ndary
Containment system unless the
collection system has sufficient
exces s capacity (25 yr rainfall)
to contain the run-on
precipitation.

y

24590 -WTP-DB- ENG-01-00I ,
Rev. 0 Basi s of Design;
24590-HLW-PI-POI T-POOOI ,
Rev. 4, HLW VITIUFICAnON
BUILDING GENERAL
ARRANGEM ENT PLAN AT EL.
(-) 21'-0" and the associated Cross
Section drawings

111is requirement is specified in the Environmental section of the
Basis of Design document. In addition, the secondary
containment being reviewed is located inside the High Level
Waste Vitrification Building where it is protected from
precipitation as shown in the General Arrangement Plan and the
associated Cross- Section drawin gs.

06"

r-l est A \J:l1l ;\b!L ('UP.v
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HIGH LEVEL WASTE FACILITY BELOW GRADE SECONDARY CONTAINMENT COGEMA-IA-OIO, Rev. I

The Secondary Containment shown in the general arrangement
plan at elevation (-) 21'-0" is inside the High Level Waste
Vitri fication Building which shields it from precipitation and
surface water percolation. The ground water table is located
about 200 feet below the floors ofthe cells at elevation (-) 21'-0"
as noted in the Basis of Design.

The design includes an external
moisture barrier or other means
to prevent moisture from
entering the cell.

.._W9.~~rJ_irXlIl£.$9;~Jl,~ tit€!1mtl_ _ .....imr••~~~~mTilllf~
24590-HLW-PI-PO IT-POOOI ,
Rev. 4, HLW VITRI FICATION
BUILDING GENERAL

Y IARRANGEMENT PLAN AT EL.
(-) 2 I '-0" and the associated Cross 
Section drawings;
24590-WTP-DB-ENG-OI-00I , Rev. 0,
Basis of Design

24590-WTP-PER-CSA-02-001, Rev. 3,
Secondary Containment Design;The containment area is free of

8 cracks or gaps and the design
~ discusses method s of their... '" .
rIJ mmmuzation.....
"::3

Y

The Secondary Containment Design document provides current
adequate design requirements and codes and standards to design
leak tight stainless steel liners for Secondary Containment. This

24590-WTP-3PS-NLLR-T0002 C ' I d . d . & . II '
R 0 E

· . S ifi . ' , report ( SA-02-OOI) me u es appropnate etails lor insta anon
ev. l ngmcenng peel ication lor . . . .

Furnishing, Detailing, Fahrication, Delivery of protective coatmg !tners free of cracks and gaps. The .
and Installation of Stainless Steel Liner procurement specification for design, fabrication and installation
Plates of stainless steel liners identifies construction processes that are

adequate and appropriate for install ation of the liners.

The design has considered the
compatibility of the concrete
liner or coatings and waste and
presents information on
coatings planning to be used
from the manufacturer
addressing compatibility with
the stored waste. The lining or
coating must prevent the waste
from migrating into the
concrete.

Y

24590-WTl'-l'ER-M-02-00 I, The Materia l Selection Study contains general information on the
Rev. 2, Material Selections for Build ing compat ibility ofplanned Secondary Containment stainless steel
Secondary Containment/Leak liners and protective coalings with the waste. The Secondary
Detection; Containment Design report provides standard detail s for liners
24590-WTP-PER-CSA-02-OOI, Rev. 3, and coatings that will adequately prevent migration of the waste
Secondary Containment Design into the concrete.

...j

P C~ si i'.'1q,l>lhk ~~ l l l l ,
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STRUCTURAL INTEGRITY ASSESSMENT OF THE
HIGH LEVEL WASTE BELOW GRADE SECONDARY CONTAINMENT

"I, John T. Baxter have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
High Level Waste Facility Below Grade Secondary Containment as required by
The Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable
paragraphs (l.e., (a) through (g»."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is 6 sheets numbered 1 through 6.

I
OS; /5 t?:S
Date
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May 15, 2003

T. A. O'Toole
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center
Richland, Washington 99352

Dear Ms. O'Toole:

RECEIVED
MAY 1.$."2003

BNl-Subcontf8Cll
COGEMA-03-0160

i--:

STRUCTURAL INTEGRITY ASSESSMENT OF THE HIGH LEVEL WASTE BELOW
GRADE SECONDARY CONTAINMENT, REVISION 1

The integrity assessment has been completed per the contract requirements and is
attached for your use. The assessment found the design intent is sufficient to ensure the
foundations and secondary containments will be adequately designed and will have
sufficient structural strength, compatibility with the waste(s) to be stored or treated, and
corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at (509)
372-0504.

Sincerely,

K. V. Scott, Manager
Facilities, Structures & Components

kid

Attachment

cc: D. C. Pfluger wI attachment

2425 Stevens Center Place. Second Floor. Richland. Washington 99352 Tel: (509) 372-3572 - Fax: (509) 372-3169
COGEMA EngineE,ring Corporation . c\.
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STRUCTURAL INTEGRITY ASSESSMENT OF THE
HIGH LEVEL WASTE FACILITY ELEVATION 0'·0" SECONDARY

CONTAINMENT

"I, John 1. Baxter have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
High Level Waste Facility Elevation 0'-0" Secondary Containment as required by
The Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable
paragraphs, Le., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is 7 sheets numbered 1 through 7.

RPP-WTP
RECEIVED

OCT 0 62003

BYPDC

Date
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STRUCTURAL INTEGRITY ASSESSMENT
OF THE HIGH LEVEL WASTE FACILITY

ELEVATION 0'-0" SECONDARY CONTAINMENT

COGEMA-IA-014
REV. 1

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S.
Department of Energy (DOE) facilities exclusively by DOE acting pursuant
to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and
exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information
contained herein on radionuclides is provided for process description
purposes only.

...



ffiGH LEVEL WASTE FACILITY ELEVATION 0'-0" SECONDARY CONTAINMENT COGEMA-IA-OI4, Rev. 1

Qi
This integrity assessment addresses High Level Waste Facility 0'-0" Elevation Secondary Containment. Rooms are

Q" Scope of this Integrity located at elevations between (-) 9'-0" and elevation 0'-0", and above, inside the High Level Waste Facility. The
Q
("j Assessment specific rooms considered in this assessment are:00

H-OII6B, H-OII7, H-0304A and H-03IOA.

The drawings are the general arrangement plan at elevation 0'-0" (FROM EL. -9'-0" TO EL. 8'-0", and above) and
associated sections.
24590 HLW PI POIT P0002, Rev. 2, HLW VITRIFICATION BUILDING GENERAL ARRANGEMENT PERMIT
PLAN AT EL. 0'-0";

v.l
24590 HLW PI POIT P0008, Rev. 6, HLW VITRIFICATION BUILDING GENERAL ARRANGEMENT PERMITQi

("j

= SECTIONS A-A, B-B & C-C;
~ Drawings
~ 24590 HLW PI POIT P0009, Rev. 5, HLW VITRIFICATION BUILDING GENERAL ARRANGEMENT PERMIT
Qi SECTIONS D-D, E-E & F-F;~

24590 HLW PI POlT POOIO, Rev. 5, HLW VITRIFICATION BUILDING GENERAL ARRANGEMENT PERMIT
SECTION G-G & SECTION H-H;
24590 HLW PI POIT POOl 1, Rev. 6, HLW VITRIFICATION BUILDING GENERAL ARRANGEMENT PERMIT
SECTION I-I & SECTION K-K

Summary of Assessment
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Information" were reviewed and found to furnish adequate design controls and requirements to assure the design
intent fully satisfies the WAC requirements.

,~
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HIGH LEVEL WASTE FACILITY ELEVATION 0'-0" SECONDARY CONTAINMENT COGEMA-IA-014, Rev. 1

The Structural Design Criteria adequately presents design guidance for
both mat and spread footings based on the geotechnical site
investigation for the facility (H-1616-51, Shannon & Wilson, 2000).

24590-WTP-DC-ST-OI-00I, Rev. I,
Bearing capacity and settlement design parameters are furnished for the
dense Hanford Upper and Lower Sand Units and Structural Fill. Use of

Structural Design Criteria;
the loose wind blown (dune) sands for foundations is precluded. The

Description of 24590-BOF-3PS-CEOI-TOOOI, Rev. 4,
Excavation and Backfill Specification provides structural backfill

subsurface conditions Engineering Specification for Excavation
and soil bearing capacity and Backfill;

requirements based on the geotechnical report and adequate current
codes and standards for selection, placing, and compacting structural

are adequate. 24590-BOF-3PS-COOO-TOOOI, Rev. 2,
backfill including testing of candidate fill materials and completed

= Engineering Specification for Material
backfills. The Specification for Material Testing Services providesell Testing Services...

~ current adequate codes and standards for testing of candidate structural~

~ fill materials and in-situ testing of structural fills as they are constructed.
=.s The codes and standards are consistent with those called out in the....

Excavation and Backfill Specification.="t:l
= The Structural Design Criteria uses current adequate standards to define=Q Foundation design loads 24590-WTP-DC-ST-OI-00I, Rev. 1, design loads and load combinations (ASCE 7-98, ACI 349-01 and~

(including full tanks) and Structural Design Criteria; ACI318-99). Dead and Fluid loads are included in these loads and load
estimated settlement are ASCE 7-98, Minimum Design Loads for combinations. Settlement design parameters are included in the
adequately considered. Buildings and Other Structures Structural Design Criteria subsection on geotechnical design parameters

and foundation design.
Design calculation 24590-WTP-DC-ST-OI-001, Rev. I,
approach and design Structural Design Criteria; The Structural Design Criteria references current adequate design
basis of footings with ACI 349, Code Requirements for Nuclear criteria for the design of concrete foundations and footings. ACI 349-01
design standard Safety-Related Concrete Structures; is referenced for design of "safety" grade structures and ACI 318-99 is
references (e.g., ACI) ACI 318-99, Building Code Requirements referenced for the strength design of "commercial grade" structures.
are adequate. for Structural Concrete

y
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HIGH LEVEL WASTE FACILITY ELEVATION 0'-0" SECONDARY CONTAINMENT COGEMA-IA-014, Rev. 1

The specification for Furnishing and Delivering Ready-Mix Concrete
24590-WTP-3PS-DBOI-TOOOI, Rev. 6, provides adequate current testing requirements for the selection of
Engineering Specification for Furnishing coarse and fine aggregates and the procurement of cementitious
and Delivering Ready-Mix Concrete; materials. Adequate test procedures are provided in the Material

= Foundation material is 24590-BOF-3PS-COOO-TOOOI, Rev. 2, Testing Services specification for testing candidate aggregates for
Oil
.~ compatible with the soil. Engineering Specification for Material chemical reactivity. Instructions for mixing and delivering Ready-Mix
~

~ Testing Services; Concrete are adequate and current. As noted in the Basis of Design
= 24590-WTP-DB-ENG-OI-00I, Rev. 0, document (section 4.7), the water table lies about 200 feet below theQ..

Basis of Design deepest foundations so there is little reason to expect compatibility-='t:l problems between the concrete foundations and the site soils.==Q The Structural Design Criteria includes adequate provisions to preclude~

Foundation will
24590-WTP-DC-ST-OI-00I, Rev. I,

frost heave in the section addressing lateral earth pressure loads. All
withstand the effects of

Structural Design Criteria
structural foundations are required to extend into the soil below the frost

frost heave line to preclude frost heave. The frost line is 30 inches below finished
grade. Therefore, the foundation will not be subjected to frost heave .

..

24590-WTP-PER-CSA-02-001, Rev. 3,
The Secondary Containment Design document describes and provides

Secondary Containment Design;
references for the design methodology, materials, loads, and load

24590-WTP-DC-ST-OI-00I, Rev. I,
combinations (including seismic loads) for the HLW Building

Structural Design Criteria;
secondary containment. The Structural Design Criteria provides

= ANSI!AISC N690, Specification for the
detailed discipline specific codes and standards for the design of

Oil Seismic Category (SC-I!II) HLW secondary containment foundations.. Design, Fabrication and Erection of Steel~

Seismic considerations and structures by the design engineers. ACI-349-01 and ACI 318-99~

~ Safety-Related Structures for Nuclear
l;j have been adequately

Facilities;
provide the design codes and load combinations for design of the·s addressed. secondary containment reinforced concrete foundations and structures.

~ AISC MOI6-89, Manual of Steel.Q:j Structural steel components of the secondary containment structures and
rJJ Construction - Allowable Stress Design,

stainless steel liners are to be designed using ANSI!AISC N690 and the
Ninth Edition;
ASCE 4, Seismic Analysis of Safety

AISC Allowable Stress Design code. ASCE 4-98 is used for guidance

Related Nuclear Structures and
on seismic analysis of safety-related nuclear structures. These codes

Commentary
and standards are adequate and acceptable for addressing seismic
considerations.

-0
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HIGH LEVEL WASTE FACILITY ELEVATION 0'-0" SECONDARY CONTAINMENT COGEMA-IA-014, Rev. I

The Basis of Design states that cells and sumps are appropriately lined

24590-WTP-DB-ENG-OI-00I, Rev. 0,
and any spills are removed and flushed within 24-hr or as timely as

The stored waste is
Basis of Design;

possible. Based on detailed analysis of the corrosive properties of
compatible with its expected waste process operations and evaluation ofpotential leak.c Secondary Containment

24590-WTP-PER-M-02-001, Rev. 3,
scenarios, the Material Selection report identifies appropriate and..

Material Selections for Building-:E and leak detection adequate corrosion resistant materials for Secondary Containment liners,.. Secondary ContainmentlLeak Detection;.... hardware based on a coatings, and leak detection hardware. The Secondary Containment=Q. 24590-WTP-PER-CSA-02-001, Rev. 3,e detailed chemical and Design report provides adequate typical construction details for liners
Q physical analysis of the

Secondary Containment Design;
including tank anchorage details, stainless steel liner details, specialU 24590-WTP-PER-J-02-001, Rev. 4, Leak

wastes used and other
Detection - Sump Level Measurement in

protective coatings, sumps, and leak detection equipment to be used for
information sources.

Secondary Containment Systems
Secondary Containment. Typical details are furnished for leak detection
and sump level measurement systems equipment both in cell, and out of
cell in the Leak Detection - Sump Level Measurement specification.

The design shows that Because the Secondary Containment being considered is installed inside
the Secondary

Drawings listed above under References;
the High Level Waste Vitrification Building as shown on the drawings,

Containment has
24590-WTP-PER-CSA-02-001, Rev. 3,

climatic conditions and vehicular traffic are not applicable load cases.
sufficient strength and

Secondary Containment Design;
The Secondary Containment Design requirements document identifies

-=
thickness to prevent

24590-WTP-3PS-NLLR-T0002, Rev. 0,
adequate and appropriate design codes and standards and all applicable

.... failure owing to pressure load cases (operational stresses) from site specific conditions that mustOJ) Engineering Specification for Furnishing,= gradients, static head be considered in the design. The procurement subcontract specification~ Detailing, Fabrication, Delivery andI.
during a release, for furnishing the stainless steel liner plates includes specific provisions....

TJ:J Installation of Stainless Steel Liner Plates;
physical contact with the

24590-WTP-PER-M-02-001, Rev. 3,
for protection of completed liners during the construction process.

waste, climatic
Material Selections for Building

Similar specifications for protection of coatings will be developed
conditions, and the stress

Secondary ContainmentlLeak Detection
during the coating selection process. Factors to be considered during

of daily operations (e.g., coating selection are adequately discussed in the Material Selections for
vehicular traffic). Building Secondary Containment/Leak Detection document.

.:
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IDGH LEVEL WASTE FACILITY ELEVATION 0'-0" SECONDARY CONTAINMENT COGEMA-IA-014, Rev. 1

Because the Secondary Containment being considered is installed inside

Drawings listed above under References'
the High Level Waste Vitrification Building as shown on the drawings,

The Secondary
,

traffic, heavy equipment, precipitation and frost are not applicable load
24590-WTP-PER-CSA-02-001, Rev. 3,

Containment system has Secondary Containment Design;
cases. The Secondary Containment Design requirements document

-= sufficient strength in the 24590-WTP-3PI-NLLR-00002, Rev. 0,
identifies adequate and appropriate design codes and standards and all

bJl presence of operational
applicable load cases (operational stresses) from site specific conditions

= Engineering Specification for Furnishing,
~ stresses from site-

that must be considered in the design. The procurement subcontract
r. Detailing, Fabrication, Delivery and...

<r.J. specific conditions (i.e., Installation of Stainless Steel Liner Plates'
specification for furnishing the stainless steel liner plates includes

traffic, heavy equipment,
,

specific provisions for protection of completed liners during the
24590-WTP-PER-M-02-001, Rev. 3,

precipitation, frost). Material Selections for Building
c~nstruction process".Similar specifications for protection of coatings

Secondary ContainmentlLeak Detection
will be developed dunng the coating selection process. Factors to be
considered during coating selection are adequately discussed in the

The Secondary
Material Selections for Building Secondary Containment document.

Containment is properly
These conditions are fully addressed in the Structural Design Criteria

supported by a Drawings listed above under References'
and the Secondary Containment Design requirements documents. The

foundation or base in
,

de~ign requirements and codes and standards specified are adequate to
24590-WTP-DC-ST-01-001, Rev. 1,

.c- order to prevent failure Structural Design Criteria;
satisfy these performance goals. The procurement and construction

.1:
from settlement,

specifications adequately provide for proper foundation construction
btl 24590-WTP-PER-CSA-02-001, Rev. 3,
~ and installation of the Secondary Containment. The General... compression, or uplift, Secondary Containment Design=~ including the residual

Arrangement Plan drawing and the associated Cross-Section drawings

=e effects of installation.
show the Secondary Containment boundaries.......= The placement,~ 24590-BOF-3PS-CE01-T0001, Rev. 4,= structural support, and
The Excavation and Backfill and Material Testing specifications contain

=e
type of material used for

Engineering Specification for Excavation curre~t adequa~e industry standards for selecting and testing fill
~

backfill around and
and Backfill; matena1s, p1acmg and compacting backfills, and testing not less than

below the Secondary
24590-BOF-3PS-COOO-T0001, Rev. 2, once each lift to assure adequate compaction. Requirements for testing

Containment are
Engineering Specification for Material and record keeping are current and adequate for both 'safety grade' fills

appropriate.
Testing Services and 'commercial grade' fills.

5
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IDGH LEVEL WASTE FACILITY ELEVATION 0'-0" SECONDARY CONTAINMENT COGEMA-IA-014, Rev. 1

The design or operation
(e.g., diking & curbing)
prevents run-on or
infiltration of

This requirement is specified in the Basis of Design. Secondary
precipitation into the
Secondary Containment

24590-WTP-DB-ENG-OI-00l, Rev. 0 containments being reviewed in this Integrity Assessment are all located

system unless the
Basis of Design; inside the High Level Waste Vitrification Building where they are

= Drawings listed above under References protected from precipitation as shown in the General Arrangement Plan.s collection system has
and the associated Cross-Section drawings.....

sufficient excess~....... capacity (25 yr rainfall)is
= to contain the run-on...

precipitation.

The design includes an The Secondary Containments shown in the General Arrangement Plan
external moisture barrier Drawings listed above under References; at Elevation 0'-0" are inside the High Level Waste Vitrification Building
or other means to 24590-WTP-DB-ENG-OI-00l, Rev. 0, which shields them from precipitation and surface water percolation.
prevent moisture from Basis of Design The ground water table is located about 200 feet below the floors of the
entering the cell. cells at elevation 0'-0" as noted in the Basis of Design.

The Secondary Containment Design requirements document provides

5 The containment area is
24590-WTP-PER-CSA-02-001, Rev. 3, adequate and appropriate codes and standards for design of leak tight

~ Secondary Containment Design; stainless steel liners. This report (CSA-02-001) also includes.... free of cracks or gapsfI.l.... 24590-WTP-3PS-NLLR-T0002, Rev. 0, appropriate details for design and installation of special protective1J1 and the design discusses... Engineering Specification for Furnishing, coatings free of cracks and gaps. The procurement specification for
~ methods of their= Detailing, Fabrication, Delivery and design, fabrication and installation of stainless steel liners identifies
~ minimization.

Installation of Stainless Steel Liner Plates construction and inspection processes that are adequate and appropriate
for installation of the liners and minimizing cracks or gaps,

~f'..
-.J
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HIGH LEVEL WASTE FACILITY ELEVATION 0'-0" SECONDARY CONTAINMENT COGEMA-IA-014, Rev. 1

The design has
considered the
compatibility of the
concrete liner or coatings

The Material Selections Study contains adequate and appropriate
e and waste and presents

24590-WTP-PER-M-02-001, Rev. 3, general information on the compatibility ofplanned Secondary
Q,l information on coatings... Material Selections for Building Containment stainless steel liners and special protective coatings withrIl.... planning to be used fromTJJ Secondary Containment/Leak Detection; the waste. The Secondary Containment Design report provides
r.. the manufacturer
Q,l 24590-WTP-PER-CSA-02-001, Rev. 3, adequate and appropriate standard details for design and installation of= addressing compatibility
~ with the stored waste.

Secondary Containment Design liners and special protective coatings that will prevent migration of the

The lining or coating
waste into the concrete.

must prevent the waste
from migrating into the
concrete.

c
?
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A
COGEMA ENGINEERING

October 2, 2003

D. J. Whiting
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center MS14-3B
Richland, Washington 99352

Dear Ms. Whiting:

RECEIVED
OCT 032003

BNl-Subcontracts

COGEMA-03-0294

STRUCTURAL INTEGRITY ASSESSMENT OF THE HIGH LEVEL WASTE FACILITY
ELEVATION 0'·0" SECONDARY CONTAINMENT, REV. 1

The integrity assessment has been completed per the contract requirements and is
attached for your use. The assessment found the design intent is sufficient to ensure the
foundations and secondary containments will be adequately designed and will have
sufficient structural strength, compatibility with the waste(s) to be stored or treated, and
corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at (509)
372-0504.

Sincerely,

K. V. Scott, Manager
Facilities, Structures & Components

jb

Attachment

cc: D. C. Pfluger wi attachment

2425 Stevens Center Place. Second Floor, Richland. Washington 99352 Tel: (509) 372-3572 - Fax: (509) 372-3169
COGEMA Engineering Corporation \ '

,'J



Job No. 24590

NT STATUS"Bechtel National Inc.

REVIEWED f--~--+--+--+-+-+--+----T--t~t1

Released by ----'~'#'ll----
[When applicable]

Signature

Signature Date

L--------------------------416GP&S7-03

24590-CM-HC4-HXYG-00138-01-15
REV. OOB

SUBCONTRACT SUBMITTAL
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A
COGEMA ENGINEERING

January 9, 2004

D. J. Whiting
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center
Richland, Washington 99352

Dear Ms. Whiting:

vi
RECEIVED

JAN 1.22004

BNl-Subcontracts

COGEMA-04-0003

STRUCTURAL INTEGRITY ASSESSMENT OF THE WTP BELOW GRADE WASTE
TRANSFER LINES (SECONDARY CONTAINMENT, ANCILLARY EQUIPMENT, AND
CORROSION ASSESSMENT), REVISION 1

The integrity assessment has been completed per the contract requirements and is
attached for your use. The assessment found the design intent is sufficient to ensure
the WTP Below Grade Waste Transfer Lines (Secondary Containment and Ancillary
Equipment) will be adequately designed and that the WTP Below Grade Waste Transfer
Lines (Secondary Containment and Ancillary Equipment) will have sufficient structural
strength, compatibility with the waste(s) to be stored or treated, and corrosion protection
to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at
(509) 372-0504.

Sincerely,

!/td4/-
K. V. Scott, Manager
Facilities, Structures & Components

kid

Attachment

cc: D. C. Pfluger MS4-E2 wi attachment

2425 Stevens Center Place. Second Floor. Richland. Washington 99352 Tel: (509) 372-3572 - Fax: (509) 372-3169
COGEMA Engineering Corporation



COGEMA-IA-015, Rev. 1

1111111111111111111111111111
R1C)190E64

IQRPE REVIEW -
WTP BELOW GRADE WASTE TRANSFER LINES (SECONDARY

CONTAINMENT, ANCILLARY EQUIPMENT,
AND CORROSION ASSESSMENT), REVISION 1

"I, John T. Baxter, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
WTP Below Grade Waste Transfer Lines (Secondary Containment, Ancillary
Equipment, and Corrosion Assessment) as required by the Dangerous Waste
Regulations, namely, WAC 173-303-640(3) applicable paragraphs, Le., (a)
through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is 10 sheets numbered 1 through 10.

Date

RPP-WTP
RECEIVED

JAN 13 2OO't

BYPDC



COGEMA-IA-015, Rev. 1

STRUCTURAL INTEGRITY ASSESSMENT OF THE WTP
BELOW GRADE WASTE TRANSFER LINES
(SECONDARY CONTAINMENT, ANCILLARY

EQUIPMENT, AND
CORROSION ASSESSMENT), REVISION 1

COGEMA·IA·015
REV. 1

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



WTP Below Grade WasteTransfer Lines (Secondary Containment,
Ancillary Equipment, and Corrosion Assessment)

COGEMA-IA-0 15, Rev. I

This integrity assessment addresses the WTP Below Grade Waste Transfer Lines shown on Plant Wash & Disposal
System Underground Transfer Lines P&ID drawings 24590-PTF-M6-PWD-P0057 and
24590-PTF-M6-PWD-P0058 (exclusive of the RLD lines shown as "on hold" on drawing -P0058). It considers the
ancillary equipment, secondary containment, and a corrosion assessment for each of these transfer lines. The

" Scope of this Integrity interfacility portion of these lines are direct buried double-walled pipe transfer lines. These transfer lines aree,
0 associated with several process systems..- Assessmenttr: Independent Corrosion Expert (ICE) Report: Attachment A, Corrosion Integrity Assessment of Waste Transfer

Pipelines in the Hanford Waste Treatment Plant, Corrosion Control Specialists, Kent, Washington, Dennis P.
Helgeson, P.E., 4 pages, 08/1 1/03.
Attachment B, Buried Pipeline and Ancillary Equipment vs Soil Environment Compatibility Report , Ibid. , 6 pages,
08/11 1/03.
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WTP Below Grade WasteTransfer Li nes (Secondary Co nta inm ent,
Ancillary Equipment, and C or r osion Assessment)

COGEMA-IA-0 15, Rev. I

24590·PTF-M6-PWD· P0057, Rev. 0, P&ID PLANT WASH & DISPOSAL SYSTEM UNDERG ROUND TRANSFER
LINES (Q);
24590-PTF-M6· PWD·P0058, Rev. 0, P&ID-PTF PLANT WASH & DISPOSAL SYSTEM UNDERGROUND TRANSFER
LINES (Q);
24590-PTF-M6-PWD-P0002, Rev. 1, P&ID-PTF PLANT WASH & DISPOSAL SYSTEM EFFLUENT COLLECTION
PWD-VSL-00033/00043/00044 (Q);

'"
24590-HLW-M6-HCP-POOO I, Rev. 0, P&ID-HLW Concentrate Receipt Process System Concentrate Receipt Vessell (Q);

" 24590-HLW-M6-HCP-P0002, Rev. 0, P&ID-HLW Concentrate Receipt Process System Concentrate Receipt Vessel 2 (Q);'"= 24590-HLW-M6-RLD-POOOI, Rev. 0, P&ID-HLW Radioactive Liquid Waste Disposal System Active Effluent Collection
~ Drawings
~ (Q);
" 24590-HLW-M6-RLD·P0002, Rev. 0, P&ID-HLW Radioactive Liquid Waste Disposal System Plant Wash and Drains Vesselc::

(Q);
24590-WTP-M6-50-POOO I, Rev. 0, P&ID SYMBOLS AND LEGEND SHEET I OF 6;
24590-WTP-M6-50-P0002, Rev. 0, P&ID SYMBOLS AND LEGEND SHEET 2 OF 6;
24590-WTP-M6-50-P0003, Rev. 0, P&ID SYMBOLS AND LEGEND SHEET 3 OF 6;
24590-WTP-M6-50-P0004, Rev. 0, P&ID SYMBOLS AND LEGEND SHEET 4 OF 6;
24590·WTP·M6-50-P0005, Rev. 0, P&ID SYMBOLS AND LEGEND SHEET 5 OF 6;
24590·WTP· M6·50-P0006, Rev. 0, P&ID SYMBOLS AND LEGEND SHEET 6 OF 6

Summary of Assessment
For each item of "Information Asse ssed" (i .e., Cri teria) on the foll owin g pages, the items listed und er "Source o f
Information" were reviewed and found to furni sh adequate design controls and requirem ents to assure the de sign
intent fully sa tis fies th e WAC requirements.
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WTP Below Grade WasteTransfer Lines (Secondary Containment,
Ancillary Equipment, and Cor rosion Assessment)

.I •., .Information Assessed=L:::--===:: 'SO'UrCe,.of.lnformation r

COGEMA-IA-015, Rev. 1

Discussion

The Pipe Stress Design Criteria document identifies American Society of

24590-WTP-DC-PS-0 1·00 I, Rev 2, Pipe Stress
Mechanical Enginee rs (ASME) B31.3 Process Piping as the design code for

Design Criteria including "Pipe Stress Criteria" both safety grade and comme rcial grade piping systems of the WTP . To

and "Span Method Criteria"; satisfy more stringent seismic requirements. the design criteria includes

24590-WTP. PER-PL·02-00 I, Rev. 3, Piping
methodology provided in the ASME Boiler & Pressure Vesse l Code, Section

Material Class Description ;
III Rule s for Cons truction of Nuclear Facility Components (ASME Sec tion

24590.WTP-3PS-PS02-TOOOI, Rev. 2, III) to supplement the design rules of ASM E B31.3 code for analysis and

Ancillary equipment design
Engineeri ng Specification for Shop Fabric ation of design of safe ty grade piping. The Piping Material Class Desc ription

standards are appro pria te
Piping; document identifi es the design conditions including limiting pressure and

and adequate for the 24590·WTP-3PN·PS-02-00008, Specification
temperature service conditions and the corrosion/erosion allowance for each

equipment's intended use. Change No tice to 24590-WTP-3PS -PS02-TOOOI, Pip ing Material Class , the piping material and wall thickness, and the

= Rev. 2; appropriate design code(s). The desc ription for eac h class identi fies the...;; 24590-PTF-M6.PWD-P0057, Rev. 0, P&ID Plant ancillaryequipment requirements for pipe, fittings, flanges, valves, and
0- gaskets for the service conditions in which they will be employed . Th e

Q Wash and Disposal Sys tem Underground Transfer
Lines (Q) ; Material Classes for the transfer lines being considered are W62F, S32B,

24590-PTF-M6- PWD-P0058, Rev. 0, P&ID Plant
W31A , and W32A . All o f the transfer lines considered here are double-

Wash and Disposal System Underground Transfer
walled pipe containing a 3 in. nominal pipe size stainless steel carrier pipe

Lines (Q) inside a 6 in. nominal pipe size carbon steel seamless encasement pipe. The
transfer lines are identified on the P&ID dra wings as Qualit y Level (QL- I)
and Sei smic Category (SC-I ). These codes and standards are acceptable and

If the ancill ary equipment to

adeouate for the desizn of the double-walled transfer lines.

be used is not built to a
24590-WTP-DC-PS-O1-00 I, Rev 2, Pipe Stress

design standard, the design Thi s item is Not Applicable because the anci llary equipment piping is to be

calculations demonstrate Design Criteria including "Pipe Stress Criteria" desi gned in accordance with ASME B3 1.3 for all applicable load conditions

sound engineering pr inciples
and "Span Method Criteria" and load combinations as noted above.

of construction.
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WTP Below Grade WasteTransfer Lines (Secondary Containment,
Ancillary Equipment, and Corrosion Assessment)

J ==] nfofl11ation.Assessed.=·.•I•.~~.~....._.··••SollrceofJntormlition

COGEMA-IA-0 15, Rev. I

lJiscllssion

The Pipe Stress Design Criteria document specifies the ASME B31.3 code

24590~WTP-DC-PS-OI -00l , Rev 2, Pipe Stress to address operating pressure, operating temperature , thermal
expansion/contraction, settlement or support displacements, corrosion, and

Ancillary equipment has Design Criteria including "Pipe Stress Criteria"
vibration and seismic loads. Elements of the ASME B&PV Code, Section III

adequate strength at the end
and "Span Method Criteria";

(Subsection NC and Appendices F and N) are used to supplement the
of its design life to withstand

24590-WTP-PER-M-02-002, Rev 0, Materials for
requirements of ASME B31.3 for seismic design of Seismic Category (SC-

the operating pressure,
Ancillary Equipment

\III ) ancillary equipment. Details of the seismic design methods are
= operating temperature, 24590-WTP-PER-PL-0 2-001, Rev. 3, Piping

discussed in the Pipe Stress Design Criteria document. The MEIO ILinearell Material Class Description;.;; thermal expansion, and Elastic Analysis of Piping program is used for static and dynamic design.. MElOI, Linear Elastic Analysis of Piping,Q seismic loads. Equipment is
Version N6 software, Bechtel Corporation,

analysis for the more complex ancillary equipment such as the underground
protected against physical transfer lines. The program has been verified and validated. The Piping
damage and excessive stress Computer Services Library , 50 Beale St., San

Material Class Description document provides enveloping values for design
Francisco, California;due to settlement, vibration,
24590-WTP-VV-PS-OI-00I , Rev I, Verification pressure and temperature limits for the primary carrier pipes and the

expansion, or contraction.
and Validation Report for MElOI , Linear Elastic secondary encasement pipes for each pipe class. A bounding

Analysis of Piping Version N6 corrosion/erosion allowance is furnished for the primary pipe for each class.
These codes and standards are adequate and appropriate to assure that the
ancillarv equipment has adequate strength at the end ofdesign life.
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\VIP Below Gra de WasteT ransfer Lines (Secondary Containment,
Ancillary Equipment, and Cor rosion Assessment)

I Informa"iionAssesseo "q.r · ~: . Source oflnformation "I

COGEMA-IA-015, Rev. I

Jjiscussion

Pipe supports for the prima ry trans fer line inside the secondary containment
pip e consi st of small support plates and spacers insta lled between the exterior
surface of the primary pipe and the inside surface of the secondary
containment pip e. A standard set of typical detai ls is provided in the
Anci llary Equipment Pipe Support Design document. An adequate set of

24590-WTP-PER-PS-02-001, Rev. 4, Ancillary horizontal supports, guides, and pipe anchor typical details is furnished to the
Equipment Pipe Support Design; fabricator to allow production of the spools. Additional detail s are furnished
24590-WTP-DC-PS-O I-00 I, Rev 2, Pipe Stress for closure of encasements at fie ld co nnections, installation of insulation with
Design Criteria including "Pipe Stress Criteria" an outer wrapping and elbow assemblies. The final design evaluations for

"' and "Span Method Criteria"; the pipe-in-pipe transfer lines will be acco mplished with ME 10I models thatt: Ancillary equipment
Q MEIOI , Linear Elastic Analysis of Piping, repre sent the primary and secondary pipes, internal supports, guides and
Co supports are adequa tely
Co Version N6 software, Bechtel Corporation, anchors, the surrounding soil, and the fmalline routin gs (geometri es). The= designed.

rIJ Computer Services Library, 50 Beale St., San Pipe Stress Design Criteria document is organi zed around the design
Francisco, California; requi rements of ASME B3 1.3 Process Pip ing supplemented by ASME
24590 -WTP-VV-PS-OI-00 I , Rev I , Verification Section III, Divis ion I, Subsec tion NC and Appendices F and N requirements
and Validation Report for MEIOI, Linear Elastic for seismic desi gn analysis . For safety grade supports, design allowable
Analysis of Piping Version N6 stresses are based on allowables for norrnal loads as defined in ASME

Section III, Divi sion I. Analysis is by manua l calculation or approved
comp uter programs. These codes and standards are appropri ate and adequate
for mix ed waste transfer lines over the range ofco nditions identified for
these systems . Use of app roved and validated computer programs to analyze

Ioioinz desizns is aoorooriate.
The Engineering Specification for Shop Fabrication of Piping shows that the
double-wa lled transfer lines use welded bun jo ints for all connections. The

24590-WTP-PER- PS-02-001, Rev. 4, Ancillary transfer lines are Quality Level I (QL- l ). Weld ing requirements are in

"' Equipment Pipe Support Design; accordance with ASME B31.3. Welder qualifications are in accordance with
c
.:: 24590-WTP-3PS-PS02-TOOOI , Rev. 2, the ASME Boi ler and Pres sure Vessel Code (B&PV) Section IX, Welding- Seams andconnections are Engineering Specificat ion for Shop Fabrication of and Brazing Qualifications. Nondestructive examinations are to be...
'"c adequately designed. Piping; conducted in accordanc e with ASM E B&PV Section V as specified in the
c
Q 24590-WTP-3PN.PS-02-00008, Specification Engineeri ng Specification for Shop Fabri cation of Piping, Appendix A. The

U Change Notice to 24590-WTP-3PS-PS02-TOOO I , Anc illary Equipment Pipe Support Design document shows examples of
Rev. 2 standard assemb lie s for the transfer lines and encasements. These are

adequate and appropriate design and fabrication code s and standards for the
ancillarv eouioment beinz evaluated.
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WTP Below G rade WasteTransfer Lines (Secondary Containment,
Ancillary Equipment, and Corrosion Assessment)

:r Infom1atiol1 Assessed J ::: : : :Sourceoftl1forrnation I

COGEMA-IA -OI5, Rev. I

Discussion

"> 24590-WTP-DC-ST-OI-00I, Rev. I , Structural The Structural Design Criteria identifies the frost line as being 30 in. below"" The system will withstand Design Criteria; grade. The Civ il, Structural, Architectural Basis of Design section requires:r:- the effects of frost heave. 24590-WTP-DB-ENG-OI-00I , Rev. lA, Basis of that all underground pipes be installed with the top of pipe at least 30 in..,
<:> Design below grade so that the pipes are not subject to frost heave...
~

Chapter 4 of the Preliminary Safety Analysis Report identifi es the Important
to Safety functions for the waste transfer lines. They are listed as
maintaining structural integrity for their design life while resisting a high
radiation environment, corrosive effects of theprocess streams, and the

., 24590-WTP -PSAR-ESH-OI-002-02, Rev. I,
erosive nature of the suspended solids. In addition, the waste transfer lines

.::1 Preliminary Safety Analysis Report to Support
must maintain structural integrityduring and after a seismic event. The- Underground Pipe Protection document and the Piping Material Class.,

.;: Characteristics of the waste Construction Authorization; PT Facility Specific Description documentprovide the basis for the corrosion/erosion allowances" to be stored or treated have Information;-" and list the allowances for each pipe class. Flammable gas is not identifi ed
" been identified (ignitable, 24590 -WTP-DB-ENG-OI-0 0I , Rev. lA, Basis of.. as a concernfor the waste transfer lines. Transfer lines originating or" reactive, toxic, specific Design;..c: terminating in source or downstream receiving tanks typically include a dipU gravity, vaporpressure, flash 24590-PTF-PER-M-02-003, Rev. I, Underground

" tube that terminates below the surface of the low level heel in each tank. The- point, temperature) Pipe Protection;
dip tubes isolate the lines from aoy potential flammabl e gas buildup in the.,

" 24590-WTP-PER-PL-02-001 , Rev. 3, Piping
~ tankvapor spaces. The Basis ofDesign documentrequires a facility wide

Material Class Description
grounding system to be in place, including proce ss equipment, to control
ignition sources . The design has included adequate and appropriate feature s
to address the waste characteristics including pressure, temperature,
corrosion, erosion and control ofpotential flammable gases in ancillary
equipment.
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WTP Below G rade WasteTransfer Li ne s (Secondary C ont a inm e nt,
Ancillary Equip ment, and C o r ros ion Assessment)

J~liJfQiinalion AS~§M:d_:~.I. · . Source- ii(Jnforrnation J

COGEM A· IA ·OI 5, Rev. I

Di scuss ion

The Basis of Design requires that dangerous waste tank systems meet the
requ irements of WAC 173-303-640. The Underground Pipe Protection
document discusses the rationale for material selection for the underground
transfer lines. The primary lines from the Hanford Ta nk Farms are 304L

"'
stainless steel because they are used to transfer alkaline wastes to the WTP.

.!:i The intraplant transfer lines in the WTP use primary lines of 3 16L stainless- steel to prov ide for transferr ing less alkal ine solutions. The prima ry"'';:
" Ancillary equipment is

24590-WTP-DB-ENG- OI-00 I, Rev. lA, Basis of
pipelines will be flushed with inhibited water after each use for corrosion-.- designed to handle the control. Carbon steel was selected for the secondary encasement lines.

f! Design;

" wastes withthe
24590-PTF.PER-M-02-003, Rev. I , Underground

During normal operations, the annulus between the exterior of the prima ry
.c characteristics defined above pipelines and the interior of the encasement lines remains dry which limit sU Pipe Protection
" and any treatment reagents. corrosion. The carbon steel encasement lines have sufficient wall thickness-"' to resist internal corrosion from a waste leak fora period of time adequate to"~ detect the leak and allow for flushing of the secondary line. The exteriors of

the secondary encasements for the intraplant transfer lines are protected with
a cathodic protection system. The exteriors of the secondary encasements for
the transfer lines from the Hanford Tank Farms are enclosed in closed-cell
bonded foam insulation with a waterproof outer jacket of High Density
Polvethvlene to orevent exterio r corrosion.
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WTP Below Grade WasteTransfer Lines (Secondary C o nt a in m ent,
Ancillary Equipment, and C or rosion Assessment)

COG EM A-IA-0 15, Rev. I

Di sctls'SionIIlfor l11a tiOilA sse ssed :-J_._ . Source of Infiirmation

The Underground Pipe Protection report identifies that IWO grades of
stainless steel have bee n selec ted for the underground transfer lines. The
prima ry transfer lines from the Hanford Tank Farms are 304L stainless steel
because they are used to transfer alkaline wastes 10 the WTP. The intraplant
trans fer lines in the WTP use prima ry lines of 316L stainless steel to provide
for transferring less alkaline solutions. All prima ry transfer lines are to be
flushed with inhibit ed water after each use. Secondary encasement lines are
designed to be sufficiently internally corros ion resistant to provide leak
protection from the time a primary leak starts until the leak has been detected

Sec drawings listed above; and the transfer line has been isolated. The soil side of the seco ndary

The pH range of the waste, 24590·PTF·PER·M·02·003, Rev. 1, Underground
encasement lines is to be protected with cathodicprotection in accordance

waste temperature and the Pipe Protection;
with National Association ofCorrosion Engineers (NA CE) Interna tional

corrosion behavior of the 24590·WTP-3YD-CPE-0000 l, Rev. C, Syste m
Recommended Practices (except for the Waste Feed Receipt Process System

structural materials are Descrip tion for Cathodic Protection;
transfer lines). A System Descripti on document identifies the overall scope

adequately addressed. 24590-WTP-3PS-EQOO-TOO02, Rev. 2,
of the WTP Cathodic Protection System that will be applied to the waste

.... Ancillary equipment Engineering Specification for Cathodic
transfer lines. Detailed specifications for design and construction are

:: materialandprotective Protection;
furnished in the Engineering Speci fication for Cathodic Protection. Transfer

;§ coatings ensure the ancillary Specification No. 24590-WTP-3PS·PX04-TOOO4,
lines evaluated in this integrity assessment have carbon stee l secondary- equipment structure is encasements. An impressed current cathodic protection system is to be used

" Rev. 0, Engineering Speci ficatio n for Epoxy
Co

"
adequately protected from Coa ting ofStainless Stee l ltems that are Buried,

to protect these secondaries fromcorrosion where they are buried. The

e the corrosive effects of the Embedded or Insulated;
specification for "Shop Applied Fusio n Bonded Epoxy Coa ting" describes

U
waste stream and external Specifi cation No . 24590- WTP-3PS·PX04-TOOO I

the epo xy coating that will be applied to the outside of the transfer lines 10

environments. The Rev. 0, Engineering Speci ficat ion for Shop ,
control current flow in the cathodic protection system . Consideration was

protection is sufficient to Appli ed Fusion Bonded Epoxy Coating for
given to service life and cumulative anticipated radiationexposure of

ensure the equipment will Underground Carbon Steel Pipe;
cand idate epo xy coatings during development of the specifications. The

not leak or fail for the design Requi sition Number: 24590-QL-MRA·PS02-
Waste Feed Receipt Process (FRP) Syste m waste transfer lines arc furnished

life of the system. 00008, Rev. 2, SECTION 2 - TECHNI CAL
with additional external corrosion protect ion by addin g an external

SPECIFICATIONS
waterproof barri er to the lines in lieu of cathodic protection. This barrier
consists of a 2 in. layer of spraye d or injec ted closed-ce ll polyurethane foam
with an external jacke t ofextruded high density polyethylene (HD PE) pipe
with a minimum thickness of 150 mils. The Technica l Notes in the Materia l
Requisition (MRA) require the foam to be fully bonded to the epox y coating
on the outs ide of the encasement pipe and fully bonded to the inside of the
HOP E jacket.
Independent Corrosio n Expert (ICE) Report: The corrosion protection
provisions for the transfer lines considered in this Integrity Assessment have
been reviewed by an ICE, Mr. Dennis Helgeson, P.E. His reports are
included as attachment A and B to this assessmen t.
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WTP Below Grade WasteTransfer Lines (Secondary Containment,
Ancillary Equipment, and Corrosion Assessment)

:I':': InfoflilaiionAssessed I 'Sourceo fI lif6rmation .J

COGEMA-lA-0 15, Rev. I

Discussion

The required service life of 40 years for mechanical systems, e.g, piping, is

" 24590-WTP-DB-ENG-OI·00 I, Rev. lA, Basis of identified in the Basis of Design. The Pipe Stress Design Criteria identifies...
c De sign; ASME B31.3 as the design code for WTP piping. Consideration of"~ 24590-WTP-DC·PS·OI·00I , Rev 2, Pipe Stress corrosio n, including co rrosion allowance. is a mandatory requirement of0 Corrosion allowance is

< adequate for the intended Design Criteria including "Pipe Stress Criteria" ASME B31.3. The Underground Pipe Protection document identifies the

c service life of the ancillary and "Span Method Criteria"; choice of 304L and 316L stainless steel as conservative for the primary
0 24590-PTF-PER-M·02-003, Rev. I , Underground underground transfer lines which are free-draining, operated only. iij equipment.
E Pipe Protection; periodically during transfers, and are flushed with inhibited water after each.. 24590-WTP-PER-PL-02-001, Rev. 3, Piping transfer. The corrosion/erosion allowances for underground transfer pipe0
U Material Class Descript ion classes S32B, W31A, W32A and W62F are listed in the Piping Material

Class Description document.
The Pipe Stress Design Criteria identifies ASME B31.3 as the design code
for the ancillary equipment piping. ASME B31.3 requires provision be made

Pressure controls (vents and to safely contain or relieve any pressure to which the piping may be
relief valves) are adequately

24590-WTP-DC-PS-O1-00 I, Rev 2, Pipe Stress subjected. ASME B31.3 piping not protected by a pressure relieving device,
designed to ensure pressure or that can be isolated from a pressure relieving device must be designed for

'" relief if normal operating Design Criteria including "Pipe Stress Criteria"
at least the highest pressure that the system can develop . This requirement

'0 and "Span Method Criteria".. pressures in the vesse ls are applies to the primary transfer lines. The transfer lines all terminate in dip-c exceeded. tubes which are free-draining 10 the heels in the Pretreatment Building tanks.0
U The maximum internal pressure is therefore limited by the design

" configuration...
c 24590-PTF-M6-PWD-P0057, Rev. 0, P&lD Plant'" The expected flow paths for the ancillary equipment are identified on the'"" Wash and Disposal System Undergrou nd Transfer.. reference P&lD drawings. As noted in the adjacent item above, ASME
~ Lines (Q);Maximum flows and any

24590-PTF-M6-PWD-P0058, Rev. 0, P&lD Plant B31.3 requires piping to be designed for the highest pressure that a system
unusualoperating stresses

Wash and Disposal System Underground Transfer can develop . The bounding maximum design temperature and pressure are
are identified

Lines (Q);
listed for each piping material class in the Piping Material Class Description.

24590-WTP-PER-PL-02-00 1, Rev. 3, Pipiug ASME B31.3 and the associated standards are appropriate and adequate for

Material Class Description the design of the transfer lines.
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WTP Below Grade WasteTransfer Lines (Secondary Containment,
Ancillary Equipment, and Corrosion Assessment)

-1=lrifQ"niiationAssessed . 1=~:~Sourcltoflnformation .J

COGEMA· IA·0 15, Rev. I

Discussion

The 6 in. diametercarbon steel secondaryencasement pipes shown on the
P&IDs must be designed to ASME B31.3 as noted in the Pipe Stress Design
Criteria. ASM E 1331.3 requires piping to be designed for superimposed dead
loads such as the soi l overburden for the buried transfer lines and potential

24590-PTF-PER-M-02-003, Rev. I , Underground vehicular loads. The Underground Pipe Protection document identifies that
Pipe Protection; the secondarycontainments have sufficient corrosion endurance to assure
24590-WTP.DC-PS-O I-OO I, Rev 2, Pipe Stress that the secondary lines will not leak for a time period sufficient to detect a
Design Criteria including "Pipe Stress Criteria" leaking primary and isolate the transfer line from service. The Excavation

Ancillary equipment is and "Span Method Criteria"; and Backfill specifications have specific provisions for the use of controlled

- designed with secondary 24590-WTP-PER-J-02-002, Rev. I, Low Point density fills for backfilling trench excavations for outside buried piping.
c

containment that is Leak Detection in Secondary Containment They also address granular pipe bedding material that conforms to ASTM D"a constructed of materials Systems for Buried Co-Axial Transfer Lines; 422 and a proviso that controlled density fill conforming to the ASTM is alsoc.; compatible with the waste 24590-PTF·M6-PWD-P0057. Rev. 0, P&ID Plant acceptable. Installation instructions are provided for installing bedding-c and of sufficient strength to Wash and Disposal System Underground Transfer material to line and grade with dimensional tolerances for minimum and
0

U prevent failure (pressure Lines (Q); maximum bedding material installation and appropriate lift and compaction

C' gradients. waste, climatic 24590-PTF-M6-PWD-P0058, Rev. 0, P&ID Plant requirements. The installation of bedding materials is coordinated with the

" conditions, daily Wash and Disposal System Underground Transfer backfill and compaction requirements for subgrade preparation for roads and
""c operations), provided with a Lines (Q); paved areas. Testing Procedures and Record Keeping procedures are defined0.- leak-detection system, and 24590-BOF-3PS-COOO-TOOO2, Rev. 0, for quality control testing of bedding installation as each lift is placed. The"'" designed to drain and Engineering Specification for Excavation and fill and compaction requirements for the installation of underground transfer

remove liquids. Backfill of Underground Radioactive Waste lines are appropriate and adequate to assure that the lines will perform as
Transfer Lines; designed.
24590-BOF-3PS-CEOI-TOOO I. Rev. 4, The P&IDs show that each transfer line has a low point drain and leak
Engineering Specification for Excavation and detect ion to identify primary line leaks. Details of the leak detection systcm
Backfill are discussed in the Low Point Leak Detection in Secondary Containment

Systems for Buried Co-Axial Transfer Lines document. Flushing capabilities
are provided at the high point end of ofeach transfer line for removing
leaked waste or accumulated liquid in the secondary lines by flushing to the
low point drains.
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ATIACHMENTA

CORROSION INTEGRITY ASSESSMENT OF WASTE TRANSFER
PIPELINES IN THE HANFORD WASTE TREATMENT PLANT

Corrosion Control Specialist,
Dennis P. Helgeson, P.E.

(5 pages including coversheet)
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Corrosion Control Specialists
P.O. Box 5303
Kent, Washington 98064-5303
Phone (253) 520-3424 • Fax (253) 520-3425

CORROSION INTEGRITY ASSESSMENT OF

Waste Transfer Pipelines in the
HanfordWaste Treatment Plant

Owned/Operated bythe U. S. Department ofEnergy
Office ofRiverProtection, Richland Washington

per WAC 173-303-640(3)(a) through (g)

This corrosion certification is for the waste transfer pipelines at the Hanford Waste Treatment
Plant Richland, Washington. The transfer pipelines included in this certification are shown on
drawings 24590-PlF-M6-PWD-P0057 AND-P0058 with the exception of the two lines on hold
(RLD-ZS-03382-FI0A AND RLD-03383-FI0A-03). This corrosion integrity assessment was
conducted to identify components of the environment or the piping network that could lead to
corrosion damage to the pipe that could leadto failure ofthe pipe. The assessment evaluated the
corrosion protection measures taken to assure that they were correctly designed and compatible
with the environment in which they are to operate. This assessment is provided as a subcontract
from COGEMAEngineering. Thisassessment has considered:

A. CORROSION/CORROSION CONTROL STANDARDS, DESIGNSTANDARDS AND
ENGINEERINGDOCUMENTS:

NFPA 70 - 1996 NationalElectrical Code (NEC)

NACE International Recommended Practice. "ControlofExternalCorrosion on
RP-0169-1996 Underground or Submerged Metallic Piping Systems"

WAC 173-303-640 - Washington Administrative Code, Title 173,WAC Department
October 3, 2001" ofEcology, Dangerous WasteRegulations for TankSystems

NACE-RP-0274 High VoltageElectrical Inspection ofPipeline Coatings

Steel StructuresPaintingCouncil (SSPC)
SSPC-SPI SolventCleaning
SSPC-SPIO Near-White Blast Cleaning
SSPC-SPll Power Tool Cleaning to Bare Metal
SSPC-VISI VisualStandards for Abrasive Blast Cleaned Steel
SSPC-PA2 Measurement ofDry PaintThickness with Magnetic Gauges
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Bechtel Document 24590-WfP-DB-ENG-OI-OOl, REV 0 - Basis for Design

NACE Publication Corrosion Data Survey compiled by Norman E. Hamner - Metals
Section

B PLANT DESIGN DOCUMENTS REVIEWED IN PREPARATION OF THE
ASSESSMENT

24590-BOF-3PS-CEOI-TOOOl, Rev. 4 Enzineerina Spec forExcavation and Backfill
24590-WTP-PER-J-02-002, Rev. 1 Low-Point LeakDetection in Secondary Containment

SYStems for BuriedCo-Axial TransferLines
24590-PTF-PER-M-02-003, Rev. 1 Underzround PineProtection
24590-WTP-PER-PS-02-001, Rev. 3 AncillarvBquipment PineSupport Design
24590-WTP-PER-PL-02-001. Rev2 PipingMaterialClassDescription
24590-WTP-3PS-NWPO-TOOOI, Rev.l EngineeringSpecification forGeneral Welding and

NOEReauirements for Supplier Fabricated Pioinz
24590-WTP-3PS-PBOl-TOOOl, Rev.0 EngineeringSpecification forTechnical Supply

Conditions forPine,Fittings and Flanges
SCNNO. 24590-WTP-3PN-PBO1-00001 ChangeNoticefor the SPecification listedabove
24S90-WTP-3PS-PS02-TOOOl, Rev.2 EngineeringSpecification for ShopFabrication of

Pinina
SCNNO. 24590-WTP-3PN-PS-02-00008 ChangeNoticefor the SPecification listedabove
24590-WTP-3PS-PS02-T0002, Rev. 1 EngineeringSpecification forColdBending of PiDe
SCNNO. 24590-WTP-3PN-PS02-00010 ChangeNoticefor the specification listedabove
24590-WTP-3PS-PX04-TPOOl, Rev. 0 Specification for ShopApplied Fusion Bonded Epoxy

Coatingfor Underground Carbon SteelPine
24590-WTP-3PS-PX04-TOO04,Rev.0 Engineering Specification forEpoxy Coatingof

StainlessSteelItemsthat AreBuried, Embedded or
Insulated

24590-WTP-3PS-GOOO-TOOOl,Rev.0 GeneralSpecification for Supplier Quality Assurance
Program Reauirements

24590-WTP-3PS-EQOO-TOO02,Rev.2 EngineeringSpecification forCathodic Protection
24590-WTP-3YD-CPE-OOOOl, Rev. C System Description forCathodic Protection
WTSC99-1036-42-17 RPP-WTPGeo-technical Investigation FinalReport,

Shannon& Wilson, 2000
24590-PTF-M6-P~P0057,Rev.0 P&IDPlant Wash& Disposal System Underground

TransferLines (Q)
24590-PTF-M6-P~P0058,Rev. 0 P&IDPlant Wash& Disposal System Underground

TransferLines (0)

24590-PTF-3YD-P~00001,Rev.0 System Description forPlantWashand Disposal
System PWDand Radioactive LiquidWaste Disposal
SYstem RLD

24590-WTP-3PS-DBOI-TOOOl, Rev. 6 Engineeringspecification forFurnishing and
delivering ReadyMixConcrete

24590-BOF-3PS-COOO-TOO02,Rev.0 EngineeringSpecification forExcavation and Backfill
of'Underzround Radioactive Waste TransferLines

24590-PTF-M6-P~PO002, Rev. 1 P&IDPlant Wash& Disposal System Effluent
Collection SYStemP~VSL-00033/00043/00044

24590-BOF-C2-Cl2T-00002, Rev.3 RPP-WTPGeneralArrangement Plan
24590-PTF-PI-POlT-POOIl, Rev.3 Pretreatment FacilityGeneral Arrangement Section E-

E
24590-PTF-PI-POIT-POO08,Rev.2 Pretreatment Facility General Arrangement Section B-B
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C. CHARACTERISTICS OF THE SOILS SURROUNDING THE PIPELINES AND TIlE
RATES OF CORROSION TIlAT MIGHT BE EXPECTED

See "Buried Pipeline and Ancillary Equipment vs, Soil Environment Compatibility Report
for Buried Pipelines at River Protection Project - Waste Treatment Plant dated August
11, 2003 attached.

D. PLANNED CORROSION PROTECTION MEASURES:

1 Impressed current cathodic protection

2 Fusion bonded epoxy coating

3. Corrosion allowance included in pipe material specification.
OR

1 Isolation ofthe steel pipe from contact with the soil

2 Corrosion allowance included in pipe material specification.

E: COMMENTS:

COGEMA Engineering has provided all documents requested in completing this assessment.
COGEMA personnel interviewed were fully responsive to all inquires about the subject pipelines,
their operation, or the soil environment into which they are to be placed. Notwithstanding the
statements or information contained herein, this assessment conducted by Corrosion Control
Specialists is based on that data and information supplied by COGEMA.

F CERTIFICATION LIMITATIONS;

This certification is only for the identified pipe material, coating, and cathodic protection specified
in the design documents reviewed. If the materials of construction change or if the planned
operation or use is changed or if a significant structural change is made, a new assessment
certification is required.

CORROSION INTEGRITY ASSESSMENT CERTIFICATION

I, Dennis Helgeson have reviewed, and certified a portion of a design of a new tank system or
component located at the Hanford Waste Treatment Plant, owned/operated by the U. S.
Department of Energy, Office of River Protection, Richland Washington. My duties, as an
independent corrosion expert, were to review the design for the waste transfer piping inside the
plant to determine if it was compatible with the soils at the site and would not fail as a result of
corrosion damage, as required by the Dangerous Waste Regulations, namely, WAC 173-303
640(3) (a).
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I certifyunder penaltyoflaw that I have personally examined and am familiar with the information
submitted in thisdocumentand all attachments and that, based on my inquiry ofthose individuals
immediately responsible for obtaining the information, I believe that the information is true,
accurate, and complete. I am aware that there are significant penalties for submitting false
information, including the possibility offine and imprisonment.

The undersigned is a registeredprofessional engineer in the state ofWashington.

Telephone: (253) 520-3424

Signature:

Company:

~:1J//1t73
CorrosionControl Specialists
P. O. Box 5303
Kent, WA 98064

Fax: (253) 520-3425
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ATTACHMENT B

BURIED PIPELINE AND ANCILLARY EQUIPMENT
vs. SOIL ENVI RONMENT COMPATIBILITY REPORT

Corrosion Control Specialist,
Dennis P. Helgeson, P.E.

(7 pages including coversheet)
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Corrosion Control Specialists
P.O. Box 5303
Kent,Washington 98064-5303
Phone (253)520-3424 • Fax (253) 520-3425

BURIED PIPELINE AND
ANCILLARY EQUIPMENT

VS
SOIL ENVIRONMENT

COMPATIBILITY REPORT

for the
River Protection Project - Waste Treatment Plant

Hanford, Washington

The U.S. Department of Energy (DOE) plans to construct a dangerous waste Waste Treatment
Plant (WfP) at their Hanford, Washington facility. Construction of the plant is part of the DOE
River Protection Project. Mixed waste will be received, pretreated, and vitrified in three primary
waste treatment facilities. Waste willbe transferred into the WTP, between WTP waste treatment
facilities, and out of the WTP in buried piping. That transfer piping is the subject of this
compatibility report. This report addresses only pipelines that willhave active cathodic protection.

This report is being prepared to assure compliance with the state of Washington Department of
Ecology regulation described in WAC 173-303-640(3) and its guidance 94-114.

Pipeline Design

The buried transfer piping for the WTP will be a sloped coaxial system. The coaxial system for
transfer of the waste is made up of a carrier pipe made of 316L stainless steel to contain the
waste. That carrier pipe will run inside an encasement pipe that is made of carbon steel. The
encasement pipe is a secondary containment system in the event of a leak from the carrier pipe.
The encasement pipe also isolates the carrier pipe from corrosion by the surrounding soils. The
encasement pipes are to be 6-inch diameter Schedule 40 carbon steel. The pipe will have a
nominal wall thickness of 0.280 inches. A leak detection system is incorporated into the pipeline
design to provide an alarm in the event of a leak. The exterior of the encasement pipe is to be
coated with a factory applied fusion bonded epoxy (FBE). The FBE is a primary method of
corrosion control by isolating the pipe from contact with the soil. Specifications for the coating
and its application are described in Bechtel documents 24590-WTP-3PS-PX04-T0001, Rev 0 and
24590-WTP-3PS-PX04-T0004, Rev O. The specification for the WTP recognizes that the FBE
may not be 100 percent effective and calls for the installation of cathodic protection to
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Corrosion ControlSpecialists
Kent,WA

COGEMA Engineering
Subcontract C-02-G-E2-0001

supplement it. Details of the Bechtel's pIan for cathodic protection are described in their
documents 24590-WfP-3PS-EQOO-T0002, Rev 2 and 24590-WfP-3YD-CPE-OOOO1 , Rev C.

The drawings 24590-PlF-M6-PWD-P0057 and-P0058 identify the transfer pipelines that are the
subject of this report. All of the pipelines shown on these drawings are within the scope of this
report with the exceptionofthe two lines on hold (RLD-ZS-03383-FI0-03 and RLD-ZS-03382
FlOA-04) which are the effluent lines from the Waste Treatment PIant to the Hanford site
disposal facilities, the LERF and ElF facilities. Also the three transfer lines from the Hanford
Tank Farms to the Pretreatment Facility (FRP-PZ-OI749-W62F-03, FRP-PZ-01750-W62F-03,
and FRP-PZ-OI751-W62F-03) are excluded from the cathodic protection engineering
specification, and are therefore not the subjects of cathodic protection discussed in this report..
This report considers the metallic pipe that makes up the transfer piping at the WfP. It does not
address any FRP piping nor does it address any steel piping that is isolated from the soil
environment by encasement in high-density polyethylene pipe.

The compatibility of the carrier pipe with the wastes being transferred inside it is not the subject
ofthis report. That compatibility is the responsibility ofothers. Any corrosion that might occur in
the annular air space between the carrier pipe and the encasement pipe should be minimal to nil
but that compatibility evaluationis also the responsibility ofothers.

This report is to evaluate ifthe FBE coating and cathodic protection systemmake the encasement
pipecompatible with the soils at the site.

A detailed description of the make up of the piping network at the WfP is described in the
following Bechteldocuments:

24590-BOF-3PS-CEOI-T0001, Rev. 4
24590-WTP-PER-J-02-002, Rev. 1
24590-PlF-PER-M-02-003,Rev.l
24590-WTP-PER-PL-02-001,Rev.2
24590-WTP-3PS-~0-T0001,Rev. 1
24590-WTP-3PS-PBOI-T0001, Rev. 0
24590-WTP-3PS-PS02-T0001, Rev. 2
24590-WTP-3PS-PS02-T0002, Rev. 1

. 24590-WTP-3PS-GOOO-TP002, Rev. 1

SoilEnvironment

To evaluatethe relative corrosion performance ofdifferent soilsa numberofpropertiesof the soil
are evaluated. The principal properties evaluated are outlined in WAC 173-303
640(3)(a)(iii)(A)(I-VIll) to include:

(I) Soilmoisturecontent
(IT) SoilpH
(TIl) Soil sulfides level
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(IV)
(V)
(VI)
(Vll)
(VIII)

Soilresistivity
Structme to SoilPotentials
Influence ofnearbyunderground metallic structures
Existence ofstray electric currents
Existing corrosion protectionmethods

The moisture content of soils at the WfP site varies seasonally between 2-4 %. The pH of the
soilsrecently measured at the site rangedfrom 5.84to 7.94 with an average of6.88. Sulfates and
chlorides measured at the site were below detectable limits or below any threshold that would
impact corrosionof carbon steel In-situ soil resistivity ranged from 14,300 to 143,000 ohm-em
with an average of 61,300 ohm-em, Laboratory testing indicated resistivity between 61,000 and
over a million ohm-ern, In as much as this is a planned facility no structureto soilpotentials have
beenrecorded. The site for the WTP is nearthe 200Eastarea and evaluation ofthe nearby buried
tanks are a consideration as well as any straycurrent that might resultfromcathodic protectionof
those tanks. Interactionbetween cathodic protection systems in the 200 East Area and cathodic
protection systems at the WTP site would be a design consideration for waste transfer lines
routed between the sites. A summary of all the soil properties is tabulated and discussed in the
Shannon & Wilson Report WTSC99-1036-42-17.

Other Corrosion Considerations

The corrosion of steel in soils is an electrochemical process and not just chemical interaction of
the soil with the metal. The electrochemical theory is that four elements are necessary for
corrosion to occur. The four elements are anodes on the metal surface, cathodes on the metal
surface, a metallic path between the anode and cathode (the metalitself) and an electrolyte (soil).
This model of corrosion is referred to as a corrosion cell. Ifall four elements are present, direct
current flows fromthe anode areas into the soils, through the soiland onto the cathodeareas, and
throughthe metalbackto the anode. Anodes andcathodes occuron the metalsurface causedby a
widevariety ofreasonsincluding:

Alloying ofthe metals
Differential aerationofthe soil
Different resistivity ofthe electrolyte
Coldworking ofmetal surface
Coupling oftwo different metal in the electrolyte
Welded areas vs. un-welded areas of metal surface
Coatedor un-coatedareas ofmetalsurface
Stray Current

Manyofthese conditions are present for the intraplant-piping networkplanned for this WfP site.
The encasement pipeas specified is alloyed carbonsteelcreating the initial anode- cathodescells.
The FBE coating specified is an excellent coating and tight quality control is planned for factory
application. Howeverthe coating will stillhave some holidays that go undetected and the coating
will experience someundetected nicksand scrapes during installation. Additionally the piping will
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be inter-tied with valves, pumps, leak detection probes, etc which will be made up of different
metals creating galvanic couples. Moreover field coating ofthe weldjoints cannot fully match the
quality achieved at the factory. Further the piping in the plant may pass under roads or paved
areas in one areawhile in other areas in may beundernative soil. Areasunder thepaved areas will
have reduced moisture content and a lower aeration content than the native soil areas. The
encasement clearly will experience corrosion by interaction withthe soilenvironment.

Discussion

The Tableshownbelowwas published as part of the National Association ofCorrosionEngineers
(NACE) Basic Corrosion Course. It is intended to be a guideline of possible corrosion in
homogenous soil. Considering the soilconditions at theWfP described above,the soilswould be
classified as onlyprogressively lesscorrosive to carbonsteel.

RoughIndications ofSoil
Corrosivity vs. Resistivity

Ohm-em Description
Below500 Verycorrosive
500-1,000 Corrosive
1,000-2,000 Moderately corrosive
2,000-10,000 Mildly corrosive
Above 10,000 Progressively lesscorrosive

Ifone uses it as a guide for the WfP, it suggests the WfP_would expect very little corrosion of
buriedmetals at the site. However, since the resistivity at the site is not homogenous but rather is
heterogeneous, the different corrosion cells created by different resistivities at the site will
increase corrosionabove that indicated bythe above table.

A NACE publication "Corrosion Data Survey" has compiled empirical historical data on
corrosion rates of carbon steel in various soil resistivities. From this information we find a range
ofcorrosionrates for the resistivity at the WfP. Corrosion rates couldbe less than 2 mils per year
to as high as 10 mils per year. If this relative guide were used we would expect serious damage
from anywhere from 15 to 70 years. Since most of the resistivity data is well above the 10,000
ohm-em level it more likely closer to the 70 years than 15. However this determination of
corrosionrates is subjective basedon the experience ofthe corrosionengineer. Neitheruse ofthis
approach nor the table above provides a satisfactory way for determining compatibility of the
piping networkat the WfP site.

If it were known the metals were buried in a homogenous soil then laboratory testing could be
conducted to determine a more objective prediction of corrosionrates. The laboratory approach
would be to complete a linear polarization curve to determine the polarization resistance. Then,
the data would be combined with the electrochemical constant and the surface area of the test
sample in an equation that results in corrosion rates in mils per year. However nonuniform soils
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are present at the site, thus precluding use of this approach. Moreover the pipelines on the site
will be subjected to some increased corrosion as indicated by the other corrosion consideration
noted above. The corrosion impact of these factors would be left out of any corrosion rate
calculation.

The determination in this case as in most soils leaves the expected corrosion rates determination
to a subjective determination ofa corrosionengineer basedon hisexperience. Even ifa corrosion
rate for the WfP site could be defined, the other information needed to determine the pipe-soil
compatibility is the plannedlifeofthe pipelines. Theamount ofwaste to be processedat the WfP
and the time needed to process the waste are just estimates. Therefore with only a rough
indication corrosion rate in these soils and a planned design life of 40 years for the_WTP
corrosion mitigating measures are required to assure pipe-soil compatibility.

The methods available to mitigatecorrosioncells include the following:
1 Removeor insulate the electrical pathbetweenanodesand cathodes
2 Changeor treat the soil
3 Isolate the pipe fromthe soil.
4 Applyanodicor cathodicprotection

The first two approaches are not practical for any buried piping network. The most common
method of accomplishing the third approach is to apply a non-conductive coating to the pipeline
surface, A good coating system effectively isolates nearly all the pipe from the soil. However
pinholes and holidays may exist in most coatings and some metal will remain in contact with the
soil. Some corrosion can be expected to continue. Anodic protection is impractical for a buried
pipeline system A correctly designed and operated cathodic protection system will effectively
mitigate all corrosion on the pipeline by sacrificing another material (anode) that is remote from
the metal surface. WIth an effective cathodic protection system installed at. the WTP, there
wouldn't be any corrosionofthe pipeline and it would be considered compatible with the soil.

Applying cathodic protection to a bare steel pipeline results in high installation cost and high
operating expenses. Good engineering practice is to applya coating to the pipeline and also install
cathodic protection. The cost ofinstalling and operating a cathodicprotection systemfor a coated
pipeline is 5% or less ofthat required for a barepipe. The cathodicprotection systemfor a coated
pipeline is protectingjust the pinholes or holidays in the coating that comes in contact with the
soil. The WfP plan calls for this approach of applying cathodic protection to a coated piping
network. Thisplan for the WfP piping is good engineering practice. The questionremains is the
coating system specified and the cathodicprotection specified adequate to make the pipelines at
the WfP compatible with the site soils?

The selectionofFBE coating for the WTP is an excellent choice for thisapplication because it is
environmentally compatible with the soils and willprovide an excellent barrier between the pipe
and soil with the minimum ofholidays. The FBE coating calledout in the project specifications is
of the highest quality. The specifications outlines excellent application procedures. The
specification requires detailed inspection procedures for quality control for application of the .
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coating. Moreover the storage, handling and shipping proceduresfor the pipe in route to the WTP
site should ensure the pipe is placed in the ground in excellent condition.

The cathodic protection system specification for the WfP requires the quality of all system
components to be met with the national standards by the designer. It provides the designer with
direction on what installation practices may be used at the site. It requires the designer establish
quality assurance procedures for the design, procurement, and installation of the system. A
cathodic protection systemdesigned and installed in accordance with the specification willprovide
a systemthat willmitigate all corrosionofthe pipelines at the WfP.

In my professional opinion that if the piping is coated with FBE in accordance with the
specification and is cathodically protected in accordance with the specification the pipelines will
be compatiblewith the soilsat this WTP.
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" Scope of this Integr ity
This Integrity Asse ssment addresses the Submerged Bed Scrubber (SBS) Condensate Receiver Vessels

c-
o (HOP-VSL-00903 & HOP-VSL-00904). These vessels are loca ted in rooms H-B021 and II-BOOS
" Assessment
'" respect ively at eleva tion (-) 2 1'-0" in the High Level Waste Vitrification Build ing.

24590-HL W-MV -HOP-POOO I, Rev . I , Equipment Assembly SBS Condensate Receiver Vessel
HOP -VSL-00903;
24590-HLW-MV-HOP-P0003, Rev . 0, Equipment Assembly Melter 2 SBS Condensate Receiver Vessel
HOP-VSL-00904 (Q);
24590-HLW-M5-VI7T-P0003, Rev. 0, Process Flow Diagram HLW Vit Primary Offgas Tre atment (System
HOP);
24590-IILW-M5-V17T-P20003, Rev . 0, Process flow Diagram HLW Vit Meller 2 Primary Offgas
Trea tme nt (System HOP);
24590-HLW-PI-POIT-POOOI , Rev . 5 , HLW Vitrification Building Ge neral Arrangement Plan at

"' EL. (-) 2 1' -0" ;"'" Drawings, Mec hanicalc
" Data Sheets, and System...

Mechanical Systems Data Sheet: Vessel , 24590-HLW-MVD-HOP-POOO I, Rev . I, SBS Condensate Receiver~ Description" VesseIIlOP -VSL-00903;I:l:
Mechanical Data Sheet: Vessel , 2459 0-II LW-MVD-II0 P-POO 12, Rev. 0, Me ller 2 SBS Condensate Receiver
Ves sel HOP-VSL-00904;

24 590-HLW-3YD-HOP-00001 , Rev. 0, Systems Descri ption for HLW Melter Offgas Treatmen t Process and
Process Ves sel Vent Extraction (1101' and PVV Sys tems);
System Description Change Notice (SDCN) SDCN No. 24590-HLW-3YN-II0P-0000 I , Rev. 0, for System
Description No. 24590-HLW-3YD-HOP-0000 I , Rev. 0;
SDCN No . 24590-HLW-3YN- HOP-00002 , Rev. 0, for Sys tem Description No. 24590-IILW-3Y D-II0P-
0000 I , Rev. 0

Summary of Assessme nt
For each item of "Information Assessed" (i .e., Criteria) on the following pages, the item s listed under "Source
of Information" were reviewed and found to furni sh adequate design controls and req uirements to assure the
design intent fully satisfies the WAC requirements.
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r ' InformatiOilAssessed ~ I Source of Information ' 1. Assessment

The SBS Condensate Receiver Vessels (I10P-VSL-00903
and HOP-VSL-00904) and all tank appurtenances are to
be designed to the ASM E Section VIII, Division 1 rules
which are appropriate for unfired pressure vessels
operating with mixed waste solutions over the pressure
and temperature range specified for these vessels.
Supplementary requirements are specified in the
Engineering Specification for Pressure Vessel Design and

Drawings and Mechanical Data Sheets listed
Fabrication. Supplementary requirements address

above under references;
pressure vessel fatigue analysis, positive material

24590-WTP-3PS-MVOO-TPOOI , Rev. 1,
identification, fabrication tolerances, acceptable welding

Engineering Specification for Pressure Vessel
procedures for the vessel and appurtenances, welder

Design and Fabrication;
qualifications and testing records, NDE inspections and

24590-WTP-3PS-MVOO-TP003, Rev. I,
reco~ds, and packaging, shipping, handling and storage

= Vessel design standards Engineering Specification for Pressure Vessel
requirements. Some of the vessel internal equipment is

co are appropriate and Fatigue Analysis;
subject to cyclic loading. The pulse jet mixer fatigue

';:j

'" adequate for the vessel 's 24590-WTP-3PS-MVB2-TOOOI , Rev. I,
design analysis is adequate . The fatigue design standards,

Q
intended use. Engineering Specification for Welding of

ASME Section VIII, Division 2, are appropriate for

Pressure Vessels, Heat Exchangers and Boilers;
components with a high number ofIoad cycles. These are

24590-WTP-3PS-GOOO-TP002, Rev. I ,
adequate and acceptable design standards. The SBS

Positive Material Identification (PM I);
Condensate Receiver Vessels are vertical vessels with a

24590-WTP-3PS-GOOO-TOOOI , Rev. 0, 144" ID and a vertical length of93" tangent line to tangent

General Specification for Supplier Quality
line supported on a cylindrical skirt. Top and bottom

Assurance Program Requirements
heads are 2:1 elliptical shells. The shell and skirt are
specified to have a minimum thickness of 5/8 inch. The
heads have a minimum thickness of 11/ 16 inch. Materials
for the shell, heads and vessel internal equipment are a
nickel ehromium alloy Hastelloy C-22, or equal. The
external appurtenances such as the vessel skirt and the
cooling jackets on the shell and the lower head are to be
SA-240 304L and 316L stainless steel respectively. The
operating volume is to be about 8134 gallons and the total
internal volume is to be about 9891 zallons,
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T~[nformat ion Assessed .! Source of Information I Assessment

The SBS Condensate Receiver Vessels (HOP-VSL-00903
and HOP-VSL-00904) are standard vessels that are shop

If a non-standard vessel fabricated. The Mechan ical Data Sheets require that the
is to be used, the design ASME Section Vlll , Division J vessels be delivered after
calculations demonstrate Drawings and Mechanical Data Sheets listed design, fabrication, inspection and testing with ASME
sound engineerin g above under References code stamps and that thc vessels be nationally registered.
principles of They are shop fabricated vessels for liquid acidic
construction . condensate mixed waste service in the High Level Waste

Building. The vessels' design standards are appropriate
and adequate for the intended service.
The Mechanical Data Sheets identify each vessel's
operating pressure and temperature ranges, the materials
selected for each vessel, the corrosion allowance(s), and
the vessel quality levels which determine the requirements
for seismic design. The design specifications for the

c vessels require specific consideration of the operating
lOt Drawings and Mechanical Data Sheets listed.;;; pressures and temperatures and seismic loads in the design
"' above under references;c: process. ASME Section Vlll, Div. 1 require s that

Vessel has adequate 24590-WTP-3PS-MVOO-TP001, Rev. I,
corrosion allowance material not be considered when

strength, after Engineering Specification for Pressure Vessel
evaluating the adequacy of vessel components for these

consideration of the Design and Fabrication;
loads at end oflife. The Engineering Specification for

corrosion allowance, to 24590-WTP-3PS-MVOO-TP002, Rev. I,
Seismic Qualification Criteria for Pressure Vessels adopts

withstand the operating Engineering Speci fication for Seismic
pressure, operating Qualification Criteria for Pressure Vessels;

ASME Section VIlI, Div. 2 design rules to address
seismic design and analysis of the vessel and vessel

temperature, and seismic 24590-WTP-3PS-SS90-TOOOI , Rev. 0,
supports. Detailed requirements for seismic design of

loads. Engineerin g Specification for Seismic
Qualification of Seismic Category VII

Seismic Category (SC-VIl) vessels are furnished in the

Equipment and Tanks
specification for Seismic Qualification of Seismic
Category VII Equipment and Tanks. These codes and
standards are adequate and appropriate for design of the
Condensate Receiver Vessels to withstand operating
pressure and temperature loads and seismic loads for the
specified design life while considering corrosion
allowanc e.
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I Information Assessed I Source of Information I Assessment

Drawings listed above under references;
The Engineering Specification for Pressure Vessel Design

24590-WTP-DB-ENG-OI·00I , Rev. 0, Basis of
and Fabrication requires the use of ASME B&I'V code,

Vessel founda tion will
Design;

Section VIII, Division I for design of each vessels skirt.
maintain the load of a

24590-WTP-3PS-MVOO-TPOOI, Rev. I,
This code assures an adequate design for the vesse l skirts.

full vessel.
Engineering Spec ification for Pressure Vessel

Chapter 14 of the Basis of Design document requires that

Design and Fabrication
vessel foundatio ns design must be adequate to support the

c loads from full vessel s.
.~

" If in an area subject to-: 24590-WTP-3pS-MVOO-TPOO I , Rev. I, Buoyant forces of an emp ty vessel in a flooded room are ac

'" flooding, the vessel is Engineering Spec ification for Pressure Vessel mandatory standard design load case in this specificatione
"- anchored. Design and Fabrication for Pressure Vessel Design and Fabrication.

The Struc tural Design Criteria document requires that all
Vessel system will

24590 -WTP-DC-ST-O I-00 I, Rev. I, Structural
structural foundations exte nd a distance below grade that

withstand the effects of
Design Criteria

exceeds the depth of the frost line in order to preclude
frost heave. frost heave. The frost line is 30 in. below grade.

Therefore, the vessels are not subjec t to frost heave.
The Mechanical Data Sheets present the waste spec ific
gravi ty, storage temperatures and pressures. The Vessell
Material Selection Data Sheets address the pH range and

Mech anical Data Sheets listed above under chemical composition of the waste to select appropriate.,
.~ Characteristics of thc References; vessel materials and specify the corrosion allowa nce..,

waste to be stored or Vessell Tank Material Selection Data Shee t, Other waste characteri stic s that are hazardous, such as.;:.. treated have been 24590-HLW-N lD-HOP-P0009 , Rev. 2, SBS ignitability, flash point, and toxicity are addressed by the-..
" identified (ignitable, Condensa te Receiver Vessel, 1I0P-VSL·00903 Preliminary Safety Analysis Report for the HLW Facility..
" reac tive, toxic, specific & HOP-VSL-00904 (HLW); as an integral part of the design process. The HOP vesse ls.c
U gravity, vapor pressure, 24590-WTP-PSAR- ESH-OI-002-04, Rev. I , provide primary confinement of the waste during normal..
';;; flash point, stora ge Preliminary Sa fety Analysis Report (PSAR) to operations, abnormal operations and during and after a
"~ temperature) Support Construction Authorizatioo ; Hl .W Design Basis Earthquake. The main safety function is

Facility Specific Information confinement of the vessel waste contents during these
conditions. The PSAR identifies that the 1101' vessels are
not a concern for hydrogen control. The vessels are
grounded to control ignition sources.
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T Information Assessed I Source of Information I Assessment

Vessell Tank Material Selection Data Sheet,
The VesselITank Material Selection Data Sheet

Vessel is designed to
24590-HLW-NID-HOp-P0009, Rev. 2, SBS

demon strates that the vessel is designed to store the wastes
store or treat the wastes

Condensate Receiver Vessel, 1I0P-VSL-00903
discussed above . The System Description discusses

'" with the characteri stics
& HOp-VSL-00904 (IILW);

normal and abnormal operations for the HOP vessels...•• defined above and any (1101'-VSL-00903 and HOP-VSL-00904). Reagents will
'" System Description and System Description'':: treatment reagents. not routinely be added to these vessels during normal0- Change Notices listed above under References- operations....
".. The System Description for the HLW Melter Offgas"..c Treatment Process (HOP) System does not describe anyU
~ The waste types are

System Description and System Description operations where incompatible wastes are mixed in these
'"" Change Notices listed above under References ; vessels for processing. The HOP vessels function::: compatible with each

Process Flow Diagrams listed above under primarily to collect acidic condensate generated by the
other.

References Submerged Bed Scrubber, the Wet Electrostatic
Precipitators, and the High Efficiency Mist Eliminators as
shown on the Process Flow Diagrams.
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I . Information Assessed."]. Source of Information I Assessment

The Vesselffank Material Selection Data Sheet for
HOP-VSL-00903 and HOP-VSL00904 selected the nickel
chro mium alloy Hastelloy C-22, or equal, to provide
resistance to potential process upset conditions. Accident
related steam ejector usc might produce higher

Vessel material and
tempera tures above the normal operating temperature of

protective coatings
122 of, perhaps up to the boiling point of the waste. The

c higher temperatures in combination with the normal.S:: ensure the vessel Drawings, System Description and System
to structure is adequately Description Change Notices listed above under

operations chemistry of the acidic melter offgas (pH = 1.3)..
preclude the usc of less resistant materials. Continuous'0 protected form the References;..
agitation is recommended nnder normal operations to help~

c corrosive effects of the Vessell Tank Material Selection Data Sheet,
control pitting and stress corro sion cracking . The material0 waste stream and 24590-IILW-N ID-1I0P-P0009, Rev. 2, SBS.;:; recommenda tions from the Vesselffank Material0 external environments Condensate Receiver Vessel, 1I0 P-VSL-00903.. Selection Data Sheet have been adequately and..

(expected to not leak or & HOP-VSL-00904 (HLW)0
appropriately incorporated into the Mechanical DataU fail for the design life of Sheets for the 1101' vessels. The vessels are equipped

the system)
with internal wash rings for decontamination as shown on
the drawin gs. The HOP vessels are not equipped with
overflow lines; therefore , the inaccessible process cells in
which they arc located should remain dry during normal
operations which will limit external corrosion of the
vessels over the facilitv design life.
The bases for the HOP vessels mater ial selection and

Mechani cal Data Sheets listed above under corrosion allowance is furnished in the Vesselffank
c .. references; Material Selection Data Sheet. Selection of the nickelo ... Corrosion allowance is._ c

Vessell Tank Material Selection Data Sheet, chromium alloy Hastelloy C-22, or equal, with a~ ~ adequate for the intended.. ~ 24590-HLW-N ID- HOP-P0009, Rev. 2, SBS corrosion/erosion allowance of 0.08 in. for a service life of.. 0
service life of the vessel.0=

Condensate Receiver Vessel, HOP-VSL-00903 40 years is adequate and appropriate. The materialU <
& HOP-VSL-00904 (IILW) selections and corrosion allowances are carried forward to

the Mechanical Data Sheets consistently and correctly.
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0-

I Information Assessed I Souree of lnforrnatiori -I Assessment

The Condensate Receiver Vessels each operate in a series
loop with the associated Submerged Bed Scrubb er (SBS)
for each melter train. The SBSs operated at a constant
head continuously overflowing to the Condensate
Receiver Vessels. The contents of the Condensate
Receiver Vessels are eontinuously reeycled back to the

"- Pressure eontrol s (vents
Process Flow Diagrams listed above under

SBSs to provide agitation to mix the solids that tend to
.~ and relief valves) are accumulate in the bottoms of the SBSs. When the
<i references;c:: adequately designed to

24590-WTP-PSAR-ESH-OI-002-04, Rev. I,
Condensate Receiver Vessels become full, the bottoms

" ensure pressure relie f if liquid in the associated SBS is pumped off to the Acidic...
Preliminary Safety Analysis Report to Support" normal operat ing Waste Vessel (RLD-VSL-00007). The recycle stream'"'" Construction Authorization; HLW Facility" pressures in the vessel from the Condensate Receiver Vessel emptie s the vessel...
Specific Informatione,

are exceeded. as the SBS contents arc transferred . The Process Flow
Diagrams show that the 1101' vessels are not equipped
with overfl ow lines. They are, however, provided with
redundant level indication and an interlock system that
shuts off the melter feed on a high-high signal from either
the SBS and/or the HOP vessel to stop the addition of
more conden sate to these vessels.

Page 7 0f7 10/ 13/2003



COGEMA-IA-013, Rev. 1

STRUCTURAL INTEGRITY ASSESSMENT OF THE HIGH LEVEL WASTE
(HLW) BELOW GRADE MELTER OFFGAS TREATMENT PROCESS (HOP)

VESSELS, REV. 1

"I, John T. Baxter have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection,
Richland, Washington. My duties were independent review of the current design
for the High Level Waste (HLW) Below Grade Melter Offgas Treatment Process
(HOP) Vessels as required by The Dangerous Waste Regulations, namely, WAC
173-303-640(3), applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is 7 sheets numbered 1 through 7.

\~
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COGEMA ENGINEERING

October 13, 2003

Daisy J. Whiting
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center
Richland, Washington 99352

Dear Ms. Whiting:

RECEIVED
OCT 13 2003

BNI-8ubcontractS

COGEMA-03-0317

STRUCTURAL INTEGRITY ASSESSMENT OF THE HIGH LEVEL WASTE (HLW)
BELOW GRADE MELTER OFFGAS TREATMENT PROCESS (HOP) VESSELS,
REVISION 1

The integrity assessment has been completed per the contract requirements and is
enclosed for your use. The assessment found the design intent is sufficient to ensure the
vessels will be adequately designed and will have sufficient structural strength,
compatibility with the waste(s) to be stored or treated, and corrosion protection to ensure
that they will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at
(509) 372-0504.

Sincerely,

t()M
K. V. Scott, Manager
Facilities, Structures & Components

kid

Enclosure

cc: D. C. Pfluger wI attachment

2425 Stevens Center Place. Second Floor. Richland, Washington 99352 Tel: (509) 372-3572 - Fax: (509) 372-3169
COGEMA Engineering Corporation
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IQRPE REVIEW
OF

THE HIGH-LEVEL WASTE (HLW) FACILITY
PROCESS VESSEL VENT EXTRACTION SYSTEM (PW)

ANCILLARY EQUIPMENT

"I, Tarlok Hundal, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the High
Level Waste (HLW) Facility Process Vessel Vent Extraction System (PW) Ancillary
Equipment as required by the Dangerous Waste Regulations, namely, WAC 173
303-640(3) applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is nine (9) pages numbered one (1) through nine (9).

-
Signature

IO{-Z.;; 104
Date

~;7LjffiO'- {!ffl-HQ+- !tX '{61-(JDI:3'6--0J - COO 10 ee.Af. GOP



COGEMA-IA-074, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE HIGH-LEVEL WASTE (HLW) FACILITY
PROCESS VESSEL VENT EXTRACTION SYSTEM (PW)

ANCILLARY EQUIPMENT

COGEMA-IA-074
REV. 0

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



High-Level Waste (HLW) Facility Process Vessel Vent Extraction System (PVV)
Ancillary Equipment

COGEMA-IA-074, Rev. 0

~

Scope of this Integrity
This Integrity Assessment includes the PVV ancillary equipment associated with various vessels, breakpots,c.

0 siphon breaks, plant wash racks, and demisters located in HLW facility and as shown on the Drawings and as
OJ AssessmentrJ:J described in the System Description document listed in the References below.

Drawings:

24590-HLW-M6-PVV-POOOI, Rev. 0, P&ID ~ HLW Process Vessel Vent Exhaust System, Sheet lof2;

'" 24590-HLW-M6-PVV-P20001, Rev. 0, P&ID - HLW Process Vessel Vent Exhaust System Sheet 2 of2;
~
OJ= Drawings and System~ System Description:..

Description~

~ 24590-HLW-3YD-HOP-0000I, Rev. 0, Systems Description for HLW Melter Offgas Treatment Process and
Process Vessel Vent Extraction (HOP and PVV Systems)- including System Description Change Notice
(SDCN) Nos. 24590-HLW-3YN-HOP-0000 I,-00002,-00003, and -00004, against Rev. O.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source

Summary of Assessment
of Information" were reviewed and found to furnish adequate design controls and requirements to ensure the
design intent fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640,
Dangerous Waste Regulations for Tank Systems.

10/25/2004 Page lof9



High-Level Waste (HLW) Facility Process Vessel Vent Extraction System (PVV)
Ancillary Equipment

COGEMA-IA-074, Rev. 0

Information Assessed Source of Information Discussion

Drawings listed above under References'
The Pipe Stress Design Criteria document identifies ASME

,
B31.3 as the design code for piping systems for the WTP.

24590-WTP-DC-PS-OI-00I, Rev. 3, Pipe
The P&ID drawings identify the varying Seismic

Stress Design Criteria including "Pipe Stress
Categories and Quality Levels of the ancillary equipment

Ancillary equipment design Criteria" and "Span Method Criteria";
components. To ensure continued function during normal

standards are appropriate ASME B31.3 Code, Process Piping, 1996
operations, abnormal operations, and during and after a

and adequate for the Edition, American Society of Mechanical
Design Basis Earthquake, the design requirements for all

=
equipment's intended use. Engineers;

various Seismic Categories (SC-I, II, III, and IV) are

.~ 24590-WTP-PSAR-ESH-OI-002-04, Rev. la,
discussed in detail in the Pipe Stress Design Criteria

'"Il> Preliminary Safety Analysis Report (PSAR) to
document. The Quality Levels are discussed in the PSAR.

Q
Support Construction Authorization: HLW

The above listed design criteria, codes, and standards are

Facility Specific Information.
acceptable and adequate for the design of the ancillary

If the ancillary equipment to
equipment for its intended use.

ASME B31.3 Code, Process Piping, 1996
be used is not built to a Edition, American Society of Mechanical
design standard, the design Engineers;

The ancillary equipment is built to design standards. The

calculations demonstrate 24590-WTP-DC-PS-O1-00I, Rev. 3, Pipe
Pipe Stress Design Criteria document specifies that piping

sound engineering Stress Design Criteria including "Pipe Stress
IS to be designed in accordance with ASME B31.3 Code.

Iprinciples of construction. Criteria" and "Span Method Criteria."

10/25/2004 Page 2 of9



High-Level Waste (HLW) Facility Process Vessel Vent Extraction System (PVV)
Ancillary Equipment

COGEMA-IA-074, Rev. 0

Information Assessed Source of Information Discussion
The Basis of Design document specifies that the

24590-WTP-DC-PS-OI-00I, Rev 3, Pipe Stress mechanical equipment is to be designed for a nominal plant
Design Criteria including "Pipe Stress Criteria" life of 40 years. The Materials for Ancillary Equipment
and "Span Method Criteria"; document specifies that ancillary equipment downstream of
ASME B31.3 Code, Process Piping, 1996 a waste source vessel or miscellaneous plant items is to be
Edition, American Society of Mechanical constructed of the same or better material and with the

Ancillary equipment has
Engineers; same corrosion allowance as the source vessel or plant
ASME Boiler and Pressure Vessel Code, items, unless the service seen in the downstream line

adequate strength at the end
Section III, Rules for Construction of Nuclear warrants a different material, corrosion allowance, or other

of its design life to
Facility Components, Division I, Code Case modification. The Pipe Stress Design Criteria requires the

withstand the operating
pressure, operating

N-411, Subsection NC, Appendix N, and use of the ASME B31.3 Code and DOE-STD-I 020-94

= Appendix F, 1995; Standard, for piping design. ASME B31.3 requires explicit
~ temperature, thermal.- 24590-WTP-VV-PS-OI-00I, Rev. 2, consideration of operating pressure, operating temperature,'" expansion, and seismic~

Q
loads. Equipment is

Verification and Validation Report for ME 10I, thermal expansion and contraction, settlement, vibration,

protected against physical
Linear Elastic Analysis of Piping, Version N8; and corrosion allowance in the design of piping. ASME
24590-WTP-DB-ENG-OI-00I, Rev. IB, Basis BPV Code, Section III, Code Case N-411, Subsection NC,damage and excessive stress
of Design; Appendix N, and Appendix F, and the Uniform Building

due to settlement, vibration,
expansion, or contraction.

24590-WTP-PER-M-02-002, Rev. I, Materials Code (UBC) are used to supplement the requirements of
for Ancillary Equipment; ASME B31.3 and DOE-STD-I 020-94 for design as
DOE-STD-I020-94, Natural Phenomenon applicable to the appropriate Seismic Category of the
Hazards Design Evaluation Criteria for ancillary equipment. Details of the seismic design methods
Department of Energy Facilities (including are discussed in the Pipe Stress Design Criteria document.
Change Notice #1, January 1996); These are appropriate and adequate codes and standards to
UBC, Uniform Building Code, 1997 Edition. ensure that the ancillary equipment has adequate strength at

the end of its design life to withstand all anticipated loads.

10/25/2004 Page 3 of9



High-Level Waste (HLW) Facility Process Vessel Vent Extraction System (PVV)
Ancillary Equipment

COGEMA-IA-074, Rev. 0

Information Assessed Source of Information Discussion
The Pipe Support Design Criteria considers all load types
identified in ASME B31.3 and utilizes ASME Section III,

Drawings listed above under References; Division I, Subsection NF and Appendix F to supplement
the requirements of ASME B31.3 for seismic design of SC-

24590-WTP-DC-PS-OI-002, Rev. 3, Pipe 1111 and SC-III/IV pipe supports. Bounding load cases are
Support Design Criteria; passed to the pipe support designers from the results of the
24590-WTP-PER-PS-02-001, Rev. 4, ancillary equipment piping stress analyses. Details of the
Ancillary Equipment Pipe Support Design; seismic design methodology are discussed in the Pipe

'"
ASME B31.3 Code, Process Piping, 1996 Support Design Criteria document. Analysis is by manual.... Ancillary equipment Edition, American Society of Mechanical calculation and computer programs that have been tested..

0
I:l. supports are adequately Engineers; and approved as discussed in the Verification and
I:l.= designed. ASME Boiler and Pressure Vessel Code, Validation Test Plan for Bechtel's MEI50 Pipe Support

rJJ
Section III, Rules for Construction of Nuclear Family of Programs. The Ancillary Equipment Pipe
Facility Components, Division I, Subsection Support Design document shows examples of typical
NF and Appendix F, 1995; equipment supports. Ancillary equipment supports are to
24590-WTP-PL-PS-OI-00I, Rev. I, be designed in such a way that the heat transferred from
Verification and Validation Test Plan for supports to the building structure does not raise the
Bechtel's MEI50 Pipe Support Family of building structure temperature to exceed 150°F for concrete
Programs (PCFAPPS). and 200°F for steel. These are appropriate codes and

standards for design of the PVV system ancillary
equipment supports.

10/25/2004 Page 4 of9



High-Level Waste (HLW) Facility Process Vessel Vent Extraction System (PVV)
Ancillary Equipment

COGEMA-IA-074, Rev. 0

Information Assessed Source of Information Discussion
24590-WTP-DB-ENG-OI-00l, Rev. IB, Basis
of Design;

The Basis of Design states that in-cell piping that is non-
ASME B31.3 Code, Process Piping, 1996

maintainable will be fully welded. The Pipe Stress Design
Edition, American Society of Mechanical

Criteria document specifies the ASME B31.3 Process
'" Engineers;= Piping design code for the piping systems. Welding is toe 24590-WTP-DC-PS-OI-00I, Rev. 3, Pipe'= Seams and connections are be performed in accordance with the requirements of...

Stress Design Criteria including "Pipe Stress<l>= adequately designed. ASME B31.3 and the ASME B&PV Code, Section IX.= Criteria" and "Span Method Criteria";e Flange connections are to be designed in accordance with
U ASME Boiler and Pressure Vessel Code,

ANSI BI6.5. These are appropriate codes and standards
Section IX, Welding and Brazing
Qualifications;

for design and fabrication of the PVV system ancillary

ASME/ANSI BI6.5, 1988 Edition, Piping
equipment seams and connections.

Flanges and Flanged Fittings.
Structural Design Criteria requires that all structural
foundations for outdoor equipment shall extend into the

<l> Drawings and System Description listed above surrounding soil below the 30" frost line depth to preclude;.-
<\I under References; the frost heave. The ancillary equipment associated with<l> The system will withstand

== the PVV system considered in this assessment is located in.... the effects of frost heave .'" 24590-WTP-DC-ST-OI-00l, Rev. 4, Structural the inside interior of the HLW Facility. The majority of thee..
~ Design Criteria. HLW building foundation mat is at Elev. (-) 21' -0" level,

therefore, the ancillary equipment is not subject to frost
heave.

10/25/2004 Page 5 of9



High-Level Waste (HLW) Facility Process Vessel Vent Extraction System (PVV)
Ancillary Equipment

COGEMA-IA-074, Rev. 0

Information Assessed Source of Information Discussion
The PVV System Description identifies the only safety
function for the PVV vessel offgas lines and headers shown

Drawings and System Description listed above on the P&ID drawings as providing primary confinement of
under References; the vessels offgases during normal operations, abnormal

Characteristics of the waste
operations, and during and after a Design Basis seismic

to be stored or treated have
24590-WTP-PER-PR-03-002, Rev. I, Toxic event. These functions are discussed with respect to vapors

been identified (ignitable,
Vapors and Emissions from WTP Tank and emissions of acutely or chronically toxic (upon

reactive, toxic, specific
Systems and Miscellaneous Treatment Unit inhalation) extremely hazardous waste in the Toxic Vapors

gravity, vapor pressure,
Systems; and Emissions document. Similar discussions are provided

flash point, temperature)
24590-WTP-PER-PR-03-001, Rev. I, in the Prevention of Hydrogen Accumulation document
Prevention of Hydrogen Accumulation in WTP with respect to ancillary equipment functions related to

'"
Tank Systems and Miscellaneous Treatment maintaining hydrogen concentrations below lower

'" Unit Systems. flammability limits during normal operations, abnormal......
'" operations and during and after a design level seismic'C
~ event.....
'"= The System Description identifies that additional reagents...= are not added to the PVV system ancillary equipment-=U during normal operations. The PVV system vessel offgas
~
'" vent lines and headers provide for collection of vessel=
~ offgases from selected vessels and provide pathways to the

Ancillary equipment is
Drawings and System Description listed above melter offgas process treatment (HOP) system for treatment
under References; prior to release from the facility. The Materials for

designed to handle the
Ancillary Equipment document requires that the material

wastes with the
characteristics defined

24590-WTP-PER-M-02-002, Rev. I, Materials selection and corrosion/erosion allowances for ancillary

above and any treatment
for Ancillary Equipment; equipment in contact with the waste will be equal to or
24590-WTP-PER-PL-02-001, Rev. 5, Piping better than the material and corrosion allowance of the

reagents.
Material Class Description. waste source vessels except as noted therein. The vessel

offgas vent lines and headers are to be fabricated from
316L stainless steel or from UNS N08367 (6%
Molybdenum stainless steel alloy, grade AL-6XN), as
shown in the P&ID drawings and as identified in Piping
Material Class Description document.

10/25/2004 Page 6 of9



High-Level Waste (HLW) Facility Process Vessel Vent Extraction System (PVV)
Ancillary Equipment

COGEMA-IA-074, Rev. 0

Information Assessed Source of Information Discussion
The Basis of Design identifies a service design life of 40
years for the ancillary equipment. All non-maintainable

The pH range of the waste, items will be designed to last the life of the facility.
waste temperature and the Detailed material selection (corrosion) analyses are
corrosion behavior of the

System Description and listed above under
conducted for each vessel and major components in the

structural materials are PVV system in the HLW facility during process design.
adequately addressed.

References;
The Materials for Ancillary Equipment document specifies

... Ancillary equipment
24590-WTP-DB-ENG-01-001, Rev.IB, Basis

that ancillary equipment downstream of a waste source
.... material and protective vessel or miscellaneous plant items is to be constructed of:= of Design;..

coatings ensure the ancillary the same or better material and with the same corrosion..c
24590-WTP-PER-M-02-002, Rev. 1, Materials...... equipment structure is allowance as the source vessel or plant items, unless the...
for Ancillary Equipment;=-e adequately protected from service seen in the downstream line warrants a different

e the corrosive effects of the
24590-WTP-3PS-NNOO-T0001, Rev 0,

material, corrosion allowance, or other modification. TheU Engineering Specification for Hot and Anti-
waste stream and external

Sweat Thermal Insulation;
Thermal Insulation specification requires that all insulating

environments. The
Annual Book of ASTM Standards, American

materials used on the outside of ancillary equipment be pre-
protection is sufficient to

Society of Testing and Materials.
approved for use on austenitic stainless steel in accordance

ensure the equipment will with applicable ASTM procedures and tests to preclude
not leak or fail for the external corrosion of ancillary equipment. Both internal
design life of the system. and external corrosion has been considered for all ancillary

equipment, therefore, the ancillary equipment will provide
the expected design service life of 40 years.

10/25/2004 Page 7 of9



High-Level Waste (HLW) Facility Process Vessel Vent Extraction System (PVV)
Ancillary Equipment

COGEMA-IA-074, Rev. 0

Information Assessed Source of Information Discussion
The Pipe Stress Design Criteria document requires use of
the ASME B31.3 Code for ancillary equipment design.
Consideration of corrosion, including corrosion allowance,
is a mandatory requirement of ASME B31.3. A required
service design life of 40 years is identified in the Basis of
Design for ancillary equipment located in inaccessible
process cells. Detailed material selection (corrosion)

Drawings listed above under References; analyses are conducted for each vessel and major
~ components in the PVV system in the HLW Facility during
'" 24590-WTP-DC-PS-OI-00I, Rev. 3, Pipe process design. The Materials for Ancillary Equipment=«l
~ Corrosion allowance is

Stress Design Criteria including "Pipe Stress document specifies that ancillary equipment downstream of
e

Criteria" and "Span Method Criteria"; a waste source vessel or miscellaneous plant items is to be= adequate for the intended< 24590-WTP-DB-ENG-OI-00I, Rev. IB, Basis constructed of the same or better material and with the= service life of the ancillarye of Design; same corrosion allowance as the source vessel or plant..
equipment.'"e 24590-WTP-PER-M-02-002, Rev. I, Materials items, unless the service seen in the downstream line....

for Ancillary Equipment; warrants a different material, corrosion allowance, or othere
U 24590-WTP-PER-PL-02-001, Rev. 5, Piping modification. Bounding corrosion allowances are listed for

Material Class Description. each piping material class in the Piping Material Class
Description document. The corrosion/erosion allowance
for the PVV system ancillary equipment is, 0.040 in. for the
316L stainless steel material and is 0.0425 in. for the UNS
N08367 (6% Molybdenum stainless steel alloy, grade AL-
6XN) material. The material and corrosion allowance are
appropriate and adequate for the intended service life of the
ancillary equipment.

10/25/2004 Page 8 of9



High-Level Waste (HLW) Facility Process Vessel Vent Extraction System (PVV)
Ancillary Equipment

COGEMA-IA-074, Rev. 0

Information Assessed Source of Information Discussion
The Pipe Stress Design Criteria document specifies use of

Drawings listed above under References;
ASME B31.3 as the design code for the WTP piping.

Pressure controls (vents and ASME B31.3 requires provision be made to safely contain
relief valves) are adequately

24590-WTP-DC-PS-OI-00I, Rev. 3, Pipe
or relieve any pressure to which the piping may be

designed to ensure pressure subjected. ASME B31.3 piping not protected by a pressure
relief if normal operating

Stress Design Criteria including "Pipe Stress
relieving device, or that can be isolated from a pressure

pressures in the vessels are
Criteria" and "Span Method Criteria";

reliving device must be designed for at least the highest
exceeded.

24590-WTP-PER-PL-02-001, Rev. 5, Piping
pressure that can be developed. Bounding pressure and

.c Material Class Description.
temperature limits are listed for each of the piping material...

011

= classes in the Piping Material Class Description document.<l>..
The expected flow paths for the ancillary equipment are...

rJ1
Drawings listed above under References; identified on the P&ID drawings. The Pipe Stress Design

Criteria document specifies the ASME B31.3 code for
Maximum flows and any 24590-WTP-DC-PS-OI-001, Rev. 3, Pipe piping design. This code requires piping to be designed to
unusual operating stresses Stress Design Criteria including "Pipe Stress the highest pressure that can be developed in a piping
are identified Criteria" and "Span Method Criteria"; system, assuring that maximum operating stresses remain

24590-WTP-PER-PL-02-001, Rev. 5, Piping within the code allowable values. The Piping Material
Material Class Description. Class Description document lists the bounding pressure and

temperature limits for each piping material class.
Ancillary equipment is

... designed with secondary

= containment that is
<l>

S constructed of materials
= compatible with the waste The ancillary equipment considered in this assessment is..
Ol...

and of sufficient strength to located in the process cells inside the HLW. Secondary= Drawings and System Description listed above0
U prevent failure (pressure containment for ancillary equipment within the cells is
>. gradients, waste, climatic

under References.
provided by the stainless steel liners plates and sumps and..

Ol
conditions, daily is outside the scope of this integrity assessment.'t:l

=0 operations), provided with a...
<l> leak-detection system, andrJ1

designed to drain and
remove liquids.

10/25/2004 Page 9 of9
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COGEMA-IA-049, Rev. 0

IQRPE REVIEW-
HIGH LEVEL WASTE (HLW) CANISTER DECONTAMINATION HANDLING

SYSTEM (HDH) VESSELS HDH-VSL-00001/-00002/-00003/-00004

"I, John T. Baxter have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection,
Richland, Washington. My duties were independent review of the current design
for the High Level Waste (HLW) Canister Decontamination Handling System
(HDH) Vessels HDH-VSL-00001/-00002/-00003/-00004 as required by The
Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable
paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is twelve (12) pages numbered one (1) through twelve (12).

Date

~Lfsq() -evt1-I-I~t/-f!YYG -06f3?-O;L -ooo~LfKe(f. O()A
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COGEMA-IA-049, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF THE HIGH LEVEL WASTE (HLW) CANISTER
DECONTAMINATION HANDLING SYSTEM (HDH)
VESSELS HDH-VSL-00001/-00002/-00003/-00004

COGEMA-IA-049
Rev. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



High-Level Waste (HLW) Facility Canister Decontamination Handling System (HDH)
Vessels HDH-VSL-0000l/-00002/-00003/ and -00004

COGEMA-IA-049, Rev. 0

~

The scope of this integrity assessment includes the High-Level Waste (HLW) Facility Canister
Q, Scope of this Integrity Decontamination Handling System (HDH) Vessels HDH-VSL-00001l-00002/-00003/ and -00004. These
0
~ Assessment vessels are components in the process system that removes smearable contamination from the exterior of'J1

HLW canisters after they have been filled and sealed.

24590-HLW-P1-POlT-P0001, Rev. 5, HLW Vitrification Building General Arrangement Permit Plan at
EL. (-) 21 '-0";
24590-HLW-P1-POlT-P0002, Rev. 2, HLW Vitrification Building General Arrangement Permit Plan at
EL. 0'-0";
HDH-VSL-00002 & -00004, Canister Decon Vessels
Material Requisition No. 24590-CM-MRA-MVAO-00007, Rev. 2, Pressure Vessels, Shop Fabricated,

, Titanium Small (CM) (N029) (MS012), MR Section 2 - Technical Specifications (Rev. 5, August 19,2003);
24590-HLW-MV-HDH-00004, Rev. 1, Equipment Assembly Canister Decon Vessell HDH-VSL-00002
Sheet 1 of2;
24590-HLW-MV-HDH-00005, Rev. 1, Equipment Assembly Canister Decon Vessell HDH-VSL-00002
Sheet 2 of2;

~

Drawings, Material
24590-HLW-MV-HDH-00006, Rev. 0, Equipment Assembly Canister Decon Vessel 2 HDH-VSL-00004

~
~ Sheet 1 of2;= Requisition,
~ 24590-HLW-MV-HDH-00007, Rev. 0, Equipment Assembly Canister Decon Vessel 2 HDH-VSL-00004
~ Specifications and

Sheet 2 of2;~ Mechanical Data Sheets~ Mechanical Data Sheet: Vessel, 24590-HLW-MVD-HDH-00006, Rev. 1, Canister Decon Vessell
HDH-VSL-00002;
Mechanical Data Sheet: Vessel, 24590-HLW-MVD-HDH-00012, Rev. 0, Canister Decon Vessel 2
HDH-VSL-00004;
HDH-VSL-00003, Waste Neutralization Vessel
Material Requisition No. 24590-CM-MRA-MVAO-00018, Rev. 1, Pressure Vessels, High Alloy, Shop
Fabricated, Medium (N132) Off-gas (OCI), MR Section 2 - Technical Specifications (Rev. 5, August 19,
2003);
24590-HLW-MV-HDH-00003, Rev. 0, Equipment Assembly Waste Neutralization Vessel
HDH-VSL-00003;
Mechanical Data Sheet: Vessel, 24590-HLW-MVD-HDH-00003, Rev. 0, Waste Neutralization Vessel
HDH-VSL-00003;
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High-Level Waste (HLW) Facility Canister Decontamination Handling System (HDH)
Vessels HDH-VSL-00001l-00002/-00003/ and -00004

COGEMA-IA-049, Rev. 0

HDH-VSL-OOOOl, Canister Rinse Bogie Decon Vessel
Material Requisition No. 24590-QL-MRA-MQTS-00002, Rev. 2, Bogies Special LIDS (HLW Rinse)
(MH025) (VHLO), MR Section 2 - Technical Specifications (Rev. 5, August 19,2003);
24590-HLW-3PS-MQRO-T0002, Rev. 2, Engineering Specification for HLW System HDH Canister Rinse
Bogie;
24590-HLW-MO-HDH-OOO 13, Rev. 2, HLW Vitrification System HDH Design Proposal Drawing Canister
Rinse Bogie Arrangement;
24590-HLW-MO-HDH-00012001, Rev. 2, HLW Vitrification System HDH Design Proposal Drawing
Canister Rinse Bogie;

. 24590-HLW-MO-HDH-00012002, Rev. 1, HLW Vitrification System HDH Design Proposal Drawing

'" Drawings, Material
Canister Rinse Bogie;

~
C..I Mechanical Handling Data Sheet:, 24590-HLW-MOD-HDH-00029, Rev. 2, Canister Rinse Bogie Spool= Requisition,~ Piece;l.

Specifications and~ Mechanical Handling Data Sheet:, 24590-HLW-MOD-HDH-00030, Rev. I, Canister Rinse Vessel Lid;~ System Description~ Mechanical Systems Data Sheet: Vessel, 24590-HLW-MVD-HDH-00009, Rev. 0, Canister Rinse Bogie
Decon Vessel HDH-VSL-OOOOI;
24590-HLW-3YD-HDH-00002, Rev. I, System Description for HLW System HDH Canister
Decontamination Handling;
System Description Change Notice (SDCN) No. 24590-HLW-3YN-HDH-0000I, System Description for
HLW System HDH Canister Decontamination Handling;
24590-HLW-3YD-HDH-0000I, Rev. 0, Process System Description ofHLW Canister Decontamination
Handling System (HDH);
SDCN No. 24590-HLW-3YN-HDH-00002, Process System Description ofHLW Canister Decontamination
Handling System (HDH)

Summary of Assessment
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to assure the
design intent fully satisfies the WAC requirements.
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High-Level Waste (HLW) Facility Canister Decontamination Handling System (HDH)
Vessels HDH-VSL-00002l-00003/ and -00004

COGEMA-IA-049, Rev. 0

AssessmentInformation Assessed'~ I .Sourceof Information

The Material Requi sitions requi re use of the Engineering
Specification for Pressure Vessel Design and Fabrication

Draw ings, Material Requi sit ions and
for vessels HDH-VSL-00002/-00003/ and -00004. This

Mechanical Data Sheets listed abov e under
specification requires that the vessels and all vessel

References;
appurtenances are to be designed to ASME Section VlIl

24590-WTP-3PS-MVOO-TOOOI, Rev. I ,
Division I rules. Additional supplementary requiremen;s

Vessel design standards
Engineering Specification for Pressure Vessel

are specified in the specifi cation for Pressure Vessel Design

are appropriate and
Design and Fabrication;

and Fabrication, The se supplementary requirements

adequate for the vessel ' s Specification Change Notice (SCN) No.
address pressure vessel fatigue analysis , positive material

intended use. 24590-WTP-3PN-MVOO-00006 for Engineering
identification, standard fabrication tolerances, acceptable

Specification for Pressure Vessel Design and - welding procedures for the vessel and appurtenances,

Fabrication ;
welder quali fications and testing records, NDE inspections

ASME Sec tion VlIl , Division I , Rules for
and records, quality assurance requi rements, and

c Construction of Pressure Vessels, America n
packa ging, shipping. handlin g and storage requirements.

ell.:;; Society of Mechanical Engineers
The Mechanical Data Shee ts identify these HDH vesse ls as

"Q Commerci al Grade, Seismic Category (SC-III) equipment.
These are adequate and acceptable codes and standards for
design and fabrication of these HDH system vessels.
The Engineering Specification for Pressure Vessel Design
and Fabrication requires that the HDH System vessels,

If a non-standard vessel is
24590-WTP-3PS-MVOO-TOOOI, Rev. I,

HDH-VSL-00002/-00003/ and -00004, are to be designed

Engineering Specification for Pressure Vessel
and fabricated in accordance with the requ irements of

to be used, the design Design and Fabrication;
ASME Section VIII , Division 1. The vessels are to be

calculations demonstrate Specification Change Notice (SCN) No.
delivered after design, fabrication, inspection and testing.

sound engineering 24590-WTP -3PN-MVOO-00006 for Engineering
Onl y vessel HDH-VSL-00003 will be provided with an

principles ofconstruction. Specification for Pressure Vessel Design and
ASM E U stamp and the vesse l will be registered with the

Fabrication
National Board. These are shop fabric ated vessels for
mixed waste service in the HLW Facility. The vessel
design standards are appropriate and adequate for the
vessels ' intended uses.
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High-Level Waste (HLW) Facility Ca nister Decontamination Handling System (HDH)
Vesse ls HDH-VSL-00002l-00003/ and -00004

COGEMA-IA-049, Rev. 0

l" Inforriiat ion Assessed" ] Source of Information I Assessment

Drawings, Material Requisitions and Mechanical
Data Sheets Iistcd above under References;

The Engineeri ng Specification for Pressure Vessel Design
24590-WT P-3PS-MVOO-TOOOI, Rev. I ,
Engineering Specification for Pressure Vesse l

and f abrication requires that the HDH vessels are to be
designed to ASME Section Vll l, Division I rules. This

Design and Fabrication ;
code requires specific consideration of the operating

Specifi ca tion Change Notice (SCN) No.
pressures, temperatures, seismic loads, and corrosion

24590-WTP-3PN-MVOO-00006 for Engineering
Specification for Pressure Vessel Design and

al lowance in thc design process. Supplementary design
Vessel has adequate criteria arc spec ified in the Engineerin g Specifica tions for
strength, after

Fabrication;
Seismic Qua lification Criteria and Structural Design Loads

24590-WTP-3PS-MVOO-T00 02, Rev. I,
e consideration of the

Engineering Spec ification for Seismic
for Seismic Category III & IV Equipment and Tanks to

ec corrosion allowance, to provide for the seismic design analysis. The Mechanical.;;; Qua lifica tion Criteria for Pressure Vessels
" withstand the operat ing Data Sheets identify the operating pressure and temperature::: (HDH-VSL-00002 & -00004);

pressure, operating
24590 -WTP-3PS-MVOO-T0002, Rev. 2.

ranges for each vessel, the materia ls selected in the
temperature, and seismic

Engineering Specification for Seismic
corrosion report, the corrosion allowance, and the

loads.
Qualifica tion Criteria for Pressure Vessels

requirements for seismic qualification in the design. The
Mechanical Data Sheets indicate that vessels

(I1DH-VSL-00003);
HDH-VSL-00002/-00003/ and -00004 are to be analyzed as

24590-WTP-3PS-FBOI-TOOOI , Rev. I,
Seismic Category (SC-III) vessels which requires use of the

Engineerin g Specification for Structural Design
Loads for Seismic Category III & IV Equipment

seismic design requirements in the 1997 UBC. These are
appropriate codes and criteria to ensure the tanks have

and Tanks;
adequate strength at the end of their design lives.

UBC, 1997, Uniform Building Code,
International Conference of Building Officials
Drawings listed above under References; The Equ ipment Assembly draw ings show the support

., 24590-WTP-3PS-MVOO-TOOOI , Rev. I , arran gements for each of the HDH vessels. Canister Decon
e Engineering Specificat ion for Pressure Vessel Vessels, HDH-VSL-0 0002 & -00004, are supported by a0 Vessel foundat ion will.::

Design and Fabrieation ; support ring assembly near the top of the vessels, while theeo maintain the load of a full't:l Specification Change Notice (SCN) No. Waste Neutralization Vessel, HDH-VSL-00003, ise
vessel.= 24590-WTP -3PN-MVOO-00006 for Engineering provided with a cylindrica l skirt. The Engineering0

'"' Spec ification for Pressure Vessel Design and Specification for Pressure Vessel Design and Fabrication
Fabrieation requirements assure adequate vessel foundatio n designs.
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High -Level Waste (HLW) Facility Canister Decon tamination Handling Syste m (H DH)
Vesse ls IIDH-VSL-00002l-00003/ and -00004

COGEMA -IA-049, Rev. 0

T Information Assessed I Sou rce of Information I Assessment

24590-WTP-3PS-MVOO-TOOOI , Rev. I,

'" Engine ering Spe ci fication for Pressure Vesselc
.S: If in an area subject to Design and Fabrication ; Buoyant forces of an empty vessel in a flooded room arc a-" flood ing, the vessel is Specifica tion Change Notice (SCN) No. mandatory standard design load eas c in the Engineering

ancho red. 24590-WTP-3PN-MVOO-00006 for Engineering Spec ification for Pressure Vessel Design and Fabrication.
0
~ Specification for Pressure Vessel Design and

Fabr ica tion
TI,e System Descr iption ident ifies that the II D11 system
vessels HDH·VSL-00002/-00003/ and -00004 arc located
in the Canister Decon lI andling Cave, Room

" 11-13035. The General Arrangement Plans at elevations (-),
Drawings and System Description listed abo ve

" Vessel system will 21 ' -0" and 0 '-0" show this room is supported by the lILW" under References
with stand the effects o f

24590·WTP-DC-ST-Ol-00I , Rev. 0, Structura l
Bui lding mat foundation. The Structura l Design Criteria

"' frost heave. requires tha t all struc tural foundations extend into theE Design Criteria
~ surrounding soil below the frost line in order to preclude

frost heave. The frost line is located 30 in. below finished
grade. Therefore the lIDli Sys tem vessels will not be
subiect to frost hea ve.

'"
The System Description identifies that the lIDH system

u Characteristics of the vessels have no important to safety functions, therefore-.::
'" waste to be stored or these vessels are not a concern for hydrogen genera tion,'I:
" trea ted have been accumulation and flammability. The vessels are furn ished-u
" identified (ignitable, Drawings, Mechanical Data Sheets and System wi th grounding lugs to control the disc harge of static..
" reactive, toxic , specific Description listed above under References; electricity as shown on the drawings. A fluidic agitator is..c:
U gravity, vapor pressure, provided in vessel HDH -VS L-00003 for mixing prior to
"- flash point, storage transfers to homogenize the vessel contents as discussed in'""~ temperature) the System Description. All of the vessels are equipped

with internal snrav rings for decontamination.
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High-Level Waste (HLW) Facility Canister Decontamination Handling System (lIDH)
Vessels HDH-VSL-00002l-00003/ and -00004

COGEMA-IA-049, Rev. 0

I Information Assessed I Source of Information I Assessment

The HDH System Descript ion document identifies that the
Canister Dccon Vessels normally operate with a a mixture
of Nitric Acid and Cerium Nitrate at about 11 3 of. This
mixture was selected to lightly etch the exterior surface of
the filled and scaled waste conta iners, The etch is followed

Mechanical Data Sheets and System Description
by a spray wash with dilute nitric acid and then a second

listed above under References:
spray wash with deioni zed water The Vessel/Tank

Vessel is designed to Vessel/Tank Material Selection Data Sheet
Material Select ion Data Sheet recommended UNS R50400

'"
store or treat the wastes 24590-HLW-N ID-IIDII -P0003, Rev. 0, C~ni ste r (Ti-2) as an appropria te material for the Canister Decon

.:! with the characteristics Decon Vessel HDH-VSL-00002 &
Vessels that is resistant to this mixture and the spray wash

'" defined above and any IIDH-VSL-00004 (HLW);
solutions. The etch mixture and spray washes arc drained

' i:

'" treatme nt reagents . Vessel/Tank Material Selection Data Sheet,
into the Waste Neutralization Vessel as the

t;
E 24590- IILW-N ID -IIDH-P0005, Rev. 0, Waste

decontamination operation is completed. TIle contents of
e vessel HDH-VSL-00003 are diluted and neutrali zed to pH

G Neutra lization Vessel HDH-VSL-00003 (IILW)

'"
8 or above immediately after the last transfer in the

- decontamination cycle . The Vessel/Tank Material
'""~ Selection Data Sheet for HDH-VSL-00003 recommended

304L stainless steel (maximum 0.030% Carbon, dual
certified), which will hereinafter be referred to as 304L
stainless steel, as an adequately corrosion resistant material.
The HDH System Description document identifies that the

The waste types are
only liquids used in vessels HDH-VSL-00002/-0000 3/ and

compatible with each
System Description listed above under

-00004 are the Nitric Acid and Cerium Nitrate etching

other.
References

mixture and the spray washes which are neutralized when
they are transferred to vessel HDH-VSL-Q0003. These
wastes are compatible. No other wastes are used in these
vessels.
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High-Level Waste (HL\V) Facility Canister Decontamina tio n Handling Syste m (H DII)
Vessels HDH -VSL-00002l-000031 and -00004

COGEMA-IA-049, Rev. 0

I In foiiiiiifion Assessea- J Source of Information I Assessment

The HDH system vessels HDH-VSL-00002/-000031and -
00004 arc located in the Canister Decon Cave at elevations

Vessel material and Mechanical Data Sheets and System Description (-) 16'-0" and 0 '-0". Although the tanks and associated
protective coatings ensure listed above under Refere nces; equipment arc access ible for maintenance, the service
the vessel structure is Vessel/Tank Material Selection Data Sheet, design life is 40 years. The Vessel/Tank Material Selection
adeq uately protected form 24590-HLW-N ID-HDH-P0003 , Rev. 0, Canister Data Sheets for these vessels identify that UNS R50400
the corro sive effects of Decon VesseIIIDII -VSL-00002 & (Ti-2) material was selected for vessels IIDlI-VSL-00002
the waste stream and 11011-YSL -00004 (ilLW); & -00004 to provide adequa te corrosion protection against
external environments Vessel /Tank Material Selection Data Sheet, the Nitr ic Acid- Cerium Nitrate mixture used for final
(expected to not leak or 24590-HLW-NID-HDH-P0005, Rev. 0, Waste exterior decontamination of the filled and sealed HLW

= fail for the desigm lire or Neutralization Vessel IIDII-YSL-00003 (HLW) waste cani sters. The data sheet for vessel IID II-YSL -0
' ;:; the system) 00003 identifie s that 304L sta inless steel has been selectede..

for this vessel. These material selections are adequate to..
0
u Iprovide the required 40 year service life for these vesse ls.

Drawi ngs and Mechanical Data Sheets listed
The Vessel/Tank Material Selection Data Shee t for
Cani ster Decon Vessels IIDII-YLS-00002 & -00004

above unde r References;
speci fics a corrosion allowance of 0.040 inches for a 40

Vessel/Tank Material Selection Data Sheet,
Corrosion allowance is 24590-HLW-NID-HDH-P0003, Rev. 0, Canister

year design life based on selection of UNS R50400 (Ti-2)

adequate for the intended Decon Vessel HDH-YSL-00002 &
Titanium for use in this waste environment. The Material
Selection Data Sheet for the Waste Neutralization Vessel

service life of the vessel. I1 DH-YSL-00004 (HLW);
HDH-YSL-00003 specifies a corrosion allowance of 0.040

Vessel/Tank Material Selection Data Sheet,
24590-HLW-NID-HDH-P0005 , Rev . 0, Waste

inches for a 40 year design life based on selection of 304L

Neutralization Vessel HDH-YSL-00003 (HLW)
stainless stee l. These material selections and corrosion
allowances assure an adequate service life for the vessels.

Pressure controls (vents The Proce ss System Description identifies that vesse ls... HDH-YSL-00002 & -00004 overflow to vessel HDH-YSL-.~ and relief valves) are.. 00003. Vessel HDII -YSL -00003 overflows to the sump in
ll: adequately designed to Drawings and Process System Description listed

room H-B035 at elevation (-) 16'-0". The Equipment" ensure pressure relief if above under References..
Assembly drawings show that the overflow Jines are larger= normal operating.,.,
than any of the other liquid conveying lines entering thee pressures in the vessel arec..

exceeded.
vessels and therefore have adequate flow capacity to
preclude overpress ure.
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High-Level Waste (HLW) Facility Canister Decontamination Handling System (HDH)
Vessel HDH-VSL-OOOOI

COGEMA-IA·049, Rev. 0

I Information Assessed I Source'of Information I Assessment

Drawings, Material Requisition and Mechanical
Th e Material Requisition requires use ofThe Engineering

Data Sheet listed above under References;
Specification for HLW System HDH Canister Rinse Bogie

24590· IILW-3PS-MQRO-T0002, Rev. 2,
for the design and fabricatio n ofvcsseI IlDII-VSL-OOOOI.

Vessel design standards Engineering Specification for HLW System
111is spec ification requires that the vessel is to be designed

arc appropr iate and HDII Canister Rinse Bogie;
to ASME Section VIII, Divi sion I rules. Ancillary pip ing

adequate for the vessel's ASME Section VIII, Division I. Rules to r
inside and exterior to the vessel is to be designed to the

intended usc. Construction of Pressure Vessel s. American
requirements o f ASM E B3 1.3. The Mechanical Data Sheet

Soc iety of Mechanical Engineers;
identifies this IIDII vessel as Commercial Grade, Seismic

ASM E B31.3 - 1996. Process Piping. Americ an
Category (SC-III) equipment. The se are adequate and

= Society o f Mechanical Engineers
acceptable codes and standards for design and fabrication

ell of this I!OI I system vessel.0;;:

" The Engineering Speci fication for IILW System IIDI!Q

Canister Rinse Bogie requires that vessel
HDH-VSL-OOOOI is to be designed and fabricated in

If a non-standard vessel is accordance with the requirements of ASME Section VIII,
to be used, the design 24590-II LW·3 PS-MQRO-T0002, Rev. 2, Division I. The vessel is to be delivered after design,
calc ulations demonstrate Engineering Specification for HLW System fabrication, inspection and testing. A code stamp is not
sound engineering IIDH Canister Rinse Bogie required for this vessel. Thi s is a shop fabricated vessel
principles of construction. that will be delivered as part of a mechanical equipment

handling system for mixed waste service in the HLW
Facility. The vessel design standards are appropriate and
adequate for the vessels intended use.
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High-Level Waste (HLW) Facility Canister Decontamination Handling System (HDH)
Vessel HDH-VSL-OOOOI

COGEMA-IA-049, Rev. 0

I Information Assessed I Source of Information r Assessment

The Engineering Specification for HLW System 110 11
Canister Rinse Bogie requires that the vessel is to be

Drawings and Mechanical Data Sheet listed designed to ASME Section VIII, Division I rules. This
above under References; code requires specific consideration of the operating
24590 -HLW-3PS-MQRO-T0002, Rev. 2, pressures, tempera tures, se ismic load s, and corrosion

Vessel has adequate Engineering Specification for ll LW System allowance in the design process. Supplementary design
strength, after IIDH Canister Rinse Bogie; criteria are specified in the Engineering Specifications for

e consideration of the 24590-WTP-3PS-MVOO-T0002 , Rev. 0, Seismic Qualification Criteria and Structural Design Loads
.~I.' corro sion allo wance , to Engineering Specification for Seismic for Seismic Category III & IV Equipment and Tanks to
'"'"' withstand the operating Qualification Criteria for Pressure Vessels; provide for the seismic design analysis. The MechanicalQ

pressure, operating 24590 -WTP-3PS-I'BO1-1'000 I, Rcv. 0, Data Sheet identifies the vesse l operating pressure and
temperature, and seismic Engineering Specifica tion for Struct ural Design temperature ranges and the requirements for seismic
loads. Loads for Seismic Category III & IV Equipment qualification in the design. The Mechanica l Data Sheet

and Tanks; indicates that vessel HDH-VSL-OOOOI is to be analyzed as
UBC, 1997, Uniform Building Code, a Seismic Category (SC-IlJ) vessel which requires use of
International Conference of Building Offic ials the seismic design requirements in the 1997 UBe. These

are appropriate codes and standards to ensure the vessel has
adequate strength at the end of it' s design life.
The Reference drawings show the support arrangements for
the HDH vessel. The Canister Rinse Bogie Decon Vessel

Drawings listed above under References;
is supported by the frame structure of the Canister Rinse

Vessel foundation will
24590-HLW-3PS-MQRO-T0002, Rev. 2,

Bogie which travels on rails in a process tunnel. The
maintain the load of a full

Engineering Specification for HLW System
drawings and the Engineering Specification for HLW., vessel. System HDH Canister Rinse Bogie provide adequate" HDH Canister Rinse Bogie0 design requirements to assure that the Canister Rinse Bogie;:::

" can adequately support the Decon Vessel under all"::l

" anticipated load conditi ons including that of a full vessel.=0
The Mechanical Data Sheet indicates that the maximum"- Mechanical Data Sheet listed above under

If in an area subject to References;
water inventory in the Canister Rinse Bogie Decon Vessel

flooding, the vessel is 24590-HLW-3PS-MQRO-T0002, Rev. 2,
during operations is 360 gallons. This volume is
insufficient to float the Decon Vessel. Therefore, the

anchored . Engineering Specification for HLW System
Engineering Specifi cation for HLW System HDH Canister

HDH Canister Rinse Bogie Rinse Bogie does not require desiun for this load condition.
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High-Level Waste (IILW) Fa cility Canister Decont amination Handling System (HDH)
VesseI Il DH-VS L-OOOOI

COGEMA- IA-049, Rev. 0

1- I nformation Assessed 1 Source of lnforrnation I Assessment

The Drawings show that the HDH system Canister Rinse
Bogie including the Deeon Vessel is located in the Cani ster

" Rinse Tunnel , room ll -B039B. This tunnel is located on;.- Drawin gs and System Descript ion listed above
~ Vessel system wi II

undcr Rcfcren ces
top of the llLW Buildin g mat foundati on The Structural

withstand the effect s of
24590-WTP-DC-ST-O1-00 I , Rev. 0, Structural

Design Criteria require s that all structural foundations
';,

frost heave . extend into the surrounding soil below the frost line in0
Design Criteria...

"- order to preclude frost heave . The frost line is located 30
in. helow finished grade, Therefore the HDll System
Canister Rinse Bogie will not be subiect to frost heave.
The System Description ident ifies that the rinse water used
in vessel HDH-VSL-OOOOI is low pressure deionized

Characteristics of the water. Therefore, the vessel contents arc water and
waste to be stored or incidental loose contamination that washes off the filled
treated have been and sca led HLW canister s. There arc no flammability or
identified (ignitable, Drawings and System Description listed above igni tabi lity concerns. Vessel HDH-VSL-OOOOI is an open
reactive, toxic, specific under Referen ces; top con tainer. During rinse operations, the vessel is aligned
gravity, vapor pressure, below the Caniste r Rinse Bogie Spoo l Piece which is

" flash point, storage mounted on the ceiling of the Canister Rinse Tunnel. An
.~ temperature) inflatable seal is used to provide a leak-tight interface
".;: between top of the Canister Rinse Bogie Deeon Vessel and
"t: the Spool Piece prior to conducting the rinse operation.
".. The HDH System Description document identifies that the"..c Canister Rinse Bogie Decon Vessel norma lly operates withU
" a rinse of deionized water at a temperature of about 68 of .-" Drawin gs, Mechanical Data Sheet, Mechanical Thi s rinse is used to remove loose surface contamination on"~ Vessel is designed to Handli ng Data Sheets and System Description the exterior surface of the filled and sea led waste

store or treat the wastes listed above under References; containers . The Vessel/Tank Material Selection Data Sheet
with the characteristics Vesseltrank Material Selection Data Sheet, recommended 316L (maximum 0.030% Carbon, dual
defined above and any 24590-HLW-NlD·HDH·P0007, Rev. 0, Canister certified) stainless steel as an appropriate material for this
treatment reagents. Rinse Bogie Decon Vessel IIDH·VSL-oOOO I vessel. This material is hereinafter referred to as 316L

(HLW) stainless steel. The Mechanical Handling Data Sheets for
the Canister Rinse Bogie Spool Piece and the Canister
Rinse Vessel Lid specify the use of304L sta inless steel for
these components.
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High-Level Waste (HLW) Facility Canister Ileeontamination Handling System (HDII)
Vessel HDH-VSL-OOOOI

COGEMA- lA-049, Rev. 0

I " Iriforlllatioil Assessed I Source ofI nformation I Assessment

,;

"G The waste types are
System Description listed above under

The HDII System Description document identifi es that the

:: compatible with each
References

only liquid used in vesseI IlDH-VSL-OOOO I is deionized
~ other. water. Therefore, waste compatibility is not a concern ,
~

The HDH system vessel IIDH-VSL-OOOOI is located in the
Vessel material and Canister Rinse Tunnel at elevation (-) 16' -6" . Although the
protective coa tings ensure

Mechanical Data Sheet and System Description
vessel and associated equipment is accessible for

the vessel structure is maintenance, the service design life is 40 years. The
c adequately protected form

listed above under References;
Vessel/Tank Material Selection Data Sheet for this vessel

~ the corrosive effects of
Vessel/Tank Material Selection Data Sheet,

identifies that 3161. stainless steel was selected for this0 24590 ·HLW-NID·IlDIl-P0007, Rev. 0, Canister.. the waste stream and vessel to provide appropriate corrosion resistance to the..
Rinse Bogie Decon Vessel HDIl-VSL-OOOOl0

U external environments rinse water . The Mechanical Handling Data Sheets for the
(expected to not leak or

(HLW)
Canister Rinse Bogie Spool Piece and the Canister Rinse

fail for the design life of Vessel Lid specify the use of 3041. stainless steel for these
the system) components. These material selections are adequa te to

provide the required 40 year service life for this vessel.
The Vesselffank Material Selection Data Sheet for vessel

" HDH·VSL·OOOOI speci fies a corrosion allowance of 0.040'" Drawings, Mechanical Data Sheet andc
inches for a 40 year design life based on selection of 3161."~ Mechan ical Handling Data Sheets listed above
stainless steel for use in this waste environment. The,g Corrosion allowance is under References;:;;:

adequate for the intended Vessel/Tank Material Selection Data Sheet,
material selection and corrosion allowance is consistently

c carried forward in the design to the Mechanical Data Sheet.0 service life of the vessel. 24590-HLW-N ID-HDH-P0007, Rev. 0, Canister';;; The Mechanical Handlin g Data Sheets for the Canister0 Rinse Bogie Decon VesseI Il DH-VSL ·OOOO I.. Rinse Bogie Spool Piece and the Canister Rinse Vessel Lid..
(HLW)0

specify the use of 3041. stainless steel for theseU
components, but do not specify corrosion allowances.
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High-Level Wa ste (HLW) Facility Canister Decontamination Handling System (HDH)
Vessel HDH-VSL-OOOOI

COGEMA-IA-049, Rev. 0
~

T Informat ion Assessed I Source of Information I Assessment

<0- Pressure control s (vents The Process System Description identifies that vessel

.:= and relief valves) are
HDH- VSL-OOOOI overflows to the sump in room l1-B039B

::;
0:: adequately designed to Drawings and Process System Descr iption listed

at elevation (-) 16' -6" . The pressurization or overflow of

" ensure pressure relief iI'
the vessel can be relieved through the vent and the... above under Referen ces="- normal operating
inflatabl e scal. During norm al operations, the rinse water

"-

" pressures in the vessel are volume in the bottum of the Canister Rinse Bogie Decon
::t

excecded.
Vessel is about 200 gallons. The vessel is equipped with
redundant high level indication instrumentation.
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IQRPE REVIEW
OF

HIGH-LEVEL WASTE (HLW) FACILITY HLW MELTER OFFGAS TREATMENT
PROCESS (HOP) SYSTEM ELEVATIONS 0'-0" TO 58'-0" MISCELLANEOUS

TREATMENT UNITS (MTUS) ANCILLARY EQUIPMENT
(COGEMA-IA-050, REV. 1)

"I, John T. Baxter, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the High
Level Waste (HLW) Facility HLW Melter Offgas Treatment Process (HOP) System
Elevations 0'-0" to 58'-0" Miscellaneous Treatment Units (MTUs) Ancillary
Equipment as required by the Dangerous Waste Regulations, namely, WAC 173
303-640(3) applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is eleven (11) pages numbered one (1) through eleven (11).

Date



COGEMA-IA-050, Rev. 1

STRUCTURAL INTEGRITY ASSESSMENT OF THE
HIGH-LEVEL WASTE (HLW) FACILITY HLW MELTER OFFGAS TREATMENT
PROCESS (HOP) SYSTEM ELEVATIONS 0'-0" TO 58'-0" MISCELLANEOUS

TREATMENT UNITS (MTUS) ANCILLARY EQUIPMENT
(COGEMA-IA-050, REV. 1)

COGEMA-IA-050
REV. 1

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



High Level Waste (Ill,W) Facility HLW Melter Offgas Treatment Process (HOP) System
Elevations 0'-0" to 58'-0" Miscellaneous Treatment Units (MTUs) Ancillary Equipment

COGEMA-IA-050, Rev. I

<II
Scope of this Integrity This integrity assessment includes ancillary equipment shown on the P&ID drawings listed below under=..

0... Assessment References.rLJ

24590-HLW-M5-VI7T-P0003, Rev. 0, Process Flow Diagram HLW Vit Primary Offgas Treatment (System
HOP);
24590-HLW-M5-Vl7T-P20003, Rev. 0, Process Flow Diagram HLW Vit Melter 2 Primary Offgas
Treatment (System HOP);
24590-HLW-M6-HOP-POOOI, Rev. 0, P&ID - HLW Melter Offgas System Melter 1 Primary Offgas
Scrubber;

'" 24590-HLW-M6-HOP-P20001, Rev. 0, P&ID - HLW Melter Offgas System Melter 2 Primary Offgas<II...
= Scrubber;<II Drawings..

24590-HLW-M6-HOP-P0002, Rev. 0, P&ID-HLW Melter Offgas System Melter 1 Primary Offgas WESP;~
<II 24590-HLW-M6-HGP-P20002, Rev. 0, P&ID-HLW Melter Offgas System Melter 2 Primary Offgas WESP;~

24590-HLW-M6-HGP-P0009, Rev. 0, P&ID-HLW Melter Offgas System Melter 1 Primary Offgas HEME;
24590-HLW-M6-HOP-P20009, Rev. 0, P&ID-HLW Melter Oftgas System Melter 2 Primary Offgas HEME;
24590-HLW-M6-HOP-POOIO, Rev. 0, P&ID-HLW Melter Offgas System Melter 1 Primary Offgas HEPA
Filters;
24590-HLW-M6-HGP-P20010, Rev. 0, P&ID-HLW Melter Offgas System Melter 2 Primary Offgas HEPA
Filters;
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High Level Waste (HL W) Facility HL W Melter Offgas Treatment Process (HOP) System
Elevations 0'-0" to 58'-0" Miscellaneous Treatment Units (MTUs) Ancillary Equipment

COGEMA-IA-050, Rev. 1

24590-HLW-3YD-HOP-00001, Rev. 0, Systems Description for HLW Melter Offgas Treatment Process and
Process Vessel Vent Extraction (HOP and PVV Systems);
System Description Change Notice (SDCN), SDCN NO. 24590-HLW-3YN-HOP-00001 for System

.., Description Number 24590-HLW-3YD-HOP-0000l, Rev. 0, Systems Description for HLW Melter Offgas
<ll... Treatment Process and Process Vessel Vent Extraction (HOP and PVV Systems);c
<ll System Description SDCN NO. 24590-HLW-3YN-HOP-00002 for Systems Description for HLW Melter Offgas Treatment..
~ Process and Process Vessel Vent Extraction (HOP and PVV Systems)<ll
~ SDCN NO. 24590-HLW-3YN-HOP-00003 for Systems Description for HLW Melter Offgas Treatment

Process and Process Vessel Vent Extraction (HOP and PVV Systems);
SDCN NO. 24590-HLW-3YN-HOP-00004 for Systems Description for HLW Melter Offgas Treatment
Process and Process Vessel Vent Extraction (HOP and PVV Systems)

Summary of Assessment
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to assure the
design intent fully satisfies the WAC requirements.
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High Level Waste (IILW) Facility IILW Metter Offgas Treatment Process (HOP) System
Elevations 0' -0" to 58'-0" Mlsccllan eou s T rea tment Units (MTUs) Ancillary Equipment

I Information Assessed I Source of Information I

COGEMA-IA-050, Rev. I

Discussion

The Pipe Stress Design Criteria document identifies ASME
B31.3 as the design code for piping and ancillary

Drawings listed above under References;
equipment systems of the WTP. Seismic Categories and
Qua lity Levels vary among the anci llary equipment

24590-WTP-DC-PS-0 1-00I, Rev 3, Pipe Stress
components. The PSAR identifies that the Primary Offgas

Design Criteria including "P ipe Stress Criteria"
Treatment System ductwork has a safety design sign ificant

Ancillary equipment and "Span Method Criteria";
design standards are ASME B31.3 Code, Process Piping, 1996

function to provide confinement of hazardous melter offgas

appropriate and adequate Edition, American Society of Mechanical
to protect the public, co-located workers, and facility

for tbe equipment's Engineers;
workers. Most of the anci llary equipment is Seismic

intended usc. 24590-WTP-PSAR-ESH-OI-002-04, Rev. la,
Category (SC-lII) and Quality Level (QL-2) so that it can

c provide the confinement function during normal operations
.~ Preliminary Safety Analysis Report (PSAR) to
'" as discussed in the PSAR. The Seismic Categories and
" Support Construction Authorization; HLW:::: Quality Leve ls arc explained in detail in the Pipe Stress

Facility Specific Information
Design Criteria document. These code s and standards arc
acceptabl e and adequate for the design of the ancillary
eouinrnent for the intended service.

If the ancillary equipment
to be used is not built to a
design standard, the 24590-WTP-DC-PS-OI-00I , Rev 3, Pipe Stress The ancillary equipment is built to design standards. The
design calculations Design Criteria including "Pipe Stress Criteria" Pipe Stress Design Criteria document specifies that piping
demonstrate sound and "Span Method Criteria" is to be designed in accordan ce with ASME B31.3.
engineering principles of
construction.
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High Level Waste (IIL\V) Facility IILW Melter OlTgas Treatment Process (HO P) System
Elevations 0'-0" to 58 '-0" Mi scellaneou s Treatment Units (MTUs) Ancillary Equipment

I Information Assessed I. . Source o f Information I

COGE MA-IA-050, Rev. I

Discussion

The Pipe Stress Design Criteria document requires the use
of the ASM E 133 1.3 Code for piping design. ASME 1331.3

Ancillary equipment has
requires explicit consideration of many loadings includin g

adequate strength at the 24590-WTP·DC-PS·0 1-00 I, Rev 3, Pipe Stress
operatl~g pressure,o pcrating temperature, thermal

end of its design lifc to Design Criteria including "Pipe Stress Criteria"
expansion/contraction, settlement, vibration. and corrosion

withstand the operatin g and "Span Method Criteria" ;
allowance in the design of piping. Elements of the ASME

pressure, opera ting UlI1fo~ Building Code (U13C), 1997 Edition,
13&PVCode, Section III, Division I, Subsection NC and

c temperature, therma l International Conference of Bui lding Officials;
Appendix F, and the Unifo rm Building Code (U13C) arc

et

'" expansion, and seismic ASM E Boiler and Pressure Vessel Code. Section
used to supp lemen t the requirements of ASME 133 1.3 for

"Q loads. Equipment is III, Rules for Construc tion of Nuclear Faei litv
seismic design of SC-III/SC-IV piping . Detail s of the

protected again st physical Components, Divi sion 1, Subsection NC, .
seismic design methods are discussed in the Pipe Stress

damage and excessive Appendix N and Appendix F, 1995;
Design Criteria document. Design is by hand calculations

stress due to settlement 24590 -WTP -VV-PS-Ol-OOl, Rev. 2, Verification
and computer codes that have been tested and approved as

vibration, expansion, o~ a~d Val idation Test PlanlTest Report for MEI OI,
discussed m the Verification and Validation Test PlanITest

contraction . Linear Elastic Analysis o f Piping, Version N8
Report for ME 101, Linear Elastic Analysis of Piping,
Version N8. These arc adequate and appropriate codes and
standards to ensure that the anci llary equipment will have
adequate strength at end of design life to withstand all
antici pated loadings.
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High Level Waste (II LW) Facility IILW Melter O ffgas T rea tme nt Process (HO P) Sys te m
Eleva t ions 0'-0" to 58 ' -0" Mi scellan eou s T rea t me nt Units (!\ITVs) Ancilla ry Eq uipme nt

I Infonn ation Assessed I Source of lnfonnation I

COGE MA· IA· 050, Rev. I

Discussion

The Pipe Support Design Criteria considers all load types
identified in ASME B3 1.3 and utilizes ASME Sect ion Ill ,
Division I, Subsection NF and Appendi x F to supplement
the requ irements of ASME B31.3 for seismic design of SC-

Drawings> see references above; I/I1 and SC-Ill/lV pipe supports. Bounding load cases are
24590-WT P·DC-PS-0 1-002 , Rev 3, Pipe Support passed to the pipe support designers from the results of the
Design Criteria; ancillary equipment piping stress analyses. Details of the
24590-WT P-PER-PS-02-00 I, Rev. 4, Ancillary seismic design meth odology are discussed in the Pipe
Equipment Pipe Support Design; Support Design Cri teria document. Analysis is by manual

'"
ASM E B31.3 Code, Process Piping, 1996 calculation and computer programs that have been tested

L: Anci llary equi pment Edition, American Society of Mecha nical and approved as discussed in the Verifica tion and
0
Co supports are adeq uate ly Engineers; Validation Test Plan for Bechtel 's MEI50 Pipe Support
Co
0 designed . ASME Boile r and Pressure Vessel Code, Section Family of Programs (PCFAP PS). The Anci llaryu:

Ill , Rules for Construction of Nuclear Facility Equipment Pipe Support Design document shows examples
Components, Division I, Subsection NF and of typical equ ipment supports. The se are appropriate codes
Appendix F, 1995; and standards for design of the Primary 1101' system MTUs
24590-WTP-PL-PS-O I-00 I, Rev I, Verification anci llary equipment supports. Anci llary equipment
and Validation Test Plan for Bechtel's ME I50 supports are to be des igned to allow a minimum of heat to
Pipe Support Family of Programs (PCFAPI'S) be tran sferred to the building structures (building structures

not to exceed 150 deg F for concrete and 200 deg F for
steel). Design standards for vessel internal equipment
supports are discussed in the integrity assessment for the
110 1' system vessels.
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High Level Waste (IILW) Fac ility II LW Melter O ffgas T reat ment Process (HO P) Sys tem
Eleva tions 0'-0" to 58 '-0" M isce llanco us T reat me nt Units (MTVs) Ancilla ry Eq nipme nt

I Information Assessed I 'Source of Informat ion I

COGEMA- lA-050, Rev. 1

Discussion

111e Basis of Design sta tes that in-cell piping that is non-

24590-WTp-DB-ENG-OI-001, Rev IB, Basis of
maintaina ble will be fully welded. The Pipe Stress Design

Design;
Criteria docum ent spec ifies the ASME B31.3 Process

24590-WTP-DC-PS-Ol -00 I, Rev. 3, Pipe Stress
Pipin g design code for the piping sys tems. Welding is to
be performed in accordance with the requ irements of., Design Cr iteria including "Pipe Stress Criteria"
ASME B31.3 and the ASME B&PV Code, Section IX.= and "Span Method Criteria";.=: Flange connections arc to be designed in accordance withti Seams and conn ections ASM E Boiler and Pressure Vesse l Code, Section

" ANSI B 16.5. HOP sys tem anc illary equipment is located= arc adequatel y designed. IX, Welding and Brazing Qualifications;= in the Melter Caves and surrounding process cells to0 A SM EIANS I n16.5, 1988 Edition, PipingU
Flanges and Flanged Fittings;

provide for remote maintenance. Remote connection

24590-WTP-3pS -pFOO-TOOO I, Rev. 2,
jumpers are designed and fabricat ed in accordance with the

Engineering Speci fication for Process Jum per
Engineering Speci fication for Process Jumper Fabrica tion.

Fabrication for PT and HLW
Th ese are appropriate codes and standards for design and
fabrication of the HOP system anci llary equipment seams
and conneetions.
The ancillary equipment associated with the HOP system
considered in this assessment is located in the Melter

"
Caves, a Filter Cave, Active Service Duct Areas, and a.. Sys tem Description and SDCNs listed above Secondary Offgas Room inside the HLW Facility. The'"" The system will withstand under References; Structural Design Criteria requires that all struc tural::c- the effects of frost heave. 24590-WT p-DC-ST-O I-00 1. Rev. 3, Structural foundations shall extend into the surrounding soil below the.,

0... Design Criteria frost line to preclude frost heave. The frost line is 30 in.t..
below grade . The lILW building foundat ions arc not
subject to frost heave: therefore, the ancillary eq uipment
located inside the building is not subject to fros t heave.
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High Level Waste (HLW) Facility HLW Meller Offgas Treatment Process (HOP) System
Elevations 0'·0" to 58 '-0 " Miscellaneous Treatment Units (MTUs) Ancillary Equipment

. I lnfor/mllion Assessed ' 'I . Source of Information .. I

COGEMA-IA-050. Rev. I

Discussion

The HOP System Description identifies the only important
to safety function for the HOP System Miscellaneous
Treatment Units ancillary equipment is confinement of
hazardous melter offgas to protect the public, co-located
workers, and facility workers. This function is required

Characteristics of the during normal operations. This function is discussed in
waste to be stored or System Description listed above under more detail in the Toxic Vapors and Emissions from WTP
treated have been References; Systems and Miscellaneous Treatment Unit Systems
identified (ignitable, 24590-WTP-PER-PR-03-002, Rev. I. Toxic document. Ancillary equipment shown on drawings
reactive, toxic, specific Vapors and Emissions from WTP Tank Systems 24590-HLW-M6-HOP -POOOI , -P2000 1, ·P0002, -P20002,
gravi ty, vapor pressure, and Miscellaneous Treatment Unit Systems -P0009 and - P20009 handle acidic offgas and offgas

'"
flash point, temperature) condensate. As discussed in the System Description, by the

.:= time the offgas reaches the Primary Offgas System HEPA
';; filters (HEPAs) it is brought above the dew point by the.;:

" preheaters and contains relatively small quantities of acidt:
'" gases, toxic vapors (primarily NOx) and radioactive...
.2 loarticulates.
U The System Description indicates that the Primary HOP
"- system Submerged Bed Scrubbers , WESPs, and HEMEs'"'"::: process wet melter offgas contain ing acids. Additional

reagents are not added to this system during normal

Ancillary equipment is 24590-WTP-PER-M-02-002, Rev I, Mater ials
operation s. The Materials for Ancillary Equipment

designed to handle the for Ancillary Equipment;
document requires that the material selection and

wastes with the System Description and SDCNs listed above
corrosion/erosion allowances for ancillary equipment in

characteristics defined under References;
contact with the waste will be equal to or better than the

above and any treatment 24590-WTP-PER-PL-02-00I , Rev. 5, Piping
materia l and corrosion allowance of the waste source
vessels except as noted therein. The System Description

reagents. Material Class Descript ion indicates that the HEMEs are cleaned at intervals using
deionized water sprays. Both the WESPs and the HEMEs
can be filled with dilute nitric acid to enhance removal of
solids. These soak solutions are disposed to the SBS
Condensate Receiver Vessels.
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High Level Wa ste (HL W) Facility IILW !\leit er Offgas T reatment Process (HO P) Syste m
Elevations 0' -0" to 58' ·0" M iscella neous Treatment Units (!\ITUs) Ancilla ry Equipme nt

I Information Assessed '.. I. .' . ' ..---: --Sou'ree of Information I

COGEMA-IA-050, Rev. 1

Discussion

The Basis of Design identifies a service design life of 40
years for the ancillary equipment, All non-maintainable
items will be designed to last the life of the facility.
Detailed material selection (corro sion) analyses are
conduc ted for each vessel and major components in the

lbe pH range of the melter offgas systems in the HLW facility during process
waste, waste temperature design. The Materials for Ancillary Equipment document
and the corrosion requires that the material selection and corrosion/erosion
behavior of the struc tural allowances for ancillary equ ipment in contac t with the
materials are adequately waste will be equal to or better than the material and
addressed. Ancillary Drawings, System Description and SDCNs listed corrosion allowance of the waste source vessels and meIter

§ equipment material and above under References; offgas system components, Anci llary equipment associated
protecti ve coati ngs ensure 24590-WTP-DB-ENG-O I-00I , Rev IB, Basis of with the HLW melters and the SBSs are to be fabricated

.<:
the ancillary equip ment Design; from Hastelloy C-22 (UNS N06022) which is highly

"c, structure is adequately 24590-WTP·PER-M-02-002, Rev I, Materials resistant to the acid offgas and offgas condensate.
E protected from the for Ancillary Equipment; Anci llary equipme nt associated with the WESPs andc

U corrosive effects of the 24590-WTP·PER·PL-02 ·00 I , Rev, 5, Piping HEMEs is to be fabricated from AL6XN 6% Mo stainless
waste stream and external Material Class Description steel (UNS N08367) which has more resista nce to acids
environments. The than 316L stainless steel, but less than lI astelloy C-22. The
protection is sufficient to concentra tion of acid in the offga s at the Il EMEs is much
ensure the equipment will lower than that at the SBSs. Ancillary equipment
not leak or fail for the associated with the Primary Offgas IIEPAs is to be
design life of the system. fabricated with 316L stainless stee l from the intake duct at

the preheater to the exhaust line. Offgas in the Il EPAs is
maintained abo ve the dew point by the preheater.
Corrosion allowances are considered for all ancillary
equipment, therefore, the ancillary equipment will provide
the expected design service life.
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High Level Waste (HLW) Facility HLW Melter OlTgas T r eatment Process (HOI') System
Elevations 0'- 0" to 58'-0" Miscellaneous T reat ment Units (MTUs) Ancillary Equipment

I Information 'Assessed '1 Source ofInfo.mat ion •. . ' 1

COGEMA-lA-050, Rev. I

Discussion

The Pipe Stress Design Criteria document require s use of
the ASME B31.3 Code for ancillary equipment design.
Consideration of corrosion, including corrosion allowance,
is a mandatory requirement of ASME B3 I .3. A required
service design life of 40 years is identified in the Basis of
Design for ancillary equipment located in inaccessible

"
Drawin gs listed above under References'

process cells. Detailed material selection (corrosion)
, analyses are conducted for each vessel and major

" 24590-WTP-DC-PS -01-001, Rev. 3, Pipe Stress
c

" Design Criteria including "Pipe Stress Criteria"
components in the melter offgas systems in the HLW

~ Corrosion allowance is
Facility during process design. The Materia ls for Ancillary

.s and "Span Method Criteria";
:< adequate for the intended 24590-WTP-DB-ENG-OI-00 I, Rev IB, Basis of

Equipment document requires that downstream ancillary

c service life of the Design ;
equipment is to be constructed of equal or better materials

0
' iii ancillary equipment. 24590-WTP-PER-M-02- 002, Rev I, Materials

than the source vessel and with the same corrosion
0... allowance as the source vessel except as noted therein.... for Ancillary Equipment;
0 Bounding corrosion allowances are listed for each piping

U 24590-WTP-PER-PL-02-001, Rev. 5, Piping
Material Class Description

material class in the Piping Material Class Description
document. The corrosion allowance for Haste lloy C-22
ancillary equipment is 0.040 in. The corrosion allowance
for AL-6XN 6% Mo stainless steel is 0.0425 in. and the
corrosion/erosion allowance for the 316L stainless steel
ancillary equipment is 0.040 in. These corrosion
allowances are adequate to provide the intended service
life.
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High Level Waste (HLW) Facility HLW Meller Offgas T reatment Process (IIOP ) System
Elevat ions 0'·0 " to 58'-0 " Mis cellan eous T reatment Units (MTUs) Ancillary Equ ipment

I Information Assessed I Source of Information'

COGEMA-IA-050, Rev. I

Discussion

The Pipe Stress Design Criteria document specifies use of
ASME B31.3 as the design code for the WTP piping.

Pressure controls (vents
ASME B31.3 requires provision be made to safely contain

and relief valves) are
Drawings listed above under References; or relieve any pressure to which the piping may be

adequately designed to
24590-WTP-DC-PS-O I-00I , Rev. 3, Pipe Stress subjected. ASME B31.3 piping not protected by a pressure

ensure pressure relief if
Design Criteria including "Pipe Stress Criteria" relieving device, or that can be isolated from a pressure

normal operating
and "Span Method Criteria"; reliving device must be designed for at least the highest

pressures in the vessels
24590-WTP-PER- PL-02-00 I, Rev. 5, Piping pressure that can be developed. Bounding pressure and

are exceeded.
Materia l Class Description temperature limits are listed for each of the piping material

;:: classes in the Piping Material Class Description document.e<
c The offgas ductwork considered in this assessment operates
""- slizhtlv below atmosnheric nressure.-rr;

The expected flow paths for the ancillary equipment are

Drawings listed above under References;
identified on the P&IDs. The Pipe Stress Design Criteria
document specifies the ASME B31.3 code for piping

Maximum flows and any
24590-WTP-DC-PS-O I-00 I, Rev 3, Pipe Stress

design. This code requires piping to be designed to the
unusual operating stresses

Design Criteria including "Pipe Stress Criteria"
highest pressure that can be developed in a piping system

are identified
and "Span Method Criteria";

assuring that maximum operating stresses remain within
24590-WTP-PER-PL-02-00 I, Rev. 5, Piping
Material Class Description

code allowables. The Piping Material Class Description
document lists the bounding pressure and temperature
limits for each piping material class.

Page 10 of II 09/07/2004



High Level Waste (II L\VJ Facili ty IfLW Metter O ffgas T reatment Process (HOP) Syste m
Elevations 0' -0" to 58'-0" M isceilaneous Treatment Units (l\ITUs) Ancillary Equipme nt

I . Information As sessed · I . Source of litformatio n I

COGE MA-IA-050, Rev. I

Discussion

Ancillary equipment is
designed with secondary- containment that isc

OJ constructed of materials
E
c compatible with the waste

The ancillary equipment considered in this assessment is
0;:

and of sufficient strength located in Mclter Caves, a Filter Cave, Active Service Duct-ce to prevent failure Drawings, System Description and SDCNs listed
Areas, and a Secondary Offgas Room inside the HLW

U
C' (pressure gradients, above under References

Faci lity. Secondary containment for anci llary equipment

" waste, climatic
within the caves and rooms is provided by the liners and

""c conditions, daily
sumps within these areas as appropriate, which are outside

e
" operations), provided with

the scope of this integrity assessment.
OJ

'" a leak-detection system,
and designed to drain and
remove liquids.
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IQRPE REVIEW
OF

THE HIGH LEVEL WASTE (HLW) FACILITY EL 0'-0" MELTER OFFGAS
TREATMENT PROCESS SYSTEM (HOP) MISCELLANEOUS TREATMENT UNITS

I

"I, Fred Porter, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant ,
owned/operated by Department of Energy, Office of River Protection , Richland ,
Washington. My dut ies were independent review of the current design for the High
Level Waste (HLW) Facility EL 0'-0" Melter Offgas Treatment Process System (HOP)
Miscellaneous Treatment Units as required by the Dangerous Waste Regulations,
namely, WAC 173-303-640(3) (applicable paragraphs (i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am famil iar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC .

The attached review is 9 pages numbered 1 through 9.

Expires on 12/8/05

BestAvailable Copy
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STRUCTURAL INTEGRITY ASSESSMENT OF THE HIGH
•

LEVEL WASTE (HL",,) FACILITY EL 0'-0" MELTER
OFFGAS TREATMENT PROCESS SYSTEM (HOP)

MISCELLANEOUS TREATMENT UNITS

COGEMA-IA-052

REV. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



High Level Waste (HLW) Facility EL. 0'-0" Melter Offga s Treatment Process System (HOP)
Miscellaneou s Treatment Units

COGEMA-IA-052, Rev. 0

"
Th e scope of this integrity assessment includes MeIter 1/2 Primary Offgas Treatment Process System (HOP)

Cl. Scope of this Integrity Submerged Bed Scrubbers (SBS) HOP-SCB-0000 1/2, High Efficiency Mist Eliminators (HEME) HOP-HEME-
Q... Assessment 00001NIB/2N2B, HEPA Preheaters HOP-HTR-OOOOI B/2N5N5B, HEPA Filters HOP-HEPA-
'" 0000IN2NIB/2BI7N8N7B/8B and Secondary Offgas Process System Plate Heat Exchangers HOP-HX-00002/4.

Drawing:24590-HLW-M5-VI7T-P0003, Rev. 0, Process Flow Diagram HLW Vitrifi catio n Melter I Primary Offgas
Treatment (System HOP) ;
Drawing :24590-HLW-M5 -V I7T-P20003, Rev. 0, Process Flow Diagram HLW Vitrification MeIter 2 Primary Offgas
Treatment (System HOP) ;
Drawing:24590-HLW-M5-VI7T-P0004, Rev. I, Process Flow Diagra m HLW Vitrification Melter I Secondary
Offgas Treatment (System HOP) ;
Drawing:24590-HLW-M5-VI7T-P20004, Rev.O, Process Flow Diagram HLW Vitrifi cation MeIter 2 Secondary
Offgas Treatment (System HOP) ;
Drawing:24590-HLW-PI-PO IT-P0002, Rev. 2, HLW Vitrification Building General Arran gement Plan at EL. 0 '-0";

Drawings, Mechanical
Dra wing:24590-HLW-PI -POIT-P0008, Rev. 6, HLW Vitrification Building General Arran gement Sect ions A-A, B-B

Systems Data Shee ts,
& C-C;

'" Mec hanica l Data Sheets,
Drawing:24590-HLW-PI-POIT-P0009, Rev. 5, HLW Vitrification Building General Arra ngem ent Sections D-D,E-E

" &F-F;... Plan t Item Material= Drawing:24590-HLW-PI -POIT-POOIO, Rev. 5, HLW Vitrification Building General Arran gement Sections G-G &" Selection Data Sheets ,...
H-H ;~ Engineering Specifications," Drawing:24590-HLW-PI -POIT-POO II , Rev. 6, HLW Vitrification Building General Arrangement Sections J-J &1:1: System Description and
K-K;

Sys tem Description Change
Drawing 24590-HLW-MK-HOP-0000100 I ,1002,1003 ,1004, Rev. I , Equipment Assemb ly HLW Submerged Bed

No tices .
Scrubber HOP-SCB-OOOOI (Q) & -00002 (Q) Sheets I thru 4 ;
Drawing 24590-HLW-MV-HOP-0000200I ,2002,2003, Rev.O, Equipment Assembly HLW Primary Offgas HEME,
HOP-HEME-OOOOIAIB (Q) & -00002AIB Sheets I thru 3 ;

Plan t Item Material Selection Data Sheet: 24590-HLW-NID-HOP-POO IO, Rev. 0, MeIter 1&2 Submerged Bed
Scrubber (SBS) HOP-SCB-00001/2 (HLW);
Plant Item Material Selection Data Sheet: 24590-HLW-NID-HOP-POOOI , Rev. 0, MeIter 1&2 High Efficiency Mist
Eliminator (HEME) HOP-HEME-Q000INIB/2N2B (HLW);
Plant Item Material Selection Data Sheet: 24590-HLW-NID-HOP-P0007, Rev. 0, Silver Mordenite Preheater (Plate
Heat Exchanger) HOp·HX-00002 & HOP- HX-00004 (HLW);
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High Level Waste (HLW) Facility EL. 0'-0" Melter Offgas T reatment Process System (HOP)
Miscellaneous Treatment Units

COGEMA-IA-052, Rev. 0

Mechani cal Systems Data Sheet: SBS, 24590-HLW-MKD-HOP-00016, Rev. I, HLW Submerged Bed Scrubbers
HOP-SCB-0000I /2 ;
Mechanical Data Sheet: HEME, 24590-HLW-MVD-HOP-00007, Rev. 0, HLW Primary Offgas HEME HOP-HEME-
0000INIB/2N2B ;
Mechanical Data Sheet: HEPA Preheater, 24590-HLW-MED-HOP-000I3, Rev. B, HEPA Preheaters HOP-HTR-
0000IB/2N5N5B ;
Remote-Change HEPA Filter Housing Data Sheet: 24590-HLW-MAD-HOP-POOIO thru 017, Rev. 0, HEPA Filters

Drawings, Mechanical HOP-HEPA-0000I N2NIB/2BI7N8N7B/8B ;

Systems Data Sheets ,
Mechanical Data Sheet: Plate Heat Exchanger, 24590-HLW-MED-HOP-00012, Rev. D, Plate Heat Exchanger HOP-

Mechanical Data Sheets, HX-00002 ;

"' Plant Item Material
Mechanical Data Sheet: Plate Heat Exchanger, 24590-HLW-MED-HOP-00017 , Rev. C, Plate Heat Exchanger HOP-

<ll... HX-00004 ;c Selection Data Sheets ,<ll...
Engineering Specifications,~ Engineering Specificat ion for Pressure Vessel Design and Fabrication (SBS & HEME), 24590-WTP-3PS-MVOO-<ll System Description and=: TOOOI ;
System Description Change

Engineering Specification for HEPA Filter Preheaters: 24590-HLW-3PS-MEEO-TOOOI, Rev. A ;
Notices.(continued from
above)

Engineering Specification for HEPA Filters: 24590-WTP-3PS-MKHO-TP002, Rev. 0 ;

System Description for HLW Meller Offgas Treatment Proce ss and Process Vent Extraction (HOP and PVV
Systems); 24590-HLW-3YD-HOP-0000I, Rev. 0;
System Description Change Notices for System Description No. 24590-HLW-3YD-HOP-0000l , Rev. 0:
SDCN No. 24590-HLW-3YN-HOP-00001 ;
SDCN No . 24590-HLW-3YN-HOP-00002 ;
SDCN No . 24590-HLW-3YN-HOP-00003 ;
SDCN No. 24590-HLW-3YN-HOP-00004 ;

Summary of Assessment

For each item of "Information Assessed" (i.e., Criteria) on the following pages , the items listed under "Source of
Information" were reviewed and found to furnish adequate design control s and requ irements to assure the design
intent fully satisfies the WAC requirements.
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High Level Waste (HLW) Facility EL. 0 '-0" Meller Offgas Treatment Process System (HOP)
M iscellaneous Treatment Units

COGEMA-IA-052, Rev. 0

·0 '

Submerged Bed Scrubbers (HOP-SCB-0000 1/2),
High Efficiency Mist Eliminators (HOP-HEME-OOOOINIB/
-2N2B), HEPA Preheaters (HOP-HTR-OOOOI B/2N5N5B) and
HEPA Filters (HOP-HEPA-0000I N2NI B/2B/7N 8N7B/8B) are
components of the Melter 1/2 Primary Offga s Treatment System
(HOP). The Plate Heat Exchangers (HOP-HX-00002/4) are
components of the Melter 1/2 Secondary Offgas Treatment
System (HOP).
Miscellaneous Treatment Units (MTUs) located in C51R5 Remote

Drawings, Mechanical System s Data Sheets, Operating Areas include: Submerged Bed Scrubber (SBS) HOP-
Mechanical Data Sheets, Plant Item Materia l SCB-OOOOI and High Efficiency Mist Eliminators (HEME) HOP-
Selection Data Sheets and Engineeri ng HEME-OOOO INIB located in Melter I Cave H-0 117 as shown on
Specifications listed above under references; HLW Vitrification Building General Arrangement Plan At EL. 0' -
ASME AG-I-1 997, Code on Nuclear Air and 0" and Elevations At Section D-D & J-J; Submerged Bed

= Plant Item design standards
Gas Treatment; Scrubber (SBS) HOP-SCB-00002 and High Efficiency Mist

ell ASME AG- Ia-2000, Addenda to ASME Eliminators (HEM E) HOP-HEME-00002N2B located in Melter.- are appropriate and adequate'".. AG-I-1997, Code on Nuclear Air and Gas 2 Cave H-OI06 as shown on HLW Vitrification Building GeneralQ for the vessel's intended use.
Treatment; Arrangement Plan At EL. 0'-0" and Elevation At Section J-J;
ASME N509-1989, Nuclear Power Plant Air- HEPA Filter Preheaters HOP-HTR-0000IB/2N5N5B and HEPA
Cleaning Units and Components; Filters HOP-HEPA-0000 IN 2N IB/2B/7N 8N 7B/8B located in
ASME Boiler & Pressure Vessel (B & PV) Filter Cave H-oI04 as shown on HLW Vitrification Building
Code, Sec tion VIII, Div. I, Rules for General Arrangement Plan At EL 0 '-0" and Elevations at Sections
Construction of Pressure Vesse ls. A-A, J-J & K-K .

MTUs located in C31R3 Contac t Maintenance Areas include:
Plate Heat Exchangers HOP-HX-00002/4 located in Room H-
A123 as shown on HLW Vitrification Building Arran gement Plan
At EL.O' -O"and Elevation at Section H-H.
The Engineering Specifications for Design and Fabrication of
MTUs in the Primary and Secondary Offgas Treatment Systems
requires that these units be designed, fabricated, and tested in
accordance with a consistent set of requirements taken from
ASM E AG-I-1997, ASME AG-I a-2000 and ASME N509 -1989.
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High Level Waste (HLW) Facility EL. 0'-0" Melter Offgas T reatment Process System (HOP)
Miscellaneous Treatment Units

COG EMA-IA-052, Rev. 0

o

The pressure conta inment boundaries are to be designed in
accordance to ASME B & PV Code, Sect ion VIII , Div. I.
Supplementary requirements are specified in Engineering
Speci fications and Mechanical Data Sheets for the MTUs. The

Plant Item design standards supplementary requirements include struc tural design

are appropriate and adequate
requirements, positive material identification , fabrication

for the Plant Item 's intended
See items listed above. tolerances, welding procedure s, welder qualific ation s and testing

use. (continued from above) records, NDE inspections and records, shipping, handling and
storage requirements. The MTUs are identi fied as Quality Level
(QL-2) and Seismic Category (SC-I/SC-II/SC-I1I) in the

= Mechanical Syste m Data Sheets and Specifications. These designe.o.;;; requirements are appropriate for pressure vessels operating over
'"Q the pressure and temperature ranges specified for these vessels.

Mechanical Systems Data Sheets and
Engineering Specifications listed above under

The MTUs in the Primary and Secondary Offgas Systems (HOP)
If a non-standard Plant Item References ;

noted above are standard offgas treatment assemblies that are
ASME AG-I-1 997,Code on Nuclear Air andis to be used , the design
Gas Treatment ; ASME AG-Ia-2000, Addenda shop fabricated. The Mechanical Systems Data Sheets and

calcul ations demonstrate
to ASME AG-I-1997, Code on Nuclear Air and Specifications require that the ASM E AG-I /l a and ASME B &

sound engineering principles
Gas Treatment ;

PV Code, Section VIII, Div . I assemblies be delivered afte r
of construction .

ASMS Boiler & Pressure (B & PV) Code, design, fabricat ion, inspection, and testing. Design standards for

Section VIII, Div. I, Rules for Construction of
the MTUs are appropriate and adequate for the intended service .

Pres sure Vessels.
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Miscellaneous Treatment Units
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:cJ a:

Drawings, Mechanical Systems Data Sheets and
The Mechanical Systems Data Sheets for MTUs ident ify the

Engineering Specifications listed above under
operating pressure and temperature ranges, the materials selected

references ;
for the MTU shells and internal supports, the corrosion

24590-WTP·3PS-SS90·TOOOI , Rev. 0,
allowance(s), and the quality levels which determine the

Engineering Specification for Seismic Category
requirements for seismic design. The Engineering

I / II Equipment and Tanks ;
Specifications for the MTUs require specific consideration of the

Plant Item has adequate 24590-WTP-3PS-FBOI-TOOOI , Rev. 0,
operating pressures and temperatures and seismic loads in the

strength, after consideration Engineering Specification for Structural Design
design process. ASME B & PV Code, Section VIII , Div. I

= of the corrosion allowance, Loads for Seismic Category III and IV
requires that corrosion allowance material not be considered when.. evaluating the adequacy of MTU components for these loads at.:;; to withstand the operating Equipment and Tanks ;... end of life. Detailed requirements for seismic design of the

~ pressure, operating ASME Boiler & Pressure Vessel (B & PV)
MTUs are furnished in the Engineering Specifications for

temperature, and seismic Code, Section VIII, Div. I , Rules for
loads. Construction of Pressure Vessels ;

Structural Design Loads for Seismic Category IIII and III and IV

ASME AG-I-1997, Code on Nuclear Air and
Equipment and Tanks. Seismic design loads are taken from the
UBC and Level C service limits are taken from ASME AG-I and

Gas Treatment ;
ASME B & PV Code, Section VIII, Div. 1. These codes and

ASME AG-Ia-2000, Addenda to ASME AG-I-
standards are adequate and appropriate for design of the MTUs to

1997, Code on Nuc lear Air and Gas Treatment ;
Uniform Building Code (UBC), 1997,

withstand operating pressure and temperature loads and seismic

Internat ional Conference of Building Officials .
loads for the specified design life while considering corrosion
allowance.

Drawings, Mechanical Data Sheets and
Engineering Specifications listed above under Design and Fabrication of MTUs that require Support Frames are

= references; to be in accordance with the Mechanical Data Sheets and the
0
-.: MTU foundation will ASME Boiler & Pressure Vessel (B & PV) Structural Design Criteria. MTUs that utilize support skirts are
'".., maintain the load of a full Code, Section VIII, Div. I, Rules for designed in accordance with the requirements of the ASME== MTU. Construction of Pressure Vessels; B&PV Code, Section VIll . The codes and standards listed in the
~ 24590-WTP-DC-ST-01-00I , Rev. 2, Structural Mechanical Data Sheets and the Engineering Specifications are

Design Criteria adequate and appropriate for design of the MTU support frames.
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High Level Waste (HLW) Facility EL. 0'-0" Melter Offgas Treatment Process System (HOP)
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lIUfccwf@fclmia

Primary Offgas System SBS and HEME Treatment Units located
in Melter I Cave (H-0 117) and Melter 2 Cave (H-O I06) are a part
of the Melter Offgas Treatment System (HOP). The Melter 1/2
Caves are lined and have sumps which will contain and allow

Drawings, Mechanical System Data Sheets, removal of liquids. These MTUs are designed for a flood load
Engineering Specificatio ns, System case in accordance with their Engineering Specifications.
Descript ions, and System Descript ion Change HEPA Preheaters and HEPA Filters are located in HEPA Filter
Notices listed above under references ; Cave (H-0 104) and are components in the Melter 1/2 Primary

= ASME Boiler & Pressure Vessel (B & PV) Offgas Treatment System (HOP). These units receive offgas from
.5! If in an area subject to

Code, Section VIII, Div. I, Rules for SBS and HEME. HEPA Filter Cave (H-O I04) MTUs do not- Construction of Pressure Vessels ; contain liquids, therefore there are no local sources ofliquids to..
'C flooding, the Plant Item is= ASME AG-I -1997, Code on Nuclear Air and flood the cell. Design for flooding is not a required load case in= anchored.Q Gas Treatment ; HEPA Preheater and HEPA Filter design and fabricat ion.~

ASME-AG-Ia- 2000, Addenda to ASME AG-I- Secondary Offgas System Treatment Units, Plate Heat
1997, Code on Nuclear Air and Gas Exchangers, are located in Room H-AI 23. These MTUs are
Treatment ; gas/gas heat exchangers. They receive offgas from HEPA filters
Uniform Building Code (UBC) , 1997, in the Primary Offgas System and offgas from the Silver
International Conference of Building Offic ials. Mordenite Column in the Secondary Offgas System. Room H-

A123 contains only offgas system components, therefore there are
no local sources of liquid to flood the room except for water from
the sprinkler system. Design for flooding is not a required load
case in the Plate Heat Exchanger Engineering Specification.

'"
The Structural Design Criteria document requ ires that all

>- structural foundations extend a distance below grade that exceeds.. Plant Item system will Drawings listed above under references;'" the 30 in. depth of the frost line in order to precl ude frost heave.=: withstand the effects of frost 24590-WTP-DC-ST-OI-00l , Rev. 0, Structural- Primary and Secondary Offgas System MTUs are located in the~ heave. Design CriteriaQ

HLW Vitrification Building at EL. 0' -0" which is not subject to..
~

frost heave , therefore the MTUs are not subject to frost heave.
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High Level Waste (HLW) Facility EL. 0'-0" Melter Offgas Treatment Process System (HOP)
Miscellaneous Treatment Units

UfC.C[O!IIiifOriliilion
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The Mechanical Systems Data Sheets present the offgas specific
gravity, operating temperatures and pressures. The Plant Item
Material Selection Data Sheets address the chemical composition
of the offgas and the normal operation and potential accident
temperatures to select appropriate MTU materials and specify the
corrosion allowance. The main safety function of the MTUs is to

Characteristics of the waste
provide protection for the facility workers from the hazardous

to be stored or treated have Mechanical Systems Data Sheets, Plant Item
gases in the Melter 1/2 offgas Systems.The System Description., identifies that the offgas in the MTUs is hazardous, but not.S:! been identified (ignitable, Material Selection Data Sheets, System- ignitable or flammable. Primary Offgas System treatment.,

reactive, toxic, specific Descriptions and System Description Change.;:
includes: Removal of radioactive particulate and reduction of.. gravity, vapor pressure, flash Notices listed above under References-... offgas temperatures in the SBS, removal of radioactive aerosols in

'" point, storage temperature)... the HEME, Preheat Offgas prior to HEPA filtration, provide'"-=U particulate removal with HEPA filtration, and deliver Primary.. Offgas to the gas/gas counter-current flow Plate Heat Exchangers-.,'" in the Secondary Offgas System. MTU vessel design is required
~ to provide an intact housing pressure boundary during normal and

abnormal operations and during and after design level seismic
events.

Plant Item is designed to
Plant Item Material Selection Data Sheet,

The Plant Item Material Selection Data Sheets and Engineering
store or treat the wastes with

Engineering Specifications, System Description
Speci fications demonstrate that the MTUs are designed to process

the characteristics defined the Melter 1/2 Primary and Secondary offgas as discussed above.
above and any treatment

and System Description Change Notice s listed
The System Descriptions discusses normal and abnormal

reagents.
above under References

operating conditions for Treatme nt Units in the offgas systems.

>.
:=
;§ The waste types are

Drawings, System Description and System The System Descrip tion for the HLW Melter Offgas Trea tment- Descript ion Change Notices listed above under Process (HOP) System does not describe any operat ions where'"Co compatib le with each other.
S References; incompatible wastes are mixed in these Treatme nt Units.

'"U
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The Plant Item Material Selection Data Sheet for Melter 1&2
Submerged Bed Scrubbers (SBS) recommends selection of UNS
N06022, hereinafter referred to as Alloy 22, to provide improved
resistance to pitting corrosion, stress corrosion cracking, and
crevice corrosion.
The Plant Item Material Selection Data Sheet for Melter 1&2
High Efficiency Mist Eliminators (HEM E) recommends selection
ofUNS No. N08367, hereinafter referred to as AL6XN 6 % Mo
to provide improved resistance to pitting, stress corro sion '

Plant Item materia l and Mechanical Systems Data Sheets , Mechanical
cracking, crevice corrosion, and vapor phase corrosion .

protective coatings ensure Data Sheets, Engineering Specifications and
The Mechan ical Data Sheet for HEPA Filter Preheaters

= the plant item structure is Plant Item Material Selection Data Sheets listed
recommends selection ofType 316L stainless steel for Plenum

.S adequately protected form above under References;
and Element Pockets, and Carbon Steel for Shield Plate and

~

0 the corro sive effects of the ASME AG-I -1997, Code on Nuclear Air and
Mounting F rame materials, in accordance with the Engineering....

0 waste stream and external Gas Treatment;
Specification for HEPA Filter Preheaters.

U environments (expected to
The Engineering Specification for HEPA Filters specifies

ASME AGla-2000, Addenda to ASNE AG-I-
not leak or fail for the design 1997 Code on Nuclear Air and Gas Treatment.

materials of construction shall conform to ASME AG-I ,Section

life of the system)
FC, Article 3000 with Type 304L stainless steel for HEPA Filter
case material.
The Plant Item Material Selection Data Sheet for Plate Heat
Exchangers (Silver Mordenite Preheater) recommends selection
of 316 (max 0.030% C; dual certified), hereinafter referred to as
316L (S3 1603), to provide improved resistance to pitting.
The material recommendations from the Plant Item Material
Selection Data Sheets have been adequately and appropriately
incorporated into the Mechanical Systems Data Sheets for the
specified MTUs.
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The basis for material selection and corrosion allowance is
furnished in the Mechan ical System Data Sheets, Mechanical
Data Sheets, Engineering Specifications and Plant Item Material
Selection Data Sheets for the following MTUs:.. Submerged Bed Scrubber (SBS); Material Alloy 22 with a"c

to corro sion allowance of 0.080 in.
~ Mechanical Systems Data Sheets, Mechanical High Efficiency Mist Eliminator (HEME); Material AL6XN 6%.s Corrosion allowanc e is::;:

adequate for the intended Data Sheets, Engineering Specifications and Mo with a corrosion allowance of 0.040 in.
c Plant Item Material Selection Data Sheets listed HEPA Filter Preheater Plenum and Element Pocket; Material 304-0 service life of the plant item.'I:; above under references. L with 0.04 corrosion allowance.0.. HEPA Filter Case; Material 304-L with no corrosion allowance..
0

U Specified .
Plate Heat Exchanger; Material 3l6L (S31603) with no corrosion
allowance.
Corrosion allowances for a service life of 40 years are adequate
and appropriate.

... Pressure control s (vents and Drawings, Mechanical Systems Data Sheets, The System Description provides a discussion of the normal..
operating conditions for the HLW Melter Offgas Trea tment~ relief valves) are adequately Plant Item Material Selection Data Sheets,=:

designed to ensure pressure System Description and System Description
Process (HOP System) which is less than the internal and externa l.. design pressures listed on the Mechan ical System Data Sheets for..

relief if normal opera ting Change Notices listed above under references;='" Treatment Units in the Primary and Secondary Offgas Systems.
'" pressures in the plant items..

Therefore, the MTUs are designed for pressures which are higher..
"- are exceeded.

than the pressure capabilities of the offaas system extraction fans.
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IQRPE REVIEW-
HIGH LEVEL WASTE (HLW) FACILITY ELEVATION 0'-0" HLW MELTER FEED (HFP)

SYSTEM ANCILLARY EQUIPMENT

"I, Douglas W. Hendrickson, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant, owned/operated
by Department of Energy, Office of River Protection, Richland, Washington. My duties
were independent review of the current design for the High Level Waste (HLW) Facility
Elevation 0'-0" HLW Melter Feed (HFP) System Ancillary Equipment as required by the
Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable paragraphs, i.e.,
(a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the requirements
of the WAC.

The attached review is ten (10) pages numbered one (1) through ten (10).
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STRUCTURAL INTEGRITY ASSESSMENT OF THE HIGH
LEVEL WASTE (HLW) FACILITY ELEVATION 0'-0" HLW

MELTER FEED (HFP) SYSTEM ANCILLARY EQUIPMENT

COGEMA-IA-051
REV. 1

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.
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This integrity assessment includes:
a. Ancillary equipment associated with the HLW Melter Feed Process System Melter Feed

Preparation Vessel HFP-VSL-00001 as shown on drawing 24590-HLW-M6-HFP-P0001, Rev. 0
Q) b. Ancillary equipment associated with the HLW Melter Feed Process System Melter Feed Vessel
Q. Scope of this Integrity HFP-VSL-00002 as shown on drawing 24590-HLW-M6-HFP-P0002, Rev. 00
(J Assessment c. Ancillary equipment associated with the HLW Melter Feed Process System Melter Feed

tJ)
Preparation Vessel HFP-VSL-00005 (Melter 2) as shown on drawing 24590-HLW-M6-HFP-
P20001, Rev. 0

d. Ancillary equipment associated with the HLW Melter Feed Process System Melter Feed Vessel
HFP-VSL-00006 (Melter 2) as shown on drawlnq 24590-HLW-M6-HFP-P20002, Rev. 0

24590-HLW-3YD-HFP-00001, Rev. 0, System Description for HLW Melter Feed (System HFP);
System Description Change Notices (SDCNs) Nos. 24590-HLW-3YN-HFP-00001 and 24590-HLW-
3YN-HFP-00002 for System Description Number 24590-HLW-3YD-HFP-00001, Rev. 0;
24590-HLW-M5-V17T-P0001, Rev. 2, Process Flow Diagram HLW Receipt & Feed Preparations

111 (System HCP, GFR, & HFP);Q)
(J 24590-HLW-M6-HFP-P0001, Rev. 0, P&ID - HLW Melter Feed Process System Melter Feedc Drawings and SystemQ) Preparation Vessel HFP-VSL-00001 (Q);'- Description
~ 24590-HLW-M6-HFP-P0002, Rev. 0, P&ID - HLW Melter Feed Process System Melter Feed VesselQ)

~ HFP-VSL-00002 (Q);
24590-HLW-M6-HFP-P20001, Rev. 0, P&ID - HLW Melter Feed Process System Melter Feed
Preparation Vessel HFP-VSL-00005 (Melter 2) (Q);
24590-HLW-M6-HFP-P20002, Rev. 0, P&rD - HLW Melter Feed Process System Melter Feed
Vessel HFP-VSL-00006 (Melter 2) (Q)

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under
Summary of Assessment "Source of Information" were reviewed and found to furnish adequate design controls and

requirements to assure the design intent fully satisfies the WAC requirements.
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The Pipe Stress Design Criteria document identifies
ASME 831.3 as the design code for piping systems of
the WTP. Seismic Categories and Quality levels vary
among the ancillary equipment components. For

Drawings listed above under References; example, the radar guide tube shown on P&ID
24590-WTP-DC-PS-01-001, Rev 2, Pipe drawing no. 24590-HLW-M6-HFP-P0001 is Seismic
Stress Design Criteria including "Pipe Stress Category (SC-1) and Quality level (Ql-1) to ensure

Ancillary equipment Criteria" and "Span Method Criteria"; continued function during normal operations,
design standards are ASME 831.3 Code, Process Piping, 1996 abnormal operations, and during and after a Design
appropriate and Edition, American Society of Mechanical 8asis Earthquake. Much of the ancillary equipment is
adequate for the Engineers; Seismic Category (SC-II) and Quality level (Ql-2) as
equipment's intended 24590-WTP-PSAR-ESH-01-002-04, Rev. noted for example on P&ID drawing no. 24590-HlW-

c use. 1A, Preliminary Safety Analysis Report M6-HFP-P0001. Hydrogen mitigation portions of the
.2' (PSAR) to Support Construction ancillary equipment are SDC and will be SC-I and Ql-
I/)

Authorization; HlW Facility Specific 1, including the vessel vent line and overflow line. TheQ)

c Information Seismic Categories are explained in detail in the Pipe
Stress Design Criteria document. Quality levels are
discussed in the PSAR. These codes and standards
are acceptable and adequate for the design of the
ancillary equipment for the intended service.

If the ancillary
equipment to be used
is not built to a design

24590-WTP-DC-PS-01-001, Rev 2, Pipe
The ancillary equipment is built to design standards.

standard, the design The Pipe Stress Design Criteria document specifies
calculations Stress Design Criteria including "Pipe Stress

that piping is to be designed in accordance with
demonstrate sound

Criteria" and "Span Method Criteria"
ASME 831.3.

engineering principles
of construction.
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The Pipe Stress Design Criteria document requires
the use of the ASME B31.3 Code for piping design.
ASME B31.3 requires explicit consideration of many
loadings including operating pressure, operating
temperature, thermal expansion/contraction,

Ancillary equipment settlement, vibration, and corrosion allowance in the
24590-WTP-DC-PS-01-001, Rev 2, Pipe design of piping. Elements of the ASME B&PV Code,has adequate strength
Stress Design Criteria including "Pipe Stress Section III, Division 1, Subsection NC, Appendix Nat the end of its design

life to withstand the Criteria" and "Span Method Criteria"; and Appendix F are used to supplement the

operating pressure, Uniform Building Code (UBC), 1997 Edition, requirements of ASME B31.3 for seismic design of

operating temperature, International Conference of Building SC-l/SC-II piping. Although applicable elsewhere,
c thermal expansion, and

Officials; ASME B&PV Code, Section III, Division 1, Subsection
C) ASME Boiler and Pressure Vessel Code, NC and Appendix F, and the Uniform Building Code
III seismic loads.
Q)

Equipment is protected Section III, Rules for Construction of Nuclear (UBC) are not used to supplement the requirementsc
Facility Components, Division 1, Subsection of ASME B31.3 for seismic design of SC-III/SC-IVagainst physical
NC, Appendix N and Appendix F, 1995; piping for this ancillary equipment as none is SC-damage and excessive

stress due to 24590-WTP-W-PS-01-001, Rev. 2, III/SC-IV. Details of the seismic design methods are

settlement, vibration, Verification and Validation Report for discussed in the Pipe Stress Design Criteria

expansion, or ME101, Linear Elastic Analysis of Piping, document. Design is by hand calculations and

contraction. Version N8 computer codes that have been tested and approved
as discussed in the Verification and Validation Report
for ME101, Linear Elastic Analysis of Piping, Version
N8. These are adequate and appropriate codes and
standards to ensure that the ancillary equipment will
have adequate strength at end of design life to
withstand all anticipated loadinas.
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III
~ Ancillary equipment
&: supports are
:::s adequately designed.

tJ)

Drawings - see references above;
24590-WTP-DC-PS-01-002, Rev 2, Pipe
Support Design Criteria;
24590-WTP-PER-PS-02-001, Rev. 4,
Ancillary Equipment Pipe Support Design;
ASME B31.3 Code, Process Piping, 1996
Edition, American Society of Mechanical
Engineers;
ASME Boiler and Pressure Vessel Code,
Section III, Rules for Construction of Nuclear
Facility Components, Division 1, Subsection
NF and Appendix F, 1995;
24590-WTP-PL-PS-01-001, Rev 1,
Verification and Validation Test Plan for
Bechtel's ME150 Pipe Support Family of
Programs (PCFAPPS)

Page 4 of 10

The Pipe Support Design Criteria considers all load
types identified in ASME B31.3 and utilizes ASME
Section III, Division 1, Subsection NF and Appendix F
to supplement the requirements of ASME B31.3 for
seismic design of SC-1/11 and SC-III/1V pipe supports.
Bounding load cases are passed to the pipe support
designers from the results of the ancillary equipment
piping stress analyses. Details of the seismic design
methodology are discussed in the Pipe Support
Design Criteria document. Analysis is by manual
calculation and computer programs that have been
tested and approved as discussed in the Verification
and Validation Test Plan for Bechtel's ME150 Pipe
Support Family of Programs (PCFAPPS). The
Ancillary Equipment Pipe Support Design document
shows examples of typical equipment supports.
These are appropriate codes and standards for
design of the HFP system ancillary equipment
supports. Ancillary equipment supports are to be
designed to allow a minimum of heat to be transferred
to the building structures (building structures not to
exceed 150 of for concrete and 200 of for steel).
Design standards for vessel internal equipment
supports are discussed in the integrity assessment for
the HFP system vessels.

5/13/2004
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24590-WTP-DB-ENG-01-001, Rev 1A, Basis . .
of Design; The Ba~ls ~f Design states that in-cell piping that is
24590-WTP-DC-PS-01-001, Rev. 2, Pipe non-malnta.lnable. wil.1 be fully welded..~he Pipe

l/) Stress Design Criteria including "Pipe Stress Stress Design C~lt~na do~ument soecifies the ASME
c
0 Seams and

Criteria" and "Span Method Criteria'" B31.3 Process Piping design code for the piping
~
(J

connections are
ASME Boiler and Pressure Vessel Code, s~stems. W~lding is to be performed in accordance

Q)
c adequately designed.

Section IX, Welding and Brazing With the reqUlrem~nts of ASME B31.3 and the ASME
e
0

Qualifications' B&PV Code, Section IX. Flange connections are to
0 ASME/ANSI B16.5, 1988 Edition, Piping be desi~n~d in acc~rdance with ANSI B16.5 as called

Flanges and Flanged Fittings; out by piping material class. These are appropriate
24590-WTP-PER-PL-02-001, Rev. 5, Piping codes and stand~rds for ~esign and fabrication of the
Material Class Description HFP system ancillary equipment.

The ancillary equipment associated with the HFP
system considered in this assessment is located in

l/) System Description and SDCNs listed above
above grade process cells inside the HLW Facility.

1:: The system will The Structural Design Criteria requires that all
0 under References;c. withstand the effects of structural foundations shall extend into the
c. 24590-WTP-DC-ST-01-001, Rev. 2,::s frost heave. surrounding soil below the frost line to preclude frost

(J) Structural Design Criteria heave. The frost line is 30 in. below grade. The HLW
bUilding foundations are not subject to frost heave;
therefore, the ancillary equipment located inside the
building is not subject to frost heave.
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24590-WTP-PER-PR-03-002 provides discussion of
confinement and control methods for the toxic vapor
and emission characteristics. The PSAR, a reference
to 24590-WTP-PER-PR-03-002, provides a summary
of potential hazardous conditions associated with
each HLW vessel and the associated ancillary
equipment. Design provisions for control of these
hazards are listed in the PSAR, the System
Descriptions and 24590-WTP-PER-PR-03-002. The

24590-WTP-PSAR-ESH-01-002-04, Rev. HFP System Description identifies the only safety
1A, Preliminary Safety Analysis Report functions for ancillary equipment are to stop all
(PSAR) to Support Construction transfers into the vessel at a liquid level set point,

(/) Authorization; HLW Facility Specific providing primary confinement of the wastes during
0 Characteristics of the Information; normal operations, upset conditions and during and:;:;
(/)

waste to be stored or System Description, SDCNs, and Process after a SC-III Design Basis Seismic Event, and.~

Q) treated have been Flow Diagram listed above under providing sufficient agitation to prevent hydrogen-0ns identified (ignitable, References; accumulation/storage in the waste. Ancillary...
ns reactive, toxic, specific 24590-WTP-PER-PR-03-002, Rev. 1, Toxic equipment associated with the Melter Feed.c
o gravity, vapor pressure, Vapors and Emissions from WTP Tank Preparation and Melter Feed Vessels (HFP-VSL-
Q) flash point, Systems and Miscellaneous Treatment Unit 00001 and -00002 for Melter 1 and -00005 and-(/)ns temperature) Systems; -00006 for Melter 2, respectively) handle caustic
3: 24590-WTP-PER-PR-03-001, Rev. 1, slurries or vessel ventilation gases. This caustic waste

Prevention of Hydrogen Accumulation in is received, blended with glass forming chemicals and
WTP Tank Systems and Miscellaneous slurry pumped as shown on the Process Flow
Treatment Unit Systems. Diagram. 24590-WTP-PER-PR-03-001 describes

approaches to minimizing hydrogen accumulation
including application of mechanical agitation of solids,
transfer pumps, sparge rings, and ITS power and air
for these four vessels. The primary function of the
ancillary equipment associated with the HFP System
is to provide a primary pressure and fluid boundary to
protect facility workers from the hazardous materials
in the vessel transfer streams and vessel ventilation
stream.
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The System Description indicates that the HFP
system Melter Feed Preparation and Melter Feed
Vessels collect caustic waste and slurries of waste
and glass forming chemicals from the concentrate
receipt vessels (CRV system) and Glass Former
Reagent (GFR) system as well as demister wash-
down from the vessel ventilation duct. Additional

\I) reagents are not added to this system during normal
(J

operations although pumps provide recirculatory;
\I)

Ancillary equipment is 24590-WTP-PER-M-02-002, Rev 1, sampling capability. The Materials for Ancillary'i:
c» designed to handle the Materials for Ancillary Equipment; Equipment document requires that the material'0ns wastes with the System Description and SDCNs listed above selection and corrosion/erosion allowances forl-
ns characteristics defined under References; ancillary equipment in contact with the waste will beJ:
(J above and any 24590-WTP-PER-PL-02-001, Rev. 5, Piping equal to or better than the material and corrosion
c» treatment reagents. Material Class Description allowance of the waste source vessels except as....
\I)
ns noted therein. The HFP vessels and nozzles are
~ fabricated of 316L stainless steel with the exception

that the ejector nozzles are specified as Hastelloy
C-22. The Piping Material Class Description lists
316L stainless steel as the material selection for the
HFP system ancillary equipment. Reagents (other
than glass formers) are not normally added to the
HFP system ancillary equipment during normal
operations.
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The pH range of the The Basis of Design identifies a service design life of

waste, waste 40 years for the ancillary equipment. All non-

temperature and the maintainable items will be designed to last the life of

corrosion behavior of the facility. Detailed material selection (corrosion)

the structural materials analyses are conducted for each vessel and major

are adequately components in the melter feed and melter feed

addressed. Ancillary System Description and SDCNs listed above preparation system in the HLW facility during process

>- equipment material and under References;
design. The Materials for Ancillary Equipment

~ protective coatings 24590-WTP-DB-ENG-01-001, Rev 1A, Basis
document requires that the material selection and

:s ensure the ancillary of Design; corrosion/erosion allowances for ancillary equipment
;:;
ns equipment structure is 24590-WTP-PER-M-02-002 Rev 1

in contact with the waste will be equal to or better than
Q.
E adequately protected Materials for Ancillary Equip~ent; , the material and corrosion allowance of the waste
0 from the corrosive 24590-WTP-3PS-NNOO-T0001, Rev 0,

source vessels except as noted therein. The Thermal
o

effects of the waste Engineering Specification for Hot and Anti-
Insulation specification requires that all insulating

stream and external Sweat Thermal Insulation materials used on the outside of ancillary equipment

environments. The be pre-approved for use on austenitic stainless steel

protection is sufficient in accordance with applicable ASTM procedures and

to ensure the tests to preclude external corrosion of ancillary

equipment will not leak equipment. Corrosion allowances are considered for

or fail for the design life all ancillary equipment, therefore, the ancillary

of the system. equipment will provide the expected design service
life.
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The Pipe Stress Design Criteria document requires
use of the ASME B31.3 Code for ancillary equipment
design. Consideration of corrosion, including
corrosion allowance, is a mandatory requirement of
ASME B31.3. A required service design life of 40
years is identified in the Basis of Design for ancillary

(I) Drawings listed above under References'
equipment located in inaccessible process cells.

o 24590-WTP-DC-PS-01-001, Rev. 2, Pip~ Detailed material selection (corrosion) analyses are
c
C'lI Stress Design Criteria including "Pipe Stress

conducted for each vessel and major components in

~ Corrosion allowance is Criteria" and "Span Method Criteria";
the HFP systems in the HLW Facility during process

« adequate for the 24590-WTP-DB-ENG-01-001, Rev 1A, Basis
design. The Materials for Ancillary Equipment

c intended service life of of Design;
document requires that downstream ancillary

0
'iii the ancillary equipment. 24590-WTP-PER-M-02-002, Rev 1,

equipment is to be constructed of equal or better
0 materials than the source vessel, and with the same... Materials for Ancillary Equipment;...
0 24590-WTP-PER-PL-02-001, Rev. 5, Piping

corrosion allowance as the source vessel except as
(J

Material Class Description
noted therein. Bounding corrosion allowances are
listed for each piping material class in the Piping
Material Class Description document and are
adequate for the intended service life of the ancillary
equipment. The corrosion/erosion allowance for the
316L stainless steel HFP system ancillary equipment
is 0.0937 in. for caustic waste transfer lines and 0.040
in. for radar quide tubes and the vessel vent.
The Pipe Stress Design Criteria document specifies

Pressure controls
use of ASME B31.3 as the design code for the WTP

(vents and relief valves) Drawings listed above under References'
piping. ASME B31.3 requires provision be made to

.c are .adequately 24590-WTP-DC-PS-01-001, Rev. 2, Pip~ safely contain or relieve any pressure to which the..en designed to .en~ure Stress Design Criteria including "Pipe Stress
piping may be subjected. ASME B31.3 piping not

e
(I) pressure relief If normal Criteria" and "Span Method Criteria'"

protected by a pressure relieving device, or that can.......
tJ) operating pressures in 24590-WTP-PER-PL-02-001, Rev. 5, Piping

be isolated from a pressure reliving device must be

the vessels are Material Class Description designed for at least the highest pressure that can be

exceeded. developed. Bounding pressure and temperature limits
are listed for each of the piping material classes in the
PipinQ Material Class Description document.

Page 9 of 10 5/13/2004



High Level Waste (HLW) Facility Elevation 0'-0" HLW Melter Feed (HFP) System
Ancillary Equipment

COGEMA-IA-51, Rev. 1

.~ .:~-:~. "! ~:;.~: -r,;..• ~..;'-":-:::-:: '. : - ".-=."
._...- '.- ... ._--

. .- .._ _-_........,..-._. - .._-_. -_.._-~~ - ~~"""'i!.- ....."...••,.':?'" '''''' •. ' ,: ~ "~ ..•~" .•..~ ~1 ~~~.~.:.~_';:'I"7~:. :; .
-.::.-~_: .:'::0 ••• :~.~:: ~'._:;..~~.:tl' : ..:~~_~. '. . .:.=.: . ~',:.:" ':~ .7.~·";. ..t"~~':. 3!E.~,;,.•oIi.~ .:.(::::. ~ :.r"';.....;:i~~:.:..::r:!~~_ ~.~..:._ -: '" ., .

The expected flow paths for the ancillary equipment
are identified on the P&ID drawings. The Pipe Stress

Drawings listed above under References; Design Criteria document specifies the ASME 831.3

Maximum flows and 24590-WTP-DC-PS-01-001, Rev 2, Pipe code for piping design. This code requires piping to

any unusual operating Stress Design Criteria including "Pipe Stress be designed to the highest pressure that can be

stresses are identified Criteria" and "Span Method Criteria"; developed in a piping system assuring that maximum
24590-WTP-PER-PL-02-001, Rev. 5, Piping operating stresses remain within code allowables.
Material Class Description The Piping Material Class Description document lists

the bounding pressure and temperature limits for each
pipinQ material class.

Ancillary equipment is
designed with

- secondary containment
e that is constructed of
CD

materials compatibleE
c with the waste and of The ancillary equipment considered in this'n;- sufficient strength to assessment is located in above grade meIter cavese
0 prevent failure Drawings, System Description and SDeNs inside the HLW Facility. Secondary containment for0
e (pressure gradients, listed above under References ancillary equipment within the cells is provided by the
ns waste, climatic liners and sumps as appropriate and is outside the

"c conditions, daily scope of this integrity assessment.
0 operations), providedCJ
CD with a leak-detectionen

system, and designed
to drain and remove
liquids.
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IQRPE REVIEW OF THE
HIGH-LEVEL WASTE (HLW) FACILITY ELEVATION 37'-0" SECONDARY

CONTAINMENT

"I, John T. Baxter, have reviewed, and certified a portion of the design of a new tank system
or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the High-Level Waste (HLW) Facility Elevation
37'-0" Secondary Containment as required by the Dangerous Waste Regulations, namely,
WAC 173-303-640(3) applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the requirements
of the WAC.

The attached review is six (6) pages numbered one (1) through six (6).

Siqnatun

_e-rIJI!- fk!.-4- ;-IK 'I 6; -00I 3g -O;Z - OOOJf;2, J}I/. {JC!A

~T:
Date



COGEMA-IA-067, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT OF
THE HIGH-LEVEL WASTE (HLW) FACILITY ELEVATION

37'-0" SECONDARY CONTAINMENT

COGEMA·IA·067

REV. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



High-Level Waste (HLW) Facility Elevation 37'-0" Secondary Containment

l'~.'~;j;j," --"
COGEMA-IA-067, Rev. 0

~

Scope of this Integrity
This integrity assessment addresses the High-Level Waste (HLW) Facility Secondary Containment at Elevation

Q,
0 37'-0". The specific rooms considered in this assessment are:
Col AssessmentCIJ H-0302 and H-0308.

'" The drawings are the general arrangement plan at elevation 37'-0" and associated section.
~
Col 24590-HLW- PI- POlT- P0004, Rev. 0, HLW Vitrification Building General Arrangement (Permit) Plan at= Drawings~ EL. 37 '-0";..
~ 24590-HLW- PI- POIT- POOl I, Rev. 7, HLW Vitrification Building General Arrangement (Permit) Section J-J &~

~ K-K

Summary of Assessment
For each Item of "Information Assessed" (i.e., Cnteria) on the following pages, the Items listed under "Source of
Information" were reviewed and found to furnish adequate design controls and requirements to assure the design intent
fully satisfies the WAC requirements.
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High-Level Waste (HLW) Facility Elevation 37'-0" Secondary Containment COGEMA-IA-067, Rev. 0

Information Assessed Sourceof Information r-- '""".,.....,-_._._--
Assessment

The Structural Design Criteria adequately presents design guidance for
both mat and spread footings based on the geotechnical site
investigation for the facihty, (WTSC99-1036-42-17, Shannon &
WIlson, 2000). Bearmg capacity and settlement design parameters are

24590-WTP-DC-ST-OI-00l, Rev. 3, furnished for the dense Hanford Upper and Lower Sand Units and
Structural Design Criteria; Structural Fill. Use of the loose wind blown (dune) sands for

Description of 24590-BOF-3PS-CE01-T0001, Rev. 5, foundations is precluded. The Excavation and Backfill Specification
subsurface conditions Engineering Specification for Excavation provides structural backfill requirements based on the geotechnical
and soil bearing capacity and Backfill; report and adequate current codes and standards for selection, placing,
are adequate. 24590-BOF-3PS-COOO-T0001, Rev. 3, and compacting structural backfill including testing of candidate fill

Engineering Specification for Material materials and completed backfills. The Specification for Material
= Testing Services Testing Services provides current adequate codes and standards for.~
VJ testmg of candidate structural fill materials and in-situ testmg of<l.I
Q structural fills as they are constructed. The codes and standards are=.:: consistent With those called out In the Excavation and Backfill....
eo: Specrficatron,"C= The Structural Design Cnteria uses current adequate standards to defme=e Foundation design loads 24590-WTP-DC-ST-01-001, Rev. 3, design loads and load combinations (ASCE 7-98, ACI 349-01 and~

(including full tanks) and Structural Design Criteria; ACT 318-99). Dead and Fluid loads are included in these loads and load
estimated settlement are ASCE 7-98, Minimum Design Loads for combinations. Settlement design parameters are included in the
adequately considered. Buildings and Other Structures Structural Design Criteria subsection on geotechnical design parameters

and foundation design.

Design calculation
24590-WTP-DC-ST-01-001, Rev. 3,

approach and design
Structural Design Criteria;

The Structural Design Criteria references current adequate design
basis of footings with

ACI 349-01, Code Requirements for
cnteria for the design of concrete foundations and footings. ACT 349-01

design standard
Nuclear Safety-Related Concrete

is referenced for design of "safety" grade structures and ACI 318-99 is
references (e.g., ACI)

Structures;
referenced for the strength design of "commercial" grade structures.

ACI 318-99, Building Code Requirements
are adequate.

for Structural Concrete

Page Z of o 08/06/2004



High-Level Waste (HLW) Facility Elevation 37'-0" Secondary Containment
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COGEMA-IA-067, Rev. 0

:'~Xsse$sment

The specification for Furnishing and Delivering Ready-MIx Concrete

24590-WTP-3PS-DBOI-TOOOI, Rev. 6,
provides adequate current testing requirements for the selection of

Engmeenng Specification for Furrnshmg
coarse and fine aggregates and the procurement of cementitious

and Delivenng Ready-Mix Concrete;
matenals. Adequate test procedures are provided in the Material

= Foundation material is 24590-BOF-3PS-COOO-T0001, Rev. 3,
Testing Services specification for testing candidate aggregates for

bJ)
compatible with the soil. Engineering Specification for Material

chemical reactivity. Instructions for mixing and delivering Ready-Mix....
'" Concrete are adequate and current. As noted in the Basis of Design~

Testing Services;~ document (section 4.7), the water table lies about 200 feet below the= 24590-WTP-DB-ENG-Ol-001, Rev. lB,0 building's deepest foundations so there is little reason to expect....
Basis of Design-~ compatibility problems between the concrete foundations and the site"0

= soils.=0
~ The Structural Design Criteria includes adequate provisions to preclude

Foundation will
24590-WTP-DC-ST-OI-00I, Rev. 3,

frost heave in the section addressing lateral earth pressure loads. All
withstand the effects of

Structural Design Cnteria
structural foundations are required to extend into the soil below the frost

frost heave line to preclude frost heave. The frost line is 30 inches below finished
grade. Therefore, the foundation will not be subjected to frost heave.

24590-WTP-PER-CSA-02-001, Rev. 4, The Secondary Containment Design document describes and provides
Secondary Containment Design; references for the design methodology, materials, loads, and load
24590-WTP-DC-ST-OI-00l, Rev. 3, combinations (including seismic loads) for the HLW Building
Structural Design Criteria; secondary containment. The Structural Design Criteria provides

= ANSIJAISC N690, Specification for the detailed discipline specific codes and standards for the design of
.':!l Design, Fabrication and Erection of Steel Seismic Category (SC-IJII) HLW secondary containment foundations
'"~ Seismic considerations Safety-Related Structures for Nuclear and structures by the design engmeers. ACI-349-0l and ACI 318-99
~
e.J have been adequately Facilities; provide the design codes and load combinations for design of the
's addressed. AISC M016-89, Manual of Steel secondary containment remforced concrete foundations and structures.
'"'Q:j Construction - Allowable Stress Design, Structural steel components of the secondary contamment structures and

rJJ
Ninth Edition; stainless steel liners are to be designed using ANSIJAISC N690 and the
ASCE 4-98, Seismic Analysis of Safety AISC Allowable Stress Design code as applicable. ASCE 4-98 is used
Related Nuclear Structures and for guidance on seismic analysis of safety-related nuclear structures.
Commentary, American Society of Civil These codes and standards are adequate and acceptable for addressing
Engineers seismic considerations.
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High-Level Waste (HLW) Facility Elevation 37'-0" Secondary Containment COGEMA-IA-067, Rev. 0
s

>k:5ss~~F;.>>\~ "Y~f;-IIl.fi;'*%~llbil,OJ) ,QI'Wa < ••MoriIiatton ~gsessed

The BaSIS of Design states that cells and sumps are appropnately lined

The stored waste IS
Drawings hsted above under References; and any spills are removed and flushed withm 24-hrs or as timely as

compatible with its
24590-WTP-DB-ENG-Ol-001, Rev. lB, possible. Secondary Contamment design for cells at elevation 37'-0"

>. BaSIS of Design; includes stainless steel liners with sumps. Based on detailed analysis of.... Secondary Containment.- 24590-WTP-PER-M-02-001, Rev. 3, the corrosive properties of expected waste process operations and-;§ and leak detection
Material Selections for Building evaluation of potential leak scenarios, the Material Selection report.... hardware based on a~

Secondary Containment/Leak Detection; identifies appropriate and adequate corrosion resistant materialsQ.
detailed chemical ande 24590-WTP-PER-CSA-02-00l, RevA, requirements for Secondary Containment liners. The Secondarye physical analysis of theU Secondary Containment Design Containment Design report provides adequate typical construction
wastes used and other

24590-HLW-PER-M-02-00l, Rev. 3, details for liners and sumps to be used for Secondary Containment.information sources.
HLW Facility Sump Data Sump information for the HLW Vitrification Building is summanzed in

the HLW Facility Sump Data document.
The design shows that
the Secondary
Containment has

Because the Secondary Containment being considered is installed inside
sufficient strength and

Drawings listed above under References; the HLW Facility Building as shown on the drawings, climatic
thickness to prevent

24590-WTP-PER-CSA-02-001, Rev. 4, conditions and vehicular traffic are not applicable load cases. The
failure owing to pressure

Secondary Containment Design; Secondary Containment Design requirements document identifies
gradients, static head

24590-WTP-PER-M-02-00l, Rev. 3, adequate and appropriate design codes and standards and all applicable
during a release,

Material Selections for Building load cases (operational stresses) from site specific conditions that must

-=
physical contact with the

Secondary Containment/Leak Detection be considered in the design of the secondary containment liners and.... waste, climaticOJ) sumps.= conditions, and the stressQJ..
of daily operations (e.g.,....

r.rJ
vehicular traffic).
The Secondary

Because the Secondary Containment being considered is installed inside
Containment system has Drawings hsted above under References;

the HLW Facility Building as shown on the drawings, traffic, heavy
sufficient strength in the 24590-WTP-PER-CSA-02-00l, RevA,

equipment, precipitation and frost are not applicable load cases. The
presence of operational Secondary Containment Design;

Secondary Containment Design requirements document identifies
stresses from site- 24590-WTP-PER-M-02-00l, Rev. 3,

adequate and appropriate design codes and standards and all applicable
specific conditions (i.e., Material Selections for Building

load cases (operational stresses) from site specific conditions that must
traffic, heavy equipment, Secondary Containment/Leak Detection

be considered in the design of the secondary containment liners.
precipitation, frost).
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High-Level Waste (HLW) Facility Elevation 37'-0" Secondary Containment COGEMA-IA-067, Rev. 0 ...
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The Secondary
These conditions are fully addressed in the Structural Design Criteria

Containment is properly
and the Secondary Containment Design requirements documents. The

supported by a Drawings hsted above under References;
design requirements and codes and standards specified are adequate to

foundation or base in 24590-WTP-DC-ST-Ol-00l, Rev. 3,
order to prevent failure Structural Design Criteria;

satisfy these performance goals. The procurement and construction
~ specifications adequately provide for proper foundation construction....

from settlement, 24590-WTP-PER-CSA-02-001, Rev. 4,'i: and installation of the Secondary Containment. The GeneralOIl compression, or uplift, Secondary Containment Design~.... Arrangement Plan drawing and the associated Cross-Section drawings= including the residual.... show the Secondary Containment boundaries.= effects of installation..~.... The Excavation and Backfill and Material Testing specifications containeo:l The placement,"Cl 24590-BOF-3PS-CEOI-TOOOl, Rev. 5, current adequate industry standards for selecting and testing fill= structural support, and= Engineering Specification for Excavation matenals, placing and compacting backfills, and testing not less than0
type of material used for~ and Backfill; once each lift to assure adequate compaction. Requirements for testing
backfill around and
below the Secondary

24590-BOF-3PS-COOO-TOOOl, Rev. 3, and record keeping are current and adequate for both "safety" grade fills

Containment are
Engineering Specification for Material and "commercial" grade fills. Provisions for Controlled Density Fills

appropriate.
Testing Services have recently been incorporated into these standards to provide for

additional construction flexibility when approved by Engineering.
The design or operation
(e.g., diking & curbing)
prevents run-on or
infiltration of

This requirement is specified in the Basis of Design. Secondary= precipitation into the.~ 24590-WTP-DB-ENG-O 1-001, Rev. 1B, containments being reviewed in this Integrity Assessment are all located....
Secondary Containmenteo:l

BaSIS of Design; inside the HLW Facility Building where they are protected from"".... system unless theS Drawings listed above under References precipitanon as shown m the General Arrangement Plan and the= collection system has.... associated Cross-Section drawmgs .
sufficient excess
capacity (25 yr rainfall)
to contain the run-on
precipitation.
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High-Level Waste (HLW) Facility Elevation 37'-0" Secondary Containment COGEMA-IA-067, Rev. 0 - ,.

:~lrlwnnanon~Aisessed # .: ao1if~':o:etRformation "{~'~~A~tiSFiment

= The design mcludes an The Secondary Containments shown in the General Arrangement Plan
Q

external moisture barrier 24590-WTP-DB-ENG-OI-00I, Rev. IB, at Elevation 37"-0" are inside the HLW Vitrification Building which........
cs

or other means to Basis of Design; shields them from precipitation and surface water percolation. The.......- prevent moisture from Drawings listed above under References ground water table is located about 200 feet below the building'slo:=.... entering the cell. deepest foundations as noted in the Basis of Design.

The Secondary Containment Design requirements document provides

The containment area IS
24590-WTP-PER-CSA-02-001, Rev. 4, adequate and appropriate codes and standards for design of leak-tight

free of cracks or gaps
Secondary Contamment Design: hners. This report (CSA-02-001) includes appropriate details for design

and the design discusses
24590-WTP-3PS-NLLR-T0002, Rev.!, and mstallation of stamless steel lmers and sumps free of cracks and

methods of their
Engmeenng Specification for Furnishing, gaps. The procurement specification for design, fabncation and

minirruzation.
Detailing, Fabrication, Delivery and mstallation of stamless steel lmers Identifies construction and inspection
Installation of Stamless Steel Lmer Plates processes that are adequate and appropriate for installation of the liners

to assure they are free from cracks and gaps.

= The design has
Q,l considered the.....
'" compatibility of the The Material Selections for Building Secondary Containment/Leak;,..

00 24590-WTP-PER-M-02-001, Rev. 3,.. concrete liner or coatings Detection study contains adequate and appropriate general information
Q,l Material Selections for Building= and waste and presents on the compatibility ofplanned Secondary Containment liners with the
~ information on coatings

Secondary Containment/Leak Detection;
waste. The Secondary Containment Design report provides adequate

24590-WTP-PER-CSA-02-001, Rev. 4,
planning to be used from

Secondary Containment Design;
and appropriate standard details for design and installation of stainless

the manufacturer
24590-WTP-3PS-NLLR-T0002, Rev. I,

steel liners and sumps. The procurement specification for design,
addressing compatibility

Engineering Specification for Furmshing,
fabncation and installation of stainless steel liners identifies

with the stored waste.
Detailing, Fabrication, Delivery and

construction and inspection processes that are adequate and appropriate
The lining or coating

Installation of Stainless Steel Liner Plates
for installation of the liners to preclude waste migration into the

must prevent the waste concrete.
from migrating into the
concrete.

Page 60f6 08/06/2004



..
.'

" Job No 24590

Bechtel National Inc.
SUPPLIER DOCUMENT STATUS

1.~ Work may proceed.
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COGEMA-IA-068, Rev. 0

IQRPE REVIEW
OF

HIGH-LEVEL WASTE (HLW) FACILITY RADIOACTIVE LIQUID WASTE
DISPOSAL SYSTEM (RLD) VESSELS RLD-VSL-00002, -00007 & -00008

"I, John T. Baxter have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection,
Richland, Washington. My duties were independent review of the current design for
the High-Level Waste (HLW) Facility Radioactive Liquid Waste Disposal System
(RLD) Vessels RLD-VSL-00002, -00007 & -00008 as required by The Dangerous
Waste Regulations, namely, WAC 173-303-640(3) applicable paragraphs, l.e., (a)
through (g)."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is nine (9) pages numbered one (1) through nine (9).



COGEMA-IA-068, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF THE HIGH-LEVEL WASTE (HLW) FACILITY RADIOACTIVE LIQUID WASTE

DISPOSAL SYSTEM (RLD) VESSELS
RLD-VSL-00002, -00007 & -00008

COGEMA-IA-068
Rev. 0

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



High-Level Waste (HLW) Facility Radioactive Liquid Waste Disposal System (RLD)
Vessels RLD-VSL-00002/-00007/ and -00008

.~

COGEMA-lA-068, Rev. 0

'-----;---'-----..-.-:7'"------~---
!. ~.-.: ~ .."! : ...

QJ
The scope of this integrity assessment includes the High-Level Waste (HLW) Radioactive Liquid Waste

Q" Scope of this Integrity Disposal System (RLD) Vessels RLD-VSL-00002/-00007/ and -00008. These vessels are components in the
0
CJ Assessment liquid waste disposal system that receives radioactive effluents from the process operations in the HLWen

Building.

24590-HLW-P I-POIT-POOO1, Rev. 5, HLW Vitrification Building General Arrangement (permit) Plan at
El.-2I'-0";
24590-HLW-PI-POI T-P0002, Rev. 2, HLW Vitrification Building General Arrangement (Permit) Plan at
El. 0'-0";
Material Requisition No. 24590-CM-MRA-MVAO-000I8, Rev. 1, Pressure Vessels, High Alloy, Shop
Fabricated, Medium (N132) Off-gas (OCl), Section 2 - Technical Specifications (Rev. 5, August 19,2003),
including Supplement -SOOO1 and -SOOO02;

<')

Drawings, Material
24590-HLW-MV-RLD-00002, Rev. 0, Equipment Assembly HLW Offgas Drains Collection Vessel

QJ
CJ RLD-VSL-00002;= Requisitions, andf Mechanical Systems Data Sheet: Vessel, 24590-HLW-MVD-RLD-00008, Rev. 1, HLW Offgas Drains
~ Mechanical Systems

Collection Vessel RLD-VSL-00002;QJ
Data Sheets~ Plant Item Material Selection Data Sheet, 24590-HLW-NID-RLD-P0013, Rev. 0, Offgas Drains Collection

Vessel RLD-VSL-00002 (HLW);
Material Requisition No. 24590-QL-MRG-MVAO-00002, Rev. 1, Pressure Vessels, Shop Fabricated,
Medium (VXLR), MR Section 2 - Technical Specifications (September 29,2003), including Supplement-
SOO04;
24590-HLW-MV-RLD-00003, Rev. 1, Equipment Assembly Acidic Waste Vessel RLD-VSL-00007;
24590-HLW-MV-RLD-00004, Rev. 1, Equipment Assembly Plant Wash and Drains Vessel
RLD-VSL-00008;
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High-Level Waste (HLW) Facility Radioactive Liquid Waste Disposal System (RLD)
Vessels RLD-VSL-00002/-00007/ and -00008r-·------ ... --

Mechanical Systems Data Sheet: Vessel, 24590-HLW-MVD-RLD-00005, Rev. 2, Acidic Waste Vessel
RLD-VSL-00OO7;
Mechanical Systems Data Sheet: Vessel, 24590-HLW-MVD-RLD-00007, Rev. 2, Plant Wash and Drains
Vessel RLD-VSL-00008;

Mechanical Systems
Plant Item Material Selection Data Sheet, 24590-HLW-NID-RLD-POOOI, Rev. 0, Acidic Waste Vessel

lCI}

RLD-VSL-00007 (HLW);~
C,/ Data Sheets, Plant Item= Plant Item Material Selection Data Sheet, 24590-HLW-NID-RLD-P0006, Rev. 0, Plant Wash and Drainst Material Selection Data
~ Sheets and System

Vessel RLD-VSL-00008 (HLW);
~ 24590-HLW-3YD-RLD-OOOOI, Rev. 0, System Description for HLW Radioactive Liquid Waste Disposal~ Descriptions

(System RLD);
System Description Change Notice (SDCN) No. 24590-HLW-3YN-RLD-OOOOI for
24590-HLW-3YD-RLD-OOOOI, Rev. 0;
SDCN No. 24590-HLW-3YN-RLD-00002 for 24590-HLW-3YD-RLD-OOOOI, Rev. 0;
SDCNNo. 24590-HLW-3YN-RLD-00003 for 24590-HLW-3YD-RLD-OOOOI, Rev. 0

Summary of Assessment
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to assure the
design intent fully satisfies the WAC requirements.
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Assessment

High-Level Waste (HLW) Facility Radioactive Liquid Waste Disposal System (RLD)
Vessels RLD-VSL-00002/-000071 and -00008

-'--_.J~.'~ 1.,:!.!cJrrn:llioJJ ,~~~~csscd 1--~-__ -~·~~-.~~;ilJrcc ;~~1Ilf()n~Jal.i~.;~ ~~:=-~ l--~~·-:-.. ----·:--.
L

The ~ate~ial Requisitions require use of the Engineering
Specification for Pressure Vessel Design and Fabrication
for vessels RLD-VSL-00002/-00007/ and -00008. This
specification requires that the vessels and all vessel
appurtenances are to be designed to ASME B&PV Code

Drawings, Material Requisitions and
Sect~on VIII, Division 1 rules. Additional supplemenmr;,

Mechanical Systems Data Sheets listed above
requirements are specified in the specification for Pressure

under References;
Ves~el Design and Fabrication. These supplementary

24590-WTP-3PS-MVOO-TOOOI, Rev. I,
requirements address pressure vessel fatigue analysis,

Engineering Specification for Pressure Vessel
positive material identification, standard fabrication

Design and Fabrication;
tolerances, acceptable welding procedures for the vessel

Specification Change Notice (SCN) No.
and appurtenances, welder qualifications and testing

2459?-W~P-3PN-MVOO-00006 for Engineering
reco:ds, NDE inspections and records, quality assurance

= Vessel design standards
Specification for Pressure Vessel Design and

requirements, and packaging, shipping, handling and

.~ are appropriate and
Fabrication;

storage requirements. Two of the vessels have internal

'" 24590-WTP-3PS-MVOO-T0003, Rev. I, equi~ment ~RLD-VSL-00007 & -00008) that is subject to
~ adequate for the vessel's

Q
intended use.

Engineering Specification for Pressure Vessel
cyclic loadmg, e.g., pulse jet mixers and charge vessels.

Fatigue Analysis; The En~inee~ng Specification for Pressure Vessel Fatigue

ASME Boiler and Pressure Vessel (B&PV)
Analysis requires use of the fatigue design standards in

Code, Section VIII, Division I, Rules for
ASME B&PV Code, Section VIII, Division 2, which are

Construction ofPressure Vessels, American
appropriate for components with a high number of load

Society ofMechanical Engineers;
cycles. The Mechanical Data Sheets identify Seismic

ASME Boiler and Pressure Vessel (B&PV)
Categories and Quality Levels for each vessel: RLD-VSL-

Code, Section VIII, Division 2, Alternative
00007, Seismic Category (SC-II), Quality Level (QL-2);

Rules, American Society of Mechanical
RLD- VSL-00008, Seismic Category (SC-I), Quality Level

Engineers
(QL-I); and RLD-VSL-00002, Seismic Category
(S~-I~, Quality. Level (CM)(Commercial Materials).
SeIsmIC Categones and Quality Levels are explained in the
Engineering Specification for Pressure Vessel Design and
Fabrication. These are adequate and acceptable codes and
standards for design and fabrication of these RLD system
vessels.
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The Engineering Specification for Pressure Vessel Design

24590-WTP-3PS-MVOO-T0001, Rev" 1,
and Fabrication requires that the RLD System vessels
RLD-VSL-00002/-00007/ and -00008, are to be designed

If a non-standard vessel is Engineering Specification for Pressure Vessel
and fabricated in accordance with the requirements of= to be used, the design Design and Fabrication;
ASME B&PV Code, Section VIII, Division 1. The vesselsl:lJ)

calculations demonstrate Specification Change Notice (SCN) No.
are to be delivered after design, fabrication, inspection and

.~

~ sound engineering 24590-WTP-3PN-MVOO-00006 for Engineering
testing with ASME U stamps and the vessels will be

principles of construction. Specification for Pressure Vessel Design and
registered with the National Board. These are shop

Fabrication
fabricated vessels for mixed waste service in the HLW
Facility.
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Drawings, Material Requisitions and Mechanical
The Engineering Specification for Pressure Vessel Design

Systems Data Sheets listed above under
and Fabrication requires that the RLD vessels are to be

References;
designed to ASME B&PV Code, Section VIII, Division 1

24590-WTP-3PS-MVOO-TOOO 1, Rev. 1,
rules. This code requires specific consideration of the

Engineering Specification for Pressure Vessel
operating pressures, temperatures, seismic loads, and

Design and Fabrication;
corrosion allowance in the design process. Supplementary

Specification Change Notice (SCN) No.
gene,:al de.sign criteria are specified in the Engineering

24590-WTP-3PN-MVOO-00006 for Engineering
Specification for Seismic Qualification Criteria for Pressure

Vessel has adequate Specification for Pressure Vessel Design and
Vessel.s. The Mechanical Systems Data Sheets identify the

strength, after Fabrication;
operating pressure and temperature ranges for each vessel

= consideration of the 24590-WTP-3PS-MVOO-T0002, Engineering
the materials selected in the corrosion report, the corrosion

OJ) corrosion allowance, to Specification for Seismic Qualification Criteria
allowance, and the requirements for seismic qualification in.-""~ withstand the operating for Pressure Vessels (Rev. 1, RLD-VSL-
the design. The Mechanical Systems Data Sheets indicate

l:l
pressure, operating 00002)(Rev. 2, RLD-VLS-00007 & -00008);

that vessels RLD-VSL-000071 and -00008 are to be

temperature, and seismic 24590-WTP-3PS-SS90-T0001, Rev. 0,
analyzed as SC-IIII vessels. The Engineering Specification

loads. Engineering Specification for Seismic
for Seismic Qualification of Seismic Category IIII

Qualification of Seismic Category IIII
Equipment and Tanks provides detailed guidance for the

Equipment and Tanks;
seismic analyses. The Data Sheet indicates the RLD-VSL-

24590-WTP-3PS-FB01-T0001, Rev. 1,
00002 is to be analyzed as a SC-III vessel. The

Engineering Specification for Structural Design
Engineering Specification for Structural Design Loads for

Loads for Seismic Category III & IV Equipment
Seismic Category III & IV Equipment and Tanks provides

and Tanks;
detailed guidance for this seismic analysis which requires

UBC, 1997, Uniform Building Code,
use of the seismic design requirements in the 1997 UBC.

International Conference of Building Officials
These are appropriate codes and criteria to ensure the tanks
have adequate strength at the end of their design lives.

Drawings listed above under References',

""
24590-WTP-3PS-MVOO-T0001, Rev. 1, The Equipment Assembly drawings show the support

=
.~ Vessel foundation will

Engineering Specification for Pressure Vessel arrangements for each of the RLD vessels. All the vessels... Design and Fabrication;eo: maintain the load of a full
are provided with cylindrical skirts. The Engineering

"0= Specification Change Notice (SCN) No.
= vessel.

Specification for Pressure Vessel Design and Fabrication
0 24590-WTP-3PN-MVOO-00006 for Engineering
~

provides requirements that assure adequate vessel skirt
Specification for Pressure Vessel Design and foundation designs.
Fabrication
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24590-WTP-3PS-MVOO-TOOOI, Rev. 1,

rIl Engineering Specification for Pressure Vessel=.S2 If in an area subject to Design and Fabrication; Buoyant forces ofan empty vessel in a flooded room are a....
eo: flooding, the vessel is Specification Change Notice (SCN) No. mandatory standard design load case in the Engineering-e= anchored. 24590-WTP-3PN-MVOO-00006 for Engineering Specification for Pressure Vessel Design and Fabrication.=0

Specification for Pressure Vessel Design and~

Fabrication
The System Description identifies that the RLD system
vessels RLD-VSL-00002/-000071 and -00008 are located in

~ the Wet Process Cell at elevation (-) 21'-0". This room is> Drawings and System Description listed aboveeo: Vessel system will supported by the HLW Building mat foundation. The~ under References= withstand the effects of Structural Design Criteria requires that all structural.... 24590-WTP-DC-ST-OI-00I, Rev. 3, StructuralrIl frost heave. foundations extend into the surrounding soil below the frost0 Design Criteria-~ line in order to preclude frost heave. The frost line is
located 30 in. below finished grade. Therefore the RLD
system vessels will not be subject to frost heave.
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The System Description describes the characteristics of the
waste handled in each of the RLD system vessels. The
primary functions of all the tanks are confinement of the
waste during normal operations, abnormal operations, and
during and after a design level seismic event as discussed in
the Toxic Vapors and Emissions from WTP Tank Systems
document. RLD-VSL-00002 receives effluent condensate
from low point drains in the primary offgas lines
downstream from the High Efficiency Mist Eliminators
(HEMEs). This waste contains no solids and the pH may

rI}
Drawings, Mechanical Systems Data Sheets and range from about 2.5 to 6.5. The Acidic Waste Vessel,

t.l Characteristics of the System Description listed above under RLD-VSL-00007, will receive melter offgas condensate-:::
rI} waste to be stored or References; and particulates from the Submerged Bed Scrubbers (SBS),"C
~ treated have been 24590-WTP-PER-PR-03-002, Rev. 1, Toxic the SBS condensate receiver vessels, the wet electrostatic-t.lC'll identified (ignitable, Vapors and Emissions from WTP Tank Systems precipitators (WESPs) and the HEMEs. This waste is""C'll reactive, toxic, specific and Miscellaneous Treatment Unit Systems; normally acidic with a pH of about 2. Waste in this tank is-=U gravity, vapor pressure, 24590-WTP-PER-PR-03-001, Rev. 1, Prevention neutralized with the addition ofNaOH to a pH of about 14
~- flash point, storage ofHydrogen Accumulation in WTP Tank prior to transfers to the Pretreatment Facility. WastesrI)

C'll

~ temperature) Systems and Miscellaneous Treatment Unit handled in RLD-VSL-00002 & -00007 are not a concern
Systems for flammability or ignitability. The Plant Wash and

Drains Vessel, RLD-VSL-00008, collects vessel overflows,
sump drains, wash water from cells, and fire protection
water with a pH of about 8 to 13. RLD-VSL-00008 is
provided with hydrogen mitigation and purge mixing
systems as discussed in the Prevention of Hydrogen
Accumulation in WTP Tank Systems document. The
vessels are furnished with grounding lugs to control the
discharge of static electricity as shown on the drawings.
All of the vessels are equipped with internal wash rings for
decontamination.
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The System Description document describes the normal
waste operations for the RLD system vessels. The Offgas
Drains Collection Vessel, RLD-VSL-00002, doesn't
receive any treatment reagents. The Plant Item Material
Selection Data Sheet for this vessel lists 316 stainless steel,
(maximum 0.030% Carbon; dual certified), hereinafter
referred to as 3 16L stainless steel, as the appropriate
material choice for this vessel. The Acidic Waste Vessel,
RLD-VSL-00007, normally operates with acidic melter
offgas condensate waste. This tank receives NaOH to

Vessel is designed to
neutralize the acidic waste prior to transfers to the

~ store or treat the wastes Mechanical Systems Data Sheets, Plant Item
Pretreatment Facility. The Plant Item Material Selection

Col Data Sheet for this vessel lists UNS N08367/N08926,.... with the characteristics Material Selection Data Sheets and System....
rI} hereinafter referred to as 6% Mo, as an appropriate material·C defined above and any Description listed above under ReferencesG.l choice for this vessel. The Data Sheet indicates that steam....

treatment reagents.Col
ejectors and piping in this vessel will be Hastelloy C-22t'S

'"'t'S (UNS N06022) material for additional corrosion resistance.-=U The Plant Wash and Drains Vessel, RLD-VSL-00008
G.l.... normally receives neutral to slightly caustic washes fromrI}

t'S

~ C3/C5 area drains and sumps. NaOH is added to this tank
to adjust the pH prior to transfers to the Pretreatment
Facility. The Plant Item Material Selection Data Sheet for
this vessel lists 316L stainless steel as the appropriate
material choice for this vessel. The Data Sheet indicates
that steam ejectors and piping will be Hastelloy C-22 (UNS
N06022) material for additional corrosion resistance.
The RLD System Description document identifies that the

The waste types are
only liquids used in vessels RLD-VSL-00002/-00007/ and

System Description listed above under -00008 are the wastes described above and NaOH reagent.
compatible with each

References These wastes are compatible and the vessel material
other.

selections consider both the waste characteristics and the
reagent characteristics.
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The Plant Item Material Selection Data Sheet for RLD-
Vessel material and VSL-00002 lists 316L stainless steel as the appropriate
protective coatings ensure material choice for this vessel for a 40 year service life.
the vessel structure is The Plant Item Material Selection Data Sheet for RLD-
adequately protected form

Mechanical Systems Data Sheets, Plant Item
VSL-00007 lists 6% Mo as an appropriate material choice

the corrosive effects of
Material Selection Data Sheets and System

for this vessel for a 40 year service life. The Plant Item
the waste stream and Material Selection Data Sheet for RLD-VSL-00008 lists
external environments

Descriptions listed above under References
3l6L stainless steel as the appropriate material choice for

(expected to not leak or this vessel for a 40 year service life. The material
fail for the design life of selections all provide for a corrosion allowance. These

= the system) material selections are adequate to provide the required 40
.~ I year service life for these vessels .
.."
0 The Plant Item Material Selection Data Sheet for RLD-100
100

VSL-00002 lists 3l6L stainless steel as the appropriate0
U material choice for this vessel with a 0.040 in. corrosion

allowance for a 40 year service life. The Plant Item
Material Selection Data Sheet for RLD-VSL-00007 lists

Corrosion allowance is Drawings, Mechanical Systems Data Sheets and 6% Mo as an appropriate material choice for this vessel
adequate for the intended Plant Item Material Selection Data Sheets listed with a 0.040 in. corrosion allowance for a 40 year service
service life of the vessel. above under References life. The Plant Item Material Selection Data Sheet for RLD-

VSL-00008 lists 3l6L stainless steel as the appropriate
material choice for this vessel with a 0.040 in. corrosion
allowance for a 40 year service life. These material
selections and corrosion allowances assure an adequate
service life for the vessels.

eo. Pressure controls (vents The System Description identifies that vessels RLD-VSL-
.~ and relief valves) are 00002 & -00008 overflow to the sump in the Wet Process-~
~ adequately designed to Drawings and System Description listed above Cell. Vessel RLD-VSL-00007 overflows to RLD-VSL-
~ ensure pressure relief if under References 00008. The Equipment Assembly drawings show that the100

= normal operating overflow lines are larger than any of the other liquid.."
.."
~ pressures in the vessel are conveying lines entering the vessels and therefore have100
~

exceeded. adequate flow capacity to preclude overpressure.
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IQRPE REVIEW
OF

HIGH-LEVEL WASTE (HLW) FACILITY ELEVATION -21'-0" HLW RADIOACTIVE
LIQUID WASTE DISPOSAL (RLD) SYSTEM ANCILLARY EQUIPMENT

"I, John T. Baxter, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the High
Level Waste (HLW) Facility Elevation -21'-0" HLW Radioactive Liquid Waste
Disposal (RLD) System Ancillary Equipment as required by the Dangerous Waste
Regulations, namely, WAC 173-303-640(3) applicable paragraphs, i.e., (a) through
(g)."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is eleven (11) pages numbered one (1) through eleven (11).

cfh./~qCJ -cnc- H(!L(-1-1)1. YG-oa/.se-O~ - ()()Of"~ ;2ev. aJA

L 1; g ~ ~j,hootf
Date
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STRUCTURAL INTEGRITY ASSESSMENT OF THE
HIGH-LEVEL WASTE (HLW) FACILITY ELEVATION -21'-0" HLW RADIOACTIVE

LIQUID WASTE DISPOSAL (RLD) SYSTEM ANCILLARY EQUIPMENT

COGEMA-IA-069
REV. 0

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



High Level Waste (HLW) Facility Elevation -21'-0" HLW Radioactive Liquid Waste
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~

Scope of this Integrityc.
This integrity assessment includes the ancillary equipment shown on the P&ID drawings listed below:0

v Assessment00.

24590-HLW-M6-RLD-POOOl, Rev. 1, P&ID - HLW Radioactive Liquid Waste Disposal System Active
Effluent Collection;
24590-HLW-M6-RLD-P0002, Rev. 1, P&ID - HLW Radioactive Liquid Waste Disposal System Plant Wash
& Drains Vessel;
24590-HLW-M6-RLD-P0003, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System
Decontamination Tank & Sumps;
24590-HLW-M6-RLD-P0004, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System
Miscellaneous Sumps;
24590-HLW-M6-RLD-P0006, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System Fluidics Air
Rack RLD-RK-00023;
24590-HLW-M6-RLD-P0007, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System Fluidics Air
Rack RLD-RK-00024 (Q);

<Il
24590-HLW-M6-RLD-P0008, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System~v= Miscellaneous Sumps;~ Drawings - P&IDJ.
24590-HLW-M6-RLD-P0014, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System Offgas~

~ Drains Collection Vessel;~
24590-HLW-M6-RLD-P0015, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System
Miscellaneous Sumps;
24590-HLW-M6-RLD-P0016, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System
Miscellaneous Sumps;
24590-HLW-M6-RLD-P0017, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System
Miscellaneous Sumps;
24590-HLW-M6-RLD-P20003, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System
Decontamination Tank & Sumps - Melter 2;
24590-HLW-M6-RLD-P20004, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System
Miscellaneous Sumps - Melter 2;
24590-HLW-M6-RLD-P20005, Rev. 0, P&ID - HLW Radioactive Liquid Waste Disposal System
Miscellaneous Sumps - Melter 2
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24590-HLW-3YD-RLD-00001, Rev. 0, System Description for HLW Radioactive Liquid Waste Disposal

System Description and
(System RLD);
24590-HLW-3YN-RLD-00001, System Description Change Notice (SDCN) for

System Description
24590-HLW-3YD-RLD-00001, Rev. 0;

Change Notices
24590-HLW-3YN-RLD-00002, SDCN for 24590-HLW-3YD-RLD-00001, Rev. 0;
24590-HLW-3YN-RLD-00003, SDCN for 24590-HLW-3YD-RLD-00001, Rev. 0

rIl
Plant Item Material 24590-HLW-NID-RLD-P0002, Rev. 0, Plant Item Material Selection Data Sheet, RLD-BKPT-00007 & RLD-Q,l

l:J

= Selection Data Sheets and BKPT-00009 (HLW) Acidic Wash Transfer Breakpot;Q,l
l.

~ Mechanical Systems Data 24590-HLW-NID-RLD-P0009, Rev. 0, Plant Item Material Selection Data Sheet, RLD-BRKPT-00004
Q,l

Sheets (HLW) Wash Effluent Breakpot;I:l::

24590-HLW-M5-V17T-P0007001, Rev. 1, Process Flow Diagram HLW Vitrification Liquid Waste Effluent

Drawings - PFD
(System RLD) (Sheet 1);
24590-HLW-M5-VI7T-P0007002, Rev. 1, Process Flow Diagram HLW Vitrification Liquid Waste Effluent
(System RLD) (Sheet 2)

Summary of Assessment
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to assure the
design intent fully satisfies the WAC requirements.
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Information Assessed Source of Information Assessment

The Pipe Stress Design Criteria document identifies ASME
B31.3 as the design code for piping systems of the WTP.

Drawings listed above under References; Seismic Categories and Quality Levels vary among the
24590-WTP-DC-PS-OI-00l, Rev. 3, Pipe ancillary equipment components. Ancillary equipment
Stress Design Criteria including "Pipe Stress shown on the P&ID drawings ranges from Seismic Category

Ancillary equipment Criteria" and "Span Method Criteria"; (SC-I), Quality Level (QL-l) to Seismic Category (SC-III),
design standards are ASME B3l.3 Code, Process Piping, 1996 Quality Level (CM) (Commercial Material). Much of the
appropriate and adequate Edition, American Society of Mechanical ancillary equipment is Seismic Category (SC- II) and Quality
for the equipment's Engineers; Level (QL-2) as noted for example on P&ID drawing no.
intended use. 24590-WTP-PSAR-ESH-Ol-002-04, Rev. lA, 24590-HLW-M6-RLD-POOOI prior to entry into wallbox

=.~ Preliminary Safety Analysis Report (PSAR) to RLD-WBOX-00090. The Seismic Categories are explained
~

Support Construction Authorization; HLW in detail in the Pipe Stress Design Criteria document. Quality~

~
Facility Specific Information Levels are discussed in the PSAR. These codes and

standards are acceptable and adequate for the design of the
ancillary equipment for the intended service.

If the ancillary equipment
24590-WTP-DC-PS-OI-00l, Rev. 3, Pipe

to be used is not built to a
design standard, the

Stress Design Criteria including "Pipe Stress
The ancillary equipment is built to design standards. The

Criteria" and "Span Method Criteria";
design calculations

ASME B3l.3 Code, Process Piping, 1996
Pipe Stress Design Criteria document specifies that piping is

demonstrate sound
Edition, American Society of Mechanical

to be designed in accordance with ASME B31.3.
engineering principles of

Engineers
construction.
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Information Assessed Source of Information Assessment

The Pipe Stress Design Criteria document requires the use of
the ASME B31.3 Code for piping design. ASME B31.3
requir~s explicit consideration ofmany loadings including

24590-WTP-DC-PS-01-001, Rev. 3, Pipe
operating pressure, operating temperature, thermal

Ancillary equipment has Stress Design Criteria including "Pipe Stress
expansion/contraction, settlement, vibration, and corrosion

adequate strength at the Criteria" and "Span Method Criteria";
allowance in the design ofpiping. Elements of the ASME

end of its design life to ASME B31.3 Code, Process Piping, 1996
B&PV Code, Section III, Division 1, Subsection NC,

withstand the operating Edition, American Society of Mechanical
Appendix N and Appendix F are used to supplement the

pressure, operating Engineers;
requirements of ASME B31.3 for seismic design of

= temperature, thermal Uniform Building Code (UBC), 1997 Edition,
SC-I/SC-II piping. ASME B&PV Code, Section III, Division

.!:!l
'" expansion, and seismic International Conference of Building Officials;

1, Subsection NC and Appendix F, and the Uniform Building
~

Q loads. Equipment is ASME Boiler and Pressure Vessel Code
Code (UBC) are used to supplement the requirements of

protected against physical
,

ASME B31.3 for seismic design of SC-III/SC-N piping.
Section III, Rules for Construction of Nuclear

damage and excessive Facility Components, Division 1, Subsection
Details of the seismic design methods are discussed in the

stress due to settlement, NC, Appendix N and Appendix F, 1995;
Pipe Stress Design Criteria document. Design is by hand

vibration, expansion, or 24590-WTP-VV-PS-01-001, Rev. 2,
calculations and computer codes that have been tested and

contraction. Verification and Validation Report for ME101,
approved as discussed in the Verification and Validation

Linear Elastic Analysis ofPiping, Version N8
Report for ME101, Linear Elastic Analysis of Piping, Version
N8. These are adequate and appropriate codes and standards
to ensure that the ancillary equipment will have adequate
strength at end of design life to withstand all anticipated
loadings.
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Information Assessed Source of Information Assessment

!he ~ipe ~upportDesign Criteria considers all load types
identified m ASME B31.3 and utilizes ASME Section III
Divi~ion 1, Subsection NF and Appendix F to supplemen~ the

Drawings - see references above;
requirements of ASME B31.3 for seismic design of SC-IIII

24590-WTP-DC-PS-OI-002, Rev 2, Pipe
and SC~IIIIN pipe supports. Bounding load cases are passed

Support Design Criteria;
to t~e pipe s~pport designers from the results of the ancillary

24590-WTP-PER-PS-02-001, Rev. 4,
equipment pipmg stress analyses. Details of the seismic

Ancillary Equipment Pipe Support Design;
de~i~ methodology are discussed in the Pipe Support Design

ASME B31.3 Code, Process Piping, 1996
Cntena document. Analysis is by manual calculation and

.." Edition, American Society of Mechanical
c?mputer ~rograms that have been tested and approved as

1:: Ancillary equipment
0 Engineers;

discussed m the Verification and Validation Test Plan for
c. supports are adequatelyc. ASME Boiler and Pressure Vessel Code

Bechtel's ME150 Pipe Support Family of Programs
= designed.

00 Section IlL Rules for Construction ofN~clear (PCFAPPS). The Ancillary Equipment Pipe Support Design

Facility Components, Division 1, Subsection
document shows examples of typical equipment supports.

NF and Appendix F, 1995;
These are appropriate codes and standards for design of the

24590-WTP-PL-PS-OI-00l, Rev 1,
RLI? system ancillary equipment supports. Ancillary

Verification and Validation Test Plan for
equipment supports are to be designed to allow a minimum of

Bechtel's ME150 Pipe Support Family of
heat to be transferred to the building structures (building

Programs (PCFAPPS)
structures not to exceed 150 of for concrete and 200 of for
steel).
~esign standards for vessel internal equipment supports are
discussed in the integrity assessment for the RLD system
vessels.

-----._--
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High Level Waste (HLW) Facility Elevation -21'-0" HLW Radioactive Liquid Waste
Disposal (RLD) System Ancillary Equipment

COGEMA-IA-069, Rev. 0

--- ----- ----------

Information Assessed Source of Information Assessment

24590-WTP-DB-ENG-01-001, Rev 1B, Basis
of Design;
24590-WTP-DC-PS-01-001, Rev. 3, Pipe

The Basis of Design states that in-cell piping that is non-
Stress Design Criteria including "Pipe Stress
Criteria" and "Span Method Criteria"; m~int~inable will be fully welded. The Pipe Stress Design

~ ASME B3l.3 Code, Process Piping, 1996
Cn~ena document specifies the ASME B31.3 Process Piping

=.9 Edition, American Society of Mechanical
design code for the piping systems. Welding is to be... Seams and connections("I performed in accordance with the requirements of ASME

("I

are adequately designed.
Engineers;

== ASME Boiler and Pressure Vessel Code
B31.3 a~d the ASME B&PV Code, Section IX. Flange

0
U Section IX, Welding and Brazing

,
connections are to be designed in accordance with ANSI

Qualifications;
B16.5 as called out by piping material class. These are

ASME/ANSI B16.5, 1988 Edition, Piping
appropriate codes and standards for design and fabrication of

Flanges and Flanged Fittings;
the RLD system ancillary equipment.

24590-WTP-PER-PL-02-001, Rev. 5, Piping
Material Class Description

The ancillary equipment associated with the RLD system
considered in this assessment is located in above and below

~ System Description listed above under
grade process cells and caves inside the HLW Facility. The...

'"'0 The system will withstand References;
Structural Design Criteria requires that all structural

c.c. the effects of frost heave. 24590-WTP-DC-ST-01-001, Rev. 3, Structural found~tions shall extend into the surrounding soil below the
=00. Design Criteria frost lme to preclude frost heave. The frost line is 30 in.

below grade. The HLW building foundations are not subject
to frost heave; therefore, the ancillary equipment located
inside the building is not subject to frost heave.
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High Level Waste (HLW) Facility Elevation -21' -0" HLW Radioactive Liquid Waste
Disposal (RLD) System Ancillary Equipment

1-- .--.-.--.-.. ----...-
----------_._..- -_.

COGEMA-IA-069, Rev. 0

Information Assessed Source of Information Assessment

24590-WTP-PER-PR-03-002 provides discussion of
confinement and control methods for the toxic vapor and
emission characteristics. Design provisions for control of
potential hazardous conditions associated with each HLW

~ vessel and the associated ancillary equipment are listed in the
o~ Characteristics of the System Description and 24590-WTP-PER-PR-03-002. The-~ 24590-WTP-PER-PR-03-002, Rev. 1, Toxic0i: waste to be stored or RLD System Description identifies the safety functions for
~ Vapors and Emissions from WTP Tank- treated have been ancillary equipment as to provide primary confinement of theCj

~ Systems and Miscellaneous Treatment Unit- identified (ignitable, wastes (Safety Design Class for RLD-VSL-00008 and Safety~ Systems;-= reactive, toxic, specific Design Significant for RLD-VSL-00007). AncillaryU System Description and Process Flow
~ gravity, vapor pressure, equipment associated with the Acidic Waste Vessel handles- Diagrams listed above under References~

flash point, temperature) acidic and caustic liquids or vessel ventilation gases.~

~ Ancillary equipment associated with the Plant Wash and
Drains Vessel handles caustic liquids or vessel ventilation
gases. Ancillary equipment associated with the Offgas
Drains Vessel handles caustic liquids or vessel ventilation
gases.
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High Level Waste (HLW) Facility Elevation -21'-0" HLW Radioactive Liquid Waste
Disposal (RLD) System Ancillary Equipment

_.0 __~ _

COGEMA-IA-069, Rev. 0

Information Assessed Source of Information Assessment

The System Description indicates that the RLD system
vessels RLD-VSL-00007, -00008, and -00002 collect acidic
waste, plant wash and drains (caustic), and offgas drain
liquids, respectively, from the submerged bed scrubbers, wet
electrostatic precipitator, high efficiency mist eliminator, and
various plant, vessel, and sump washes and miscellaneous
radioactive drains. The Materials for Ancillary Equipment
document requires that the material selection and
corrosion/erosion allowances for ancillary equipment in

~

contact with the waste will be equal to or better than the
.S:! 24590-WTP-PER-M-02-002, Rev 1, Materials material and corrosion allowance of the waste source vessels-~ Ancillary equipment is for Ancillary Equipment; except as noted therein. The RLD vessels and nozzles are.i:
QJ designed to handle the System Description listed above under fabricated of 316L stainless steel with the exception of vessel-CJ= wastes with the References; RLD-VSL-00007 with a shell and nozzles of AL-6XN (6%100= characteristics defined 24590-WTP-PER-PL-02-00l, Rev. 5, Piping Mo) due to the acidic nature of the materials handled within-=U above and any treatment Material Class Description; this vessel. The Piping Material Class Description lists 316L
QJ- reagents. Plant Item Material Selection Data Sheets stainless steel as the material selection for most of the RLD~=
~ listed above under References. system ancillary equipment. Acidic process inflows to RLD-

VSL-00007 from the SBS and SBS condensate receiver
vessels are in Hastelloy C-22 piping, while all other process
lines to and from this vessel are AL-6XN except for breakpot
overflows fabricated of 316L. Reagents are normally added
to the RLD system ancillary equipment during normal
operations to neutralize acids in RLD-VSL-00007.
Breakpots RLD-BRKPT-00007 & -00009 are to be fabricated
of 316L while RLD-BRKPT-00004 is to be 304L Stainless
Steel. These material specifications indicate that the ancillary
equipment is designed to handle the identified wastes.
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High Level Waste (HLW) Facility Elevation -21' -0" HLW Radioactive Liquid Waste
Disposal (RLD) System Ancillary Equipment
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COGEMA-IA-069, Rev. 0

Information Assessed Source of Information Assessment

The pH range of the
The Basis of Design identifies a service design life of 40

waste, waste temperature
years for the ancillary equipment. All non-maintainable

and the corrosion
items will be designed to last the life of the facility. Detailed

behavior of the structural
material selection (corrosion) analyses are conducted for each

materials are adequately System Description and Plant Item Material
vessel and major components in the radioactive liquid waste

addressed. Ancillary Selection Data Sheets listed above under
disposal system in the HLW facility during process design.

~
equipment material and References;

The Materials for Ancillary Equipment document requires

.. protective coatings ensure 24590-WTP-DB-ENG-OI-001, Rev IB, Basis
that the material selection and corrosion/erosion allowances

:S the ancillary equipment of Design;
for ancillary equipment in contact with the waste will be....

to: equal to or better than the material and corrosion allowance
Q.. structure is adequately 24590-WTP-PER-M-02-002, Rev 1, Materials
8 protected from the for Ancillary Equipment;

of the waste source vessels except as noted therein. The
0

U corrosive effects of the 24590-WTP-3PS-NNOO-T0001, Rev 0,
Thermal Insulation specification requires that all insulating

waste stream and external Engineering Specification for Hot and Anti-
materials used on the outside of ancillary equipment be pre-

environments. The Sweat Thermal Insulation
approved for use on austenitic stainless steel in accordance

protection is sufficient to
with applicable ASTM procedures and tests to preclude

ensure the equipment will
external corrosion of ancillary equipment. Corrosion

not leak or fail for the
allowances are considered for all ancillary equipment,

design life of the system.
therefore, the ancillary equipment will provide the expected
design service life.
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High Level Waste (HLW) Facility Elevation -21'-0" HLW Radioactive Liquid Waste
Disposal (RLD) System Ancillary Equipment
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COGEMA-IA-069, Rev. 0

Information Assessed Source of Information Assessment

The Pipe Stress Design Criteria document requires use of the
ASME B31.3 Code for ancillary equipment design.

Drawings listed above under References; Consideration of corrosion, including corrosion allowance, is
24590-WTP-DC-PS-OI-001, Rev. 3, Pipe a mandatory requirement of ASME B31.3. A required

Q,l Stress Design Criteria including "Pipe Stress service design life of 40 years is identified in the Basis of
~ Criteria" and "Span Method Criteria"; Design for ancillary equipment located in inaccessible=~
~ Corrosion allowance is

ASME B31.3 Code, Process Piping, 1996 process cells. Detailed material selection (corrosion)
..9 Edition, American Society of Mechanical analyses are conducted for each vessel and major components< adequate for the intended
= service life of the

Engineers; in the RLD systems in the HLW Facility during process
.9

ancillary equipment.
24590-WTP-DB-ENG-01-001, Rev 1B, Basis design. The Materials for Ancillary Equipment document

fI:l
0 of Design; requires that downstream ancillary equipment is to be
'"''"' 24590-WTP-PER-M-02-002, Rev 1, Materials constructed of equal or better materials than the source vessel0

U for Ancillary Equipment; and with the same corrosion allowance as the source vessel,
24590-WTP-PER-PL-02-001, Rev. 5, Piping except as noted therein. Bounding corrosion allowances are
Material Class Description listed for each piping material class in the Piping Material

Class Description document and are adequate for the intended
service life of the ancillary equipment.

Drawings listed above under References;
The Pipe Stress Design Criteria document specifies use of

Pressure controls (vents 24590-WTP-DC-PS-01-001, Rev. 3, Pipe
ASME B31.3 as the design code for the WTP piping. ASME

and relief valves) are Stress Design Criteria including "Pipe Stress
B31.3 requires provision be made to safely contain or relieve

.c: any pressure to which the piping may be subjected. ASME.... adequately designed to Criteria" and "Span Method Criteria";b1I B31.3 piping not protected by a pressure relieving device, or= ensure pressure relief if ASME B31.3 Code, Process Piping, 1996Q,l that can be isolated from a pressure reliving device must be'"' normal operating Edition, American Society of Mechanical....rn designed for at least the highest pressure that can be
pressures in the vessels Engineers;

developed. Bounding pressure and temperature limits are
are exceeded. 24590-WTP-PER-PL-02-001, Rev. 5, Piping

listed for each of the piping material classes in the Piping
Material Class Description

Material Class Description document.
--
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High Level Waste (HLW) Facility Elevation -21' -0" HLW Radioactive Liquid Waste
Disposal (RLD) System Ancillary Equipment
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COGEMA-IA-069, Rev. 0

Information Assessed Source of Information Assessment

Drawings listed above under References; The expected flow paths for the ancillary equipment are
24590-WTP-DC-PS-OI-001, Rev. 3, Pipe identified on the P&ID drawings. The Pipe Stress Design

-=
Stress Design Criteria including "Pipe Stress Criteria document specifies the ASME B31.3 code for piping.. Maximum flows and any Criteria" and "Span Method Criteria"; design. This code requires piping to be designed to theee

= unusual operating stresses ASME B31.3 Code, Process Piping, 1996 highest pressure that can be developed in a piping system~
J.

are identified Edition, American Society of Mechanical assuring that maximum operating stresses remain within code..
00

Engineers; allowables. The Piping Material Class Description document
24590-WTP-PER-PL-02-001, Rev. 5, Piping lists the bounding pressure and temperature limits for each
Material Class Description piping material class.

Ancillary equipment is
designed with secondary.. containment that is

= constructed ofmaterials~e
compatible with the waste

The ancillary equipment considered in this assessment is
= located in above and below grade process cells and caves"; and of sufficient strength..

inside the HLW Facility. Secondary containment for= to prevent failure Drawings and System Description listed above0
U ancillary equipment within the cells and caves is provided by
C (pressure gradients, under References

the liners and sumps in these areas, as appropriate, and is
= waste, climatic

considered to be outside the scope of this integrity-e
conditions, daily=0 assessment.

~ operations), provided with
~

00 a leak-detection system,
and designed to drain and
remove liquids.
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IQRPE REVIEW
OF THE

HIGH LEVEL WASTE FACILITY (HLW) PULSE JET VENTILATION SYSTEM (PJV)
MISCELLANEOUS TREATMENT UNIT SUBSYSTEM ANCILLARY EQUIPMENT

"I, Fred E. Porter, have reviewed, and certified a portion of the design of a new tank system or
component located at the Hanford Waste Treatment Plant, owned/operated by Department of
Energy, Office of River Protection, Richland, Washington. My duties were independent review
High Level Waste Facility (HLW) Pulse Jet Ventilation System (PJV) Miscellaneous Treatment
Unit Subsystem Ancillary Equipment as required by the Dangerous Waste Regulations,
namely, WAC 173-303-640(3) applicable paragraphs, Le., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the requirements of
the WAC.

The attached review is nine (9) pages numbered one (1) through nine (9).

Dale

Job No 24590

REVIEWED r---+--+--+---+--~-+--+----+,~r+-----l

Bechtel Nanonal loc.

G-321 DocumenICategory_~H-''-- _
[From Supplement A to G-321-E (E)

Supersedes BNI Document No._~~_~_....,-.o-_
[When applicable1

Accepted by 1?if:{ijI!C~~~L.-'=-=-.!.~~
Released by IVJA..
[When applicable1 f(;., Nome

'------------------416GP&S7-03

10 -/5 - 2.004:
Date
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STRUCTURAL INTEGRITY ASSESSMENT OF THE
HIGH LEVEL WASTE FACILITY (HLW) PULSE JET VENTILATION

SYSTEM (PJV) MISCELLANEOUS TREATMENT UNIT
SUBSYSTEM ANCILLARY EQUIPMENT

COGEMA-IA-073
REV. 0

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



High Level Waste Facility (HLW) Pulse Jet Ventilation System (PJV)
Miscellaneous Treatment Unit Subsystem Ancillary Equipment

1'------ _

COGEMA-IA-073, Rev. 0

- " -"-- - -------:

This Integrity Assessment reviews miscellaneous treatment unit subsystem ancillary equipment located in the
Q,I

Scope of this Integrity
HLW Pulse Jet Ventilation System (PN) as shown on P&ID drawings 24590-HLW-M6-PN-POO011P0002,

Q"
0 Process Flow Diagram Drawing 24590-HLW-M5-V17T-P0005, and as defined in the System Description for
CJ Assessment00- the HLW Pulse Jet Ventilation System.

Drawings:

24590-HLW-M6-PN-P0001, Rev. 0, P&ID - HLW Pulse Jet Ventilation System Collection & Conditioning;
24590-HLW-M6-PN-P0002, Rev. 0, P&ID - HLW Pulse Jet Ventilation System Filtration & Monitoring;
24590-HLW-M5-V17T-P0005, Rev. 0, Process Flow Diagram HLW Nitrification Pulse Jet Ventilation
Treatment (System PN);

~
Q,I
CJ System Description:= Drawings and SystemQ,I

'"' Description~ 24590-HLW-3YD-PN-00001, Rev. 0, System Description for the HLW Pulse Jet Ventilation System (SystemQ,I

~ PN);

System Description Change Notice (SDCN):

SDCN No. 24590-HLW-3YN-PN-00001 for System Description No.24590-HLW-3YD-PN-00001, Rev. O.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source

Summary of Assessment
of Information" were reviewed and found to furnish adequate design controls and requirements to ensure the
design intent fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640,
Dangerous Waste Regulations for Tank Systems.
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The Preliminary Safety Analysis Report to Support
Construction Authorization; HLW Facility Specific

Drawings and System Description listed above
Information document, and the System Description for the

under References;
HLW Pulse Jet Ventilation System (System PJV) document
identify design codes and quality levels for piping,

24590-WTP-DC-PS-OI-001, Rev. 3, Pipe Stress
ductwork and ancillary equipment for the PN system. The

Ancillary equipment Design Criteria including "Pipe Stress Criteria"
Waste Treatment Plant (WTP) pipe stress design criteria

design standards are and "Span Method Criteria";
document identifies ASME B31.3 as the design code for

appropriate and adequate ASME B31.3 Code, Process Piping, 1996
piping systems. The P&ID drawings identify the varying

for the equipment's Edition, American Society of Mechanical
Sei~mic Categories and Quality Levels of the ancillary

= intended use. Engineers;
equipment components. To ensure continued function

eJ) 24590-WTP-PSAR-ESH-O 1-002-04, Rev. la,
during normal operations, abnormal operations, and during

"fii
~ Preliminary Safety Analysis Report to Support

and after a Design Basis Earthquake, the design
~

Construction Authorization; HLW Facility
requirements for all various Seismic Categories (SC-I, II,

Specific Information.
III~ an~ N) are discussed in detail in the Pipe Stress Design
Cntena document. The above listed design criteria, codes,
and sta~dards ar~ acceptable and adequate for the design of

If the ancillary equipment
the ancillary equipment for its intended use.

to be used is not built to a
ASME B31.3 Code, Process Piping, 1996

design standard, the
Edition, American Society of Mechanical

The ancillary equipment is built to design standards. The
design calculations

Engineers;

demonstrate sound
24590-WTP-DC-PS-01-001, Rev. 3, Pipe Stress

Pipe Stress .Design Criteria document specifies that piping

engineering principles of
Design Criteria including "Pipe Stress Criteria"

IS to be designed in accordance with ASME B31.3 Code.

construction.
and "Span Method Criteria."

High Level Waste Facility (HLW) Pulse Jet Ventilation System (PJV)
Miscellaneous Treatment Unit Subsystem Ancillary Equipment

c=J I"fonnation Assess~_ Source of Infonnation I Dis~~~;';:~·irn~·- _.

10-15-04 Page 2 of9



COGEMA-IA-073, Rev. 0High Level Waste Facility (HLW) Pulse Jet Veutilation System (PJV)
Miscellaneous Treatment Unit Subsystem Ancillary Equipment

==r Information Assessed~ : . Source ofInformation . I Dis(;ussion

The Basis of Design document specifies that mechanical

24590-WTP-DC-PS-OI-00I, Rev 3, Pipe Stress
equipment is to be designed for a nominal plant life of40

Design Criteria including "Pipe Stress Criteria"
years. The Materials for Ancillary Equipment document

and "Span Method Criteria";
specifies that ancillary equipment downstream of a waste

ASME B31.3 Code, Process Piping, 1996
source vessel or miscellaneous plant items is to be

Edition, American Society of Mechanical
constructed of the same or better material and with the

Ancillary equipment has Engineers;
~ame corrosion allowance as the source vessel or plant

adequate strength at the ASME Boiler and Pressure Vessel Code, Section
Items, unless the service seen in the downstream line

end of its design life to III, Rules for Construction ofNuclear Facility
warrants a different material, corrosion allowance, or other

withstand the operating Components, Division I, Code Case N-4II,
modification. The Pipe Stress Design Criteria requires the

pressure, operating Subsection NC, Appendix N, and Appendix F,
use of the ASME B31.3 Code and DOE-STD-I020-94

= temperature, thermal 1995;
Standard, for piping design. ASME B31.3 requires explicit

ell
.~ expansion, and seismic 24590-WTP-VV-PS-OI-00I, Rev. 2, Verification

consideration of operating pressure, operating temperature,
Q,l

~ loads. Equipment is and Validation Report for ME 10 I, Linear Elastic
thermal expansion and contraction, settlement, vibration,

protected against physical Analysis of Piping, Version N8;
and corrosion allowance in the design of piping. ASME

damage and excessive 24590-WTP-DB-ENG-OI-00I, Rev. IB, Basis of
B&PV Code, Section III, Code Case N-4II, Subsection

stress due to settlement, Design;
NC, Appendix N, and Appendix F, and the Uniform

vibration, expansion, or 24590-WTP-PER-M-02-002, Rev. I, Materials
Building Code (UBe) are used to supplement the

contraction. for Ancillary Equipment;
requirements of ASME B31.3 and DOE-STD-I 020-94 for

DOE-STD-I020-94, Natural Phenomenon
design as applicable to the appropriate Seismic Category of

Hazards Design Evaluation Criteria for
the ancillary equipment. Details of the piping seismic

Department of Energy Facilities (including
a~aly~is methods are discussed in the Pipe Stress Design

Change Notice #1, January 1996);
cntena document. These are appropriate and adequate

UBC, Uniform Building Code, 1997 Edition.
codes and standards to ensure that the ancillary equipment
has adequate strength at the end of its design life to
withstand all anticipated loads.
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High Level Waste Facility (HLW) Pulse Jet Ventilation System (PJV) COGEMA-IA-073, Rev. 0
Miscellaneous Treatment Unit Subsystem Ancillary Equipment

i I Infu;rnati(),l-Assessed [ Source ofInformation I Discussf~n

The Pipe Support Design Criteria considers all load types
identified in ASME B31.3 and utilizes ASME B&PV Code,
Section III, Division 1, Subsection NF and Appendix F to
supplement the requirements ofASME B31.3 for seismic

24590-WTP-DC-PS-01-002, Rev. 2, Pipe
design of SC-IIII and SC-III/IV pipe supports. Bounding
load cases are passed to the pipe support designers from the

Support Design Criteria;
results of the ancillary equipment piping stress analyses.

24590-WTP-PER-PS-02-001, Rev. 4, Ancillary
Equipment Pipe Support Design;

Details of the seismic design methodology are discussed in

fI.l ASME B31.3 Code, Process Piping, 1996
the Pipe Support Design Criteria document. Analysis is by.... Ancillary equipment manual calculation and computer programs that have been"" Edition, American Society of Mechanical0c.. supports are adequately tested and approved as discussed in the Verification andc.. Engineers;= designed. Validation Test Plan for Bechtel's ME150 Pipe SupportrJ:J ASME Boiler and Pressure Vessel Code, Section

III, Rules for Construction of Nuclear Facility
Family of Programs. The Ancillary Equipment Pipe

Components, Division 1, Subsection NF and
Support Design document shows examples of typical

Appendix F, 1995;
equipment supports. Ancillary equipment supports are to

24590-WTP-PL-PS-01-001, Rev. 1, Verification
be designed in such a way that the heat transferred from

and Validation Test Plan for Bechtel's ME150
supports to the building structure does not raise the

Pipe Support Family of Programs (PCFAPPS).
building structure temperature to exceed 150°F for concrete
and 200°F for steel. These are appropriate codes and
standards for design of the PN system ancillary equipment
supports.

24590-WTP-DB-ENG-01-001, Rev. 1B, Basis of
Design; The Basis of Design states that in-cell piping that is non-
ASME B31.3 Code, Process Piping, 1996 maintainable will be fully welded. The Pipe Stress Design

fI.l Edition, American Society of Mechanical Criteria document specifies the ASME B31.3 Process
= Engineers; Piping design code for the piping systems. Welding is to.9.... Seams and connections 24590-WTP-DC-PS-OI-001, Rev. 3, Pipe Stress be performed in accordance with the requirements of<:.l
~= are adequately designed. Design Criteria including "Pipe Stress Criteria" ASME B31.3 and the ASME B&PV Code, Section IX.=0 and "Span Method Criteria"; Flange connections are to be designed in accordance with

U
ASME Boiler and Pressure Vessel Code, Section ANSI B16.5. These are appropriate codes and standards
IX, Welding and Brazing Qualifications; for design and fabrication of the PN system ancillary
ASME/ANSI B16.5, 1988 Edition, Piping equipment seams and connections.
Flanges and Flanged Fittings.
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High Level Waste Facllit)' (IIL 'V) Pul se J et Ventilalion System (PJ V)
~I iscellaneou s T reatment Unit Subsystem Ancillary Equipment

::::!IOWa #@\WJ~ t1 femE
The ancillary equipment associated with the PJV system
considered in this assessment begins at the outlet from the
fluidics equipment headers and is routed underneath the
drum transfer tunnel at an elevation of -10 feet to the pulse

• Drawings and System Descripti on listed above
vent system HEPA Filter cave at an elevation of0 feet and,
on to pulse vent system exhaust fans at elevation S8 feet• under References;• The system will withstand inside the HLW facility. The Structural DesignCriteria--- the effec ts of frost heave . requires that all structural foundations shall extend into the• 24590-WTP-DC-ST-OI -OOI , Rev. 3, Struetural0
surrounding soil below the frost line to preclude frost".. Design Criteria ,
heave. The frost depth line is 30 in, below grade. The
IILW building foundation mat is a thick concrete slab, is
not subject to frost heave; therefore, the ancillary
equipment located inside the building is not subject to frost
heave either.
The PN System Description identifies the safe ty function
of the pulse ventilation treatment sys tem shown on the
P&ID drawings as maintaining air flow from the pulse jet

• Drawings and System Description listed abo ve mixers during nonnal operations, abnorma l operations and
.~- Characteristics of the under References; during and after a Design Basis seismic event. The se•.: waste to be stored or functions are discussed with respect to vapors and•- treated have been 24S90-WfP-PER-03-OO2, Rev. I, Toxic Vapors emissions of acutely or chronically toxic (upon inhalati on)••" identi fied (ignitable, and Emission s from WfP Ta nk Systems and extremely hazardous waste in the To xic Vapors and•-= reactive, toxic, specific Miscellaneous Treatment Unit Systems; Emissions document. Similar discussions are provid ed inU
:! gravity, vapor pressure, 24S90·WTP·PER-03-OO 1. Rev. I, Prevention of the Prevention of Hydrogen Accumulation document with• flash point, temperature) lIydrogen Accumulation in Wfr Tank Systems respect to ancillary equ ipment functions related to•
~ and Miscellaneous Treatment Unit Systems . mainta ining hydrogen concentrat ions below lower

flammability limits during normal operations, abnorma l
operations and during and after a design level seismic
event.
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DIscussion

The System Descript ion identifies that additional reagent s
are not added to the PJV system duri ng normal operat ions.
The PJV system will co llect, con tain, filter , mon itor and
discharge exhaust air from fluidics devices, and prevent
release ofcontaminants to contro lled spaces. There is a

• potential for aero sol condensation forming in the piping

." Drawings and System Description listed above
system and hydrogen accumulation in the pulse jet mixers-.!l Ancillary equipmen t is (PI M 's ). The P&ID drawings sho w a dra in line at the low- under References;~ designed to handle the po int in the system to remove condensate. The exhaust fans-u• wastes with the operate continuou sly to ensure that hydrogen will not- 24590-WTP-PER-M-02-OO2, Rev. t , Materials• characteristics defined accumulate in the fluid ic device s and ancillary equipment..c for Anc illary Equipment;U above and any treatment The Materials for Ancill ary Equipment document requ iresu 24590-WT P-PER- PL-02.o0 1, Rev. 5, Piping- reagents. that the materia l selection and corrosion/erosion allowances• Material Class Descript ion,•

~ for ancillary equi pmen t in contact with the PN system
offgas will be eq ual to or bett er than the materia l and
corrosion allowance of the waste source vessels except as
noted therein. PlV ancillary system components are to be
fabricated of 3 16L stainless steel as shown in the Piping
Material Class Description document for piping class $ l 1Z
specified on the P&ID drawines.
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COGEMA-IA-073. Rev. 0

'Discussion.

The pH range of the
waste, waste temperature
and the corrosion Th e Basis of Design identifies a serv ice design life of40
behavior of the structural yea rs for the ancillary equi pme nt. All non-ma inta inable
materials are adequately items will be designed to last the life of the fac ility.
add ressed. Ancill ary Detailed material selection (corrosion) analyses are

.£ equipment material and conducted for piping. ductwork and ancillary equ ipment in

;§
protective coatings ensure

24590-WTP-DB-ENG-OI ·OO I. Rev.IB. Basis of
the PJV system during process des ign . The Mater ials for.. the ancillary equipment

Design:
Ancillary Equipment document requires that the material

Q, structure is adequately selection and corrosion/erosion allowances for ancillary
E protected from the

24590·WTP -PER-M -02-OO2, Rev. 1. Materials
equ ipment in con tact with the offgas will be equa l to or0 for Anc illary Equipment;U co rrosive effec ts of the better than the mater ial and corro sion allowance of the

waste stream and external
.

HLW fluidics eq uipment, except as noted therein. Both
environments. The interna l and external corrosion has been considered for all
protection is sufficient to anci llary eq uipment, therefore, the ancillary eq uipment will
ensure the equipment will pro vide the expected design service life .
not leak or fai l for the
desien Iife of the system.

10-15-04 Page 7 of 9



lligh Level Waste Facility (ilL\\') Pul se J et Venlllation Syste m (I'J \')
Miscellaneous Trea tment Unit Subsys tem Ancillary Equipment

n1Qon:ll io"'n..tXsscss~i:I=1 Sourcc,.Q t.1iff0"i'i'n31ron

COGEMA-IA'()73, Rev. 0

DiSCussi'on

-.

The Pipe Stress Design Criteria document requi res use of
the ASM E B31.3 Code for ancillary equipment design.
Co nsideration of corrosion, including corros ion allowance,
is a mandatory requirement of ASME B31.3. A required
service design life of40 years is identified in the Basis o f

24590-WfP-DC-PS'()I'()oI , Rev. 3, Pipe Stress Design for ancillary equipment located in inaccessible
• Design Criteria including "Pipe Stress Criteria" process ce lls. Detailed material selecti on (corros ion)•= and "Span Method Criteria"; ana lyses are conducted for each anc illary equipment•;,
.9 Corrosion allowa nce is 24590-Wl"P-DB-ENG-0l -OOI. Rev. I B. Basis of component in the PJV system during process design . The
-e adeq uate for the intended Design; Materials for Ancillary Equipment document requires that
= service life of the 24590-WfP-PER-M.()2.()02. Rev. I , Material s down stream ancillary equipment is to be constructed of0•• anci llary equipment. for Anc illary Equipment; equal or better material than the source fl LW Fluidics
0- 24590-WfP-PER -PL-02.()OI , Rev. 5, Piping equi pment and with the same corrosion allowance , except-0 Material C lass Description; as noted therein . Bounding corrosion allowances are listedU

ASM E B31.3 Code, Process Piping, 1996 for each piping material cla ss in the Piping Material C lass
Edition. American Society of Mechanical Description doc umen t. The co rrosion/erosion allowance
Engineers. for the 316L stainless steel PJV system ancillary equipment

is 0.040 in. The materi al and corrosion allowance are
appropriate and adequate for the intended service life of the
anci llary equipment.
The Pipe Stress Design Criteria doc ument specifies use of

Pressure controls (vents
ASME B31.3 as the design code for the PJV piping.

and relief valves) arc 24590·\VTP-lX>P S-OI-OOI , Rev. 3. Pipe Stress ASME B31.3 requires provi sion be made to safely contain.., Design Criteria including "Pipe Stress Criteria" or relie..'c any pressure to which the piping may be

"
adequately designed to

and "Span Method Criteria" ; subjected. ASME B31.3 piping not protected by a pressurec ensure pressure relief if
~ 24590-WTP-PER -PL-02-001 , Rev. 5. Piping rel ieving devi ce, or that can be isolated from a pressure- nonnaloperating
'" Material Class Description; reliving device must be designed for at least the highest

pressures in the vessels
ASM E B31.3 Code, Process Piping, 1996 pressure that can be developed. Bounding pressure and

are exceeded.
Edition . Amer ican Society of Mechanical temperature limits are listed for each of the piping materia l
Enaineers. classes in the Pirunz Materi al Class Dcscrmt ion document.

IO-15.()4 Page 8 0f 9



IIIgh Level Waste Faci lity (IILW) Pul se J et Ventila tion System (PJV)
Miscellaneous Trea tment Unit Subsystem Ancillary Equipment

:J- l i::'fOml;ll ..on. Assess~LI ' - I .sour:c.c_oOtlhnnullon

COGEMA-IA-073 , Rev, 0

:Q is~uss io_n

Drawings listed abo ve under References',
The ~)(pccted flow paths for the anc illary eq uipment are

24590·Wrp·OC·PS-OI~ I . Rev. 3, Pipe Stress
Identified on the P&ID drawing. The Pipe Stress Design

'" Maximum flows and any
Design Criteri a including "Pipe Stress Criteria"

Criteria doc ument specifies the ASME 83 1,3 code for-" and "Span Method Criteria" ;
piping design. This code requires piping to be designed to

c unusual operating stresses• 24590-WfP-PER-PL-02-00 I, Rev , 5, Piping
the highest pressure that can be developed in a piping-Vi are ident ified

Material Class Description;
system, assuring that max imum operating stress es remain

ASM E B31.3 Code. Process Piping, 1996
with in code allowables. The Piping Material C lass

Edit ion, American Society of Mechanical
Description doc ument lists the boundin g pressure and

Enaineers.
temperature limits for each piping material cla ss.

Ancillary equipment IS

designed with secondary

- containment that isc• construc ted of materialse
c compatible with the waste'. and of suffic ient strength

The ancillary equipment con sidered in this assessment is-c
e to prevent failure Drawings and System Description listed above

loca ted in the inaccessib le process ce lls inside the HLW.
U
~

(pressure gradients, under References.
Secondary conta inment for ancillary equipment within the

• waste, climati c
cell s is provided by the stai nless stee l liners plates and

-ec conditions. daily
sumps and is ou tside the sco pe of this integrity assessment.

e• operations), provided with•til a leak-detection system,
and designed 10 drain and
remove liquids.

10-15-04 Page 9 of9
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COGEMA-IA-075, Rev. 0

IQRPE REVIEW
OF

THE HIGH-LEVEL WASTE FACILITY PULSE JET VENTILATION SYSTEM
MISCELLANEOUS TREATMENT UNITS (MTUs):

PJV HEPA FILTERS (PJV-HEPA-00004A1B & -00005A1B)
AND PJV HEPA FILTER PREHEATER (PJV-HTR-00002)

"I, Tarlok S. Hundal, have reviewed and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Miscellaneous Treatment Units: PJV HEPA Filters (PJV-HEPA-00004A1B &
00005A1B) and PJV HEPA Filter Preheater (PJV-HTR-00002) as required by the
Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable
paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is thirteen (13) pages numbered one (1) through thirteen (13).

~~
Signature

\ \ - oq - 04-
Date
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STRUCTURAL INTEGRITYASSESSMENT
OF

THE HIGH-LEVEL WASTE FACILITY PULSE JET VENTILATION SYSTEM
MISCELLANEOUS TREATMENT UNITS (MTUs):

PJV HEPA FILTERS (PJV-HEPA-00004A1B & -00005A1B)
AND PJV HEPA FILTER PREHEATER (PJV-HTR-00002)

COGEMA-IA-075
REV. 0

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
Miscellaneous Treatment Units (MTUs)

COGEMA-IA-075, Rev. 0

", ~

~ IScope of this Integrity
~ Assessment

This Integrity Assessment addresses the Miscellaneous Treatment Units (MTUs) that are components of the
HLW Facility Pulse Jet Ventilation System (PN). These MTUs are:

1. Four PN System HEPA Filters (PN-HEPA-00004A/B & -00005A/B) - pages 3 thru 8.
2. One PN System HEPA Filter Preheater (PN-HTR-00002) - pages 9 thru 13.

Data Sheets:

<I.l
Q,l
CJ=e
~

~

Data Sheets, Mechanical
Data Sheet, and System
Description

24590-HLW-MAD-PN-00004, Rev. 4, Remote-Change HEPA Filter Housing Data Sheet (PN-HEPA
00004A);
24590-HLW-MAD-PN-00005, Rev. 4, Remote-Change HEPA Filter Housing Data Sheet (PN-HEPA
00005A);
24590-HLW-MAD-PN-00006, Rev. 4, Remote-Change HEPA Filter Housing Data Sheet (PN-HEPA
00004B);
24590-HLW-MAD-PN-00007, Rev. 4, Remote-Change HEPA Filter Housing Data Sheet (PN-HEPA
00005B).

Mechanical Data Sheet:

24590-HLW-MED-PN-00002, Rev. 0, Pulse Ventilation HEPA Electric Preheater (PN-HTR-00002).

System Description:

24590-HLW-3YD-PJV-00001, Rev. 0, System Description for the HLW Pulse Jet Ventilation System (PN),
including System Description Change Notice (SDCN) SDCN Nos. 24590-HLW-3YN-PN-00001 & -00002.

Summary of Assessment

11/9/04

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to ensure the
design intent fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640,
Dangerous Waste Regulations for Tank Systems.

Page 1 of 13



High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
Miscellaneous Treatment Units (MTUs)

COGEMA-IA-075, Rev. 0

Material Requisitions (MRs):

24590-QL-MRA-MKHO-00002, Rev. 1, Remote Change HEPA Filter Housings QL-l (U6L3), MR Section 2
- Technical Specifications (Rev. 2, November 26,2002) including Supplement -SOOO1;
24590-QL-MRA-MEEO-0000l, Rev. 1, Heaters, Electric (Offgas Heaters) (MS071) (N075), MR Section 2
- Technical Specifications (Rev. 5, August 19,2003) including Supplement -SOOOI.

The following Specifications with their appropriate number and revision (including specification change
notices) are included in the above listed Material Requisitions:

Engineering Specification for Pressure Vessel Design and Fabrication;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
General Specification for Supplier Quality Assurance Program Requirements;
Engineering Specification for Positive Material Identification (PMI);

'" General Specification for Packaging, Shipping, Handling, and Storage Requirements;~
~ Material Requisitions,= Engineering Specification for Seismic Qualification of Seismic Category I/II Equipment and Tanks;
~ Specifications, and'"' Engineering Specification for Structural Design Loads for Seismic Category III/IV Equipment and Tanks;~ Drawings.
~ Engineering Specification for Hot and Anti-Sweat Thermal Insulation;

Engineering Specification for HEPA Filter Preheaters;
Engineering Specification for HEPA Filters;
Engineering Specification for Remote Change HEPA Filter Housings.

Drawings:

24590-HLW-PI-POIT -P0002, Rev. 3, HLW Vitrification Building general Arrangement (Permit) Plan at
E1. 0'-0";
24590-HLW-PI-POIT-P0008, Rev. 7, HLW Vitrification Building general Arrangement (Permit) Sections
A-A, B-B, and C-C;
24590-HLW-M5-VI7T-P0005, Rev. 0, Process Flow Diagram HLW Vitrification Pulse Jet Ventilation
Treatment (PN);
24590-HLW-M6-PN-POOOl, Rev. 0, P&ID - HLW Pulse Jet Ventilation System Collection & Conditioning;
24590-HLW-M6-PJV-P0002, Rev. 0, P&ID - HLW Pulse Jet Ventilation System Filtration & Monitoring.

11/9/04 Page 2 of 13



High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
MTUs HLW Pulse Vent HEPA Filters (pJV-HEPA-00004AIB & -00005A1B)

,-.._... . '. _.__....._.. . _ _._----_.

COGEMA-IA-075, Rev. 0

Information Assessed Source of Information Assessment
The HLW Pulse Vent HEPA Filters are components in the
HLW Facility Pulse Jet Ventilation System (PN). The
HLW Pulse Vent HEPA Filters are located in room H-Ol04
at Elevation 0'-0" as shown on the drawings and as noted on
the data sheets. They are accessible for maintenance. The

Specifications, Drawings, System Description, Engineering Specifications for Remote Change HEPA Filter

Plant item design
and Data Sheets listed above under References; Housings require that these HEPA Filters be designed,

standards are appropriate
fabricated, and tested in accordance with the requirements

and adequate for the plant
ASME AG-la-2000, Addenda to and ASME in ASME AG-1-1997 and ASME AG-la-2000.

item's intended use.
AG-1-1997, Code on Nuclear Air and Gas Supplementary requirements are specified in both of the
Treatment, American Society of Mechanical Engineering Specifications. The supplementary

= Engineers. requirements address design, materials, fabrication,
bIl.. inspection, testing, quality assurance, documentation, andfI.l
~

~ storage requirements. The HEPA Filters are identified as
Quality Level QL-l and Seismic Category SC-I on the data
sheets. These are adequate and acceptable design standards
for the HLW Pulse Vent HEPA Filters.
The HLW Pulse Vent HEPA Filters are components in the

If a non-standard plant HLW Facility Pulse Jet Ventilation System (PN). These
item is to be used, the

Specifications, Drawings, and Data Sheets listed
HEPA Filters are standard offgas treatment assemblies that

design calculations
above under References.

are shop fabricated. Engineering Specifications require that
demonstrate sound the ASME AG-1/1a HEPA Filter assemblies be delivered
engineering principles of after design, fabrication, inspection, and testing. The HLW
construction. Pulse Vent HEPA Filters design codes and standards are

appropriate and adequate for the intended service.

11/9/04 Page 3 of 13



High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV) COGEMA-IA-075, Rev. 0
. MTUs HLW Pulse Vent HEPA Filters (pJV-HEPA-00004AIB & -00005A1B)

[:.'~.=:-~==~_:~~~~~_ '~'.~::'::"~ :.:: :..:: ..:.. ~::~= ..-:-~.:~.~:=~-=.====~_-= ..=~~~:~:.:.~:~~-.::.~~~~:=-.=._.- ~::'.' : : :: ._.~~__:.:~:_.~- ~..... ..-.. .. ..J
Information Assessed Source of Information Assessment

The HLW Pulse Vent HEPA Filters data sheets identify the
HEPA Filters operating pressure and temperature ranges,
the materials selected for the HEPA Filters, the MTU
quality levels, and the requirements for seismic design. The
Engineering Specification for Remote Change HEPA Filter
Housings requires the use of ASME AG-1/la for design

Plant item has adequate
Specifications, Drawings, and Data Sheets listed

which provides for specific consideration of the operating
strength, after pressures, temperatures, seismic loads and corrosion
consideration of the

above under References;
allowance in the design process. The data sheets indicate=bJ) corrosion allowance, to that the HEPA Filters operate in "dry" conditions (non-...

ASME AG-la-2000, Addenda to and ASMEfI.l
~ withstand the operating condensing); therefore, a corrosion resistant material is
~ AG-I-1997, Code on Nuclear Air and Gaspressure, operating

Treatment, American Society of Mechanical
specified for the HEPA Filters, but no corrosion allowance

temperature, and seismic is specified. Detailed requirements for seismic design of the
loads.

Engineers.
HEPA Filters are furnished in the Engineering Specification
for Seismic Qualification of Seismic Category III!
Equipment and Tanks. These codes and standards are
adequate and appropriate for design of the HLW Pulse Vent
HEPA Filters to withstand operating pressure and
temperature loads and seismic loads for the specified design
life while considering corrosion resistance.
The Engineering Specification for Remote Change HEPA

Specifications listed above under References;
Filter Housings requires that these HEPA Filters be

= designed, fabricated, and tested in accordance with the.:= Plant item foundation will requirements in ASME AG-l/la. These ASME codes and....
ASME AG-la-2000, Addenda to and ASME="C maintain the load of a full associated standards have adequate provisions to assure= AG-I-1997, Code on Nuclear Air and Gas= vessel. proper design of the HLW Pulse Vent HEPA FiltersQ Treatment, American Society of Mechanicalr.. supports. The HEPA Filters are furnished as package units
Engineers.

on skid platforms for installation in the HLW Vitrification
Building.

11/9/04 Page 4 of 13



High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
MTUs HLW Pulse Vent HEPA Filters (pJV-HEPA-00004AIB & -00005A1B)

------------ .-

COGEMA-IA-075, Rev. 0

.. . .. _. -_._-- ---_._---

Information Assessed Source of Information Assessment
The HLW Pulse Vent HEPA Filters are components in the
HLW Facility Pulse Jet Ventilation System (PN). This
system handles offgas vapors and aerosols from the process
vessels pulse jet (fluidics) mixing equipment. The HEPA

= Filters are located in filter cave H-OI04 as shown on the
0

If in an area subject to Specifications, Drawings, Data Sheets, and data sheets. This process area contains only components of........
eo:

"Cl flooding, the plant item is System Description listed above under the HLW facility offgas systems; therefore, there are no== anchored. References. local sources of liquids to flood the room and there is no0
~ firewater sprinkler system in Filter Cave H-OI04. Design

for flooding is not a required load case in the Engineering
Specification for Remote Change HEPA Filter Housings.
The HEPA Filters are anchored to provide for adequate
seismic resistance.
The Structural Design Criteria requires that all structural

~ System Description listed above under
foundations extend a distance below grade that exceeds the

> depth of the frost line in order to preclude frost heave. Theeo: Plant item system will References;~

frost line is 30 in. below grade. The HLW Vitrification
== withstand the effects of.... Building mat foundation is not subject to frost heave,(I)

frost heave. 24590-WTP-DC-ST-OI-001, Rev. 3, Structurale therefore, the HLW Pulse Vent HEPA Filters, located inside
~ Design Criteria.

the HLW Vitrification Building, are not subject to frost
heave.
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High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV) COGEMA-IA-075, Rev. 0
MTUs HLW Pulse Vent HEPA Filters (pJV-HEPA-00004AIB & -00005A1B)

I ------- I

Information Assessed Source of Information Assessment
The HLW Pulse Vent HEPA Filters material requisitions
and data sheets list the offgas specific gravity, operating
temperatures and pressures, and the chemical composition
of hazardous materials in the offgas for design inputs. The
main safety function of the HEPA Filters is to provide

Material Requisitions, Data Sheets, and System
protection for the public, co-located workers and facility
workers from the acutely or chronically toxic vapors and

Description listed above under References;
emissions during normal and abnormal operations. This is

Characteristics of the
24590-WTP-PER-PR-03-002, Rev. 1, Toxic

discussed in the Toxic Vapors and Emissions from WTP
waste to be stored or

Vapors and Emissions from WTP Tank Systems
Tank Systems and Miscellaneous Treatment Unit Systems

treated have been document. The Prevention of Hydrogen Accumulation in
<Ii identified (ignitable,

and Miscellaneous Treatment Unit Systems;
WTP Tank Systems And Miscellaneous Treatment Unit

~ 24590-WTP-PER-PR-03-001, Rev. 1, Prevention'. reactive, toxic, specific Systems document describes that the MTUs in the HLW....
<Ii of Hydrogen Accumulation in WTP Tank'c gravity, vapor pressure, facility are not expected to generate hydrogen gas. The
~ Systems And Miscellaneous Treatment Unit....

flash point, storage HEPA Filters function during normal and abnormal~

~ Systems;
'"' temperature) operations to maintain flow of the offgas to the HLW~ 24590-WTP-SED-ENS-03-002-04, Rev. Oe,.Cl Building Stack. The HLW Pulse Vent MTUs and theU Safety Envelope Document; HLW Facility
~ Specific Information.

associated ductwork perform a safety function to provide an
<Ii

intact housing pressure boundary during normal operations,~

~ abnormal operations and during and after a Design Basis
Earthquake (DBE) as discussed in the Safety Envelope
Document. This function assures operation of the Pulse Jet
Mixers for hydrogen control in HLW Facility process
vessels after a DBE.
The HLW Pulse Vent HEPA Filters data sheets identify that

Plant item is designed to the HEPA Filters provide filtration and pressure head to
store or treat the wastes

Data Sheets and System Description listed above
maintain normal offgas flow. The System Description

with the characteristics
under References.

discusses normal and abnormal operations for the HEPA
defined above and any Filters. Additional reagents will not normally be added to
treatment reagents. the PN System offgas streams during normal and abnormal

operations.
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High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
MTUs HLW Pulse Vent HEPA Filters (pJV-HEPA-00004A/B & -00005A/B)
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COGEMA-IA-075, Rev. 0

i
._ .....J

Information Assessed Source of Information Assessment

.e-. The System Description for the HLW Pulse Jet Ventilation
:= System (PN) does not describe any operations where:E The waste types are.. Data Sheets and System Description listed above incompatible wastes are mixed in the PN System offgas.... compatible with each=c. under References. streams. The offgas chemistries for both normal and
E other.

abnormal operations were fully considered in the materiale
U selections for the HEPA Filters as shown on the data sheets.

Plant item material and
The HLW Pulse Vent HEPA Filters data sheets list 304L

protective coatings ensure
stainless steel as the preferred material the HEPA Filters

the vessel structure is
Drawings, Data Sheets, and System Description pressure boundaries and internals. The data sheets indicate

= adequately protected form
listed above under References; that the HEPA Filters operate in "dry" conditions (non-

e condensing); therefore, a corrosion resistant material is.;;
the corrosive effects ofe ASME AG-Ia-2000, Addenda to and ASME specified for the housings and internal components, but no.. the waste stream and..

AG-1-1997, Code on Nuclear Air and Gas corrosion allowance is specified. ASME AG-I/la doe
external environmentsU

Treatment, American Society of Mechanical require mandatory consideration of corrosion/erosion in the
(expected to not leak or
fail for the design life of

Engineers. design of these MTUs. The external environment for the

the system) HEPA Filters will be dry air in room H-0104. Therefore,
external corrosion is not a concern.
The basis for the HLW Pulse Vent HEPA Filters material
selections is furnished in the data sheets. Selection of 304L

Q,l
stainless steel for a service life of 40 years is adequate andCJ

Specifications and Data Sheets listed above== appropriate considering that the HEP Filters operate in
~ under References;
e Corrosion allowance is "dry" conditions (non-condensing). The Engineering-< adequate for the intended

ASME AG-la-2000, Addenda to and ASME
Specification for Remote Change HEPA Filter Housings

= service life of the plant does not specify use of a corrosion allowance. However,e AG-1-1997, Code on Nuclear Air and Gas..
item. the ASME AG-1/la codes do require mandatoryrIle Treatment, American Society of Mechanical.. consideration of corrosion/erosion in the design of these..

Engineers.e
U HEPA Filters. The external environment for the HEPA

Filters will be dry air in room H-0104. Therefore, external
corrosion is not a concern.
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MTUs HLW Pulse Vent HEPA Filters (pJV-HEPA-00004AIB & -00005A1B)
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COGEMA-IA-075, Rev. 0

Information Assessed Source of Information Assessment

... Pressure controls (vents Specifications and Data Sheets listed above
The HLW Pulse Vent HEPA Filters data sheets provide the

~

and relief valves) are
design pressure and temperature conditions for the HEPA.. under References;-~

~ adequately designed to
Filters. The Engineering Specification for Remote Change

~ ensure pressure relief if ASME AG-1a-2000, Addenda to and ASME
HEPA Filter Housings requires the HEPA pressure

•=fIJ normal operating AG-1-1997, Code on Nuclear Air and Gas
boundary to be designed for a minimum of 150% of the

fIJ
~ Maximum Operating Pressure while retaining adequate code• pressures in the plant item Treatment, American Society of Mechanical
~

are exceeded. Engineers.
based design and deformation margins. This requirement is
correctly carried into the data sheets.
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High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
MTUs HLW HEPA Filter Preheater (pJV-HTR-00002)

COGEMA-IA-075, Rev. 0

---- -------- -----------

. ...

Information Assessed Source of Information Assessment
The Engineering Specification for HEPA Filter Preheaters
requires use of the Engineering Specification for Pressure
Vessel Design and Fabrication for the external pressure
boundary of the HLW HEPA Filter Preheater. This

Material Requisition, Specifications, and specification requires that the external pressure boundary is
Mechanical Data Sheets listed above under to be designed to ASME B&PV Code, Section VIII,
References; Division 1 rules supplemented with elements of the ASME

AG-1I1a codes. Additional supplementary requirements are
ASME Boiler and Pressure Vessel (B&PV) specified in the specification for Pressure Vessel Design and
Code, Section VIII, Division 1, Rules for Fabrication. These supplementary requirements address

Plant item design Construction of Pressure Vessels, American positive material identification, standard fabrication
standards are appropriate Society of Mechanical Engineers; tolerances, acceptable welding procedures for the vessel and
and adequate for the plant ASME AG-la-2000, Addenda to and ASME appurtenances, welder qualifications and testing records,
item's intended use. AG-1-1997, Code on Nuclear Air and Gas NDE inspections and records, quality assurance

Treatment; American Society of Mechanical requirements, and packaging, shipping, handling and

= Engineers; storage requirements. The Mechanical Data Sheet identifies
eJl... 24590-WTP-3DP-G04T-00905, Rev. 3, the external pressure boundary of the HLW HEPA Filter~
~

~ Determination of Quality Levels. (BNl RPP- Preheater as Quality Level (QL-l) and Seismic Category
WTP, Engineering Department Project (SC-D. Quality Levels are explained in the Determination
Instructions.) of Quality Levels and Seismic Categories are explained in

the Engineering Specification for Pressure Vessel Design
and Fabrication. These are adequate and acceptable codes
and standards for design and fabrication of the HLW HEPA
Filter Preheater.
The Engineering Specification for HEPA Filter Preheaters

If a non-standard plant Specifications listed above under References;
requires that the HLW HEPA Filter Preheater is to be

item is to be used, the designed and fabricated in accordance with the requirements

design calculations ASME Boiler and Pressure Vessel (B&PV)
of ASME B&PV Code, Section VIII, Division 1

demonstrate sound Code, Section VIII, Division 1, Rules for
supplemented by ASME AG-1I1a. The preheater is to be

engineering principles of Construction of Pressure Vessels, American
delivered after design, fabrication, inspection and testing. A

construction. Society of Mechanical Engineers.
code stamp is not required for this MTU. This is a shop
fabricated MTU for PN System offgas service in the HLW
Facility.
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High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
MTUs HLW HEPA Filter Preheater (pJV-HTR-00002)

COGEMA-IA-075, Rev. 0
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'II. f·

Information Assessed Source of Information Assessment
The Engineering Specification for HEPA Filter Preheaters
requires use of the Engineering Specification for Pressure
Vessel Design and Fabrication for the external pressure
boundary of the HLW HEPA Filter Preheater. This
specification requires that the external pressure boundary is

Specifications and Mechanical Data Sheet listed to be designed to ASME B&PV Code, Section VIII,
above under References; Division 1 rules supplemented with elements of the ASME

Plant item has adequate AG-1/la codes. These codes require specific consideration
strength, after ASME Boiler and Pressure Vessel (B&PV) of the operating pressures, temperatures, seismic loads, and

=
consideration of the Code, Section VIII, Division 1, Rules for corrosion allowance in the design process. The Mechanical

~ corrosion allowance, to Construction of Pressure Vessels, American Data Sheet identifies the operating pressure and temperature";]
~ withstand the operating Society of Mechanical Engineers; range for the HLW HEPA Filter Preheater, the materials
~

pressure, operating ASME AG-la-2000, Addenda to and ASME selected for the process conditions, the corrosion allowance,
temperature, and seismic AG-1-1997, Code on Nuclear Air and Gas and the requirements for seismic qualification in the design.
loads. Treatment, American Society of Mechanical The HLW HEPA Filter Preheater pressure boundary is

Engineers. Seismic Category SC-I. The Engineering Specification for
Seismic Qualification of Seismic Category I/II Equipment
and Tanks provides detailed guidance for seismic analysis
of this MTU. These are adequate and appropriate codes and
standards to ensure the HLW HEPA Filter Preheater has
adequate strength at the end of its design life for all
anticipated loading conditions.

Material Requisition, Specifications, and
The Engineering Specification for HEPA Filter Preheaters

Mechanical Data Sheet listed above under
requires use of the Engineering Specification for Pressure

References;
Vessel Design and Fabrication which provides requirements
that assure adequate equipment foundation designs. The

= ACI 349, Code Requirements for Nuclear Safety
Mechanical Data Sheet provides a sketch showing the

"~ Plant item foundation will envelope available for installation of the HLW HEPA Filter...
Related Concrete Structures (ACI 349-0l)/and~

"C maintain the load of a full Preheater in the shield wall inside the HLW Facility. The= Commentary (ACI 349R-Ol), American= vessel. Material Requisition includes the cast-in-place steelQ Concrete Institute;
~ penetration frame for the concrete wall that supports the

AISC N690-l994, Specification for the Design,
HEPA preheater. This frame is designed in accordance with

Fabrication, and Erection of Steel Safety-
Related Structures for Nuclear Facilities,

the provisions of ACI 349 and AISC N690. These codes

American Institute of Steel Construction. and standards and dimensional data are appropriate and
adequate to assure that the foundation design is acceptable.
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High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
MTUs HLW HEPA Filter Preheater (pJV-HTR-00002)

COGEMA-IA-075, Rev. 0
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Information Assessed Source of Information Assessment
The HLW HEPA Filter Preheater is to be installed in an
exterior shield wall of filter cave H-0I04 as shown in the

=
sketch in the Mechanical Data Sheet. The equipment in

.~ If in an area subject to
filter cave H-0 I04 is comprised of remote handled HEPA....

Specifications and Mechanical Data Sheet listed filtration units for several offgas systems in the HLW="C flooding, the plant item is
= above under References. Facility. There are no local sources of liquids to flood the= anchored.0 filter cave room. Design for flooding is not a required load
~

case in the Engineering Specification for HEPA Filter
Preheaters. The preheater is anchored to provide for
adequate seismic resistance.
The HLW HEPA Filter Preheater is installed in an exterior
shield wall of filter cave H-OI04 in the HLW Vitrification

~ System Description listed above under
Building. This room is supported by the HLW Building mat

~ foundation. The Structural Design Criteria requires that all
~ Plant item system will References;

structural foundations extend into the surrounding soilc: withstand the effects of.... below the frost line in order to preclude frost heave. ThefI.l frost heave. 24590-WTP-DC-ST-OI-00I, Rev. 3, Structural0
frost line is located 30 in. below finished grade. The HLWJ.

~ Design Criteria.
Building mat foundation is not subject to frost heave,
therefore the HLW HEPA Filter Preheater will not be
subject to frost heave.
The Mechanical Data Sheet lists the offgas operating
temperatures and pressures, relative humidity and the

fI.l
radiological and chemical composition of hazardous

.S:! Characteristics of the materials in the offgas. The main safety functions of the....
fI.l waste to be stored or Mechanical Data Sheet and System Description HLW HEPA Filter Preheater are to provide confinement of....
J.
~ treated have been listed above under References; the toxic vapors and aerosols in the PN System offgas and....
~

f identified (ignitable, to raise the offgas temperature above the dew point to
= reactive, toxic, specific 24590-WTP-PER-PR-03-002, Rev. I, Toxic protect the HEPA filters. These functions are discussed in-=U gravity, vapor pressure, Vapors and Emissions from WTP Tank Systems the Toxic Vapors and Emissions from WTP Tank Systems
~.... flash point, storage and Miscellaneous Treatment Unit Systems. and Miscellaneous Treatment Unit Systems document. ThefI.l

=
~ temperature) HLW HEPA Filter Preheater is also required to provide an

intact external pressure boundary during normal operations,
abnormal operations and during and after a Design Basis
Earthquake as discussed in the System Description.
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High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
MTUs HLW HEPA Filter Preheater (pJV-HTR-00002)

COGEMA-IA-075, Rev. 0
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Information Assessed Source of Information Assessment

~
The Mechanical Data Sheet shows that the material

CJ Plant item is designed to selection for the HLW HEPA Filter Preheater takes into;:
~

~ .. store or treat the wastes account both normal and abnormal operations waste.... J. Mechanical Data Sheet and System Description~ ~

with the characteristics characteristics. The System Description discussions of=....
~ f defined above and any

listed above under References.
normal and abnormal operations do not identify any=.= treatment reagents. reagents that would normally be added to the PN system

U
offgas stream.

C
The System Description for the HLW Pulse Jet Ventilation.. System (PN) does not describe any operations where-.. The waste types are incompatible wastes are mixed in the PN offgas streams.,.Q

Mechanical Data Sheet and System Description...... compatible with each The Mechanical Data Sheet shows that offgas chemistries=Q" listed above under References.
E other. for both normal and abnormal operations were fully
0 considered in the material selections for the HLW HEPAU

Filter Preheater.
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High-Level Waste (HLW) Facility Pulse Jet Ventilation System (PJV)
MTUs HLW HEPA Filter Preheater (pJV-HTR-00002)

COGEMA-IA-075, Rev. 0
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Information Assessed Source of Information Assessment
The Mechanical Data Sheet for the HLW HEPA Filter
Preheater identifies 304 stainless steel (maximum 0.030%
Carbon, dual certified), hereinafter called 304L stainless
steel, as the material of choice for the external pressure
boundary (housing). The pockets where the electric heating

Plant item material and elements are installed are part of the external pressure
protective coatings ensure boundary and they require additional corrosion resistance.
the vessel structure is

Specifications, Mechanical Data Sheet, and
Therefore, 316 stainless steel (maximum 0.030% Carbon,

= adequately protected form dual certified), hereinafter called 316L stainless steel, ise System Description listed above under.;;
the corrosive effects of specified for these pockets. The Engineering Specificatione References.

I. the waste stream and for HEPA Filter Preheaters requires external insulation ofe
U external environments the HLW HEPA Filter Preheater housing and connecting

(expected to not leak or piping in accordance with the Engineering Specification for
fail for the design life of Hot and Anti-Sweat Thermal Insulation. The Specification
the system). for HEPA Filter Preheaters also requires that the maximum

temperature of the concrete wall surface in contact with the
Preheater not to be exceeded 100° F. These requirements
assure that the HLW HEPA Filter Preheater will have
adequate corrosion protection for the expected design life
(40 years).
The Mechanical Data Sheet for the HLW HEPA Filter

= ~ Corrosion allowance is Preheater lists 304L stainless steel as the material selectedc Col.. = adequate for the intended Mechanical Data Sheet listed above under for the external pressure boundary augmented by 316L~ t':le ~
I. C service life of the plant References stainless steel for the electrical heater pockets. A corrosion
c=
U< item. allowance of 0.040 in. is selected as adequate for a 40 year

service life.
eo-. Pressure controls (vents The Mechanical Data Sheet for the HLW HEPA Filter
~

and relief valves) are Preheater lists a minimum design pressure of (-) 10 psig at..-~
~ adequately designed to

Mechanical Data Sheet listed above under
32° F and a maximum design pressure of (+) 25 psig at

~ ensure pressure relief if 212° F for the external pressure boundary. NormalI.
References=~ normal operating operating pressure for the PN offgas system is listed as~

~ pressures in the plant item about 13.7 psia. Therefore, the design has adequateI.
~

are exceeded. margins.
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COGEMA-IA-076, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE HIGH LEVEL WASTE (HLW)
MELTER CAVE SUPPORT HANDLING SYSTEM (HSH)

DECONTAMINATION TANKS (HSH-TK-00001/2)

COGEMA-IA-076
REV. 0

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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IQRPE REVIEW
OF

THE HIGH LEVEL WASTE (HLW)
MELTER CAVE SUPPORT HANDLING SYSTEM (HSH)

DECONTAMINATION TANKS (HSH-TK-00001/2)

"I, Tarlok S. Hundal, have reviewed and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection , Richland ,
Washington. My duties were independent review of the curren t design for the High
Level Waste (HLW) Melter Cave Support Handling System (HSH) Decontam ination
Tanks (HSH-TK-00001/2) as required by the Washington Administrative Code,
Dangerous Waste Regulations, Section WAC 173-303-640(3) (a) through (g)
applicable components."

"I certify under penalty of law that I have personally examined and am fami liar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the informat ion is true, accurate , and complete. I am aware that there
are significant penalties for submitting false information, including the possib ility of
fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC .

The attached review is six (6) pages numbered one (1) through six (6).

= =v~
Signature

!EXPIRES: Wl51 oe;1

H- \''2-04
Date



High Level Waste (HL W) Melter Cave Support Handling System (HSH)
Decontamination Tanks (HSH-TK-OOOO1l2)

COGEMA-IA-076, Rev. 0

-----------.---- ------~..

IQj Scope of thisc.. This Integrity Assessment includes two HSH system Decontamination Tanks (HSH-TK-OOOOl/2) located in room H-0310A and room
0 Integrity
Col H-0304A, respectively, in the HLW Vitrification Building:[JJ Assessment

The following Specifications with their respective revision and specification change notices are listed directly in the Material
Requisition No. 24590-CM-MRA-HDYR-OOOOl, Rev. 3 or are indirectly embedded in the specification listed in this MR:

24590-WTP-3PS-MVOO-TOOOl, Engineering Specification for Pressure Vessel Design and Fabrication;
24590-WTP-3PS-GOOO-TOOOl, General Specification for Supplier Quality Assurance Program Requirements;
24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification (PMI);
24590-WTP-3PS-GOOO-T0003, General Specification for Packaging, Shipping, Handling, and Storage Requirements;
24590-WTP-3PS-FBO I-TOOO1, Engineering Specification for Structural Design Loads for Seismic Category Ill/IV Equipment and
Tanks;
24590-WTP-3PS-HDOO-TOOOI, Engineering Specification for Maintenance Decontamination Equipment;
24590-WTP-3PS-MTSS-TOOOI, Engineering Specification for Tank Welding;

'" 24590-WTP-3PS-SSOO-T0002, Engineering Specification for Welding of Structural Stainless Steel and Welding of Carbon Steel toQj
Col
c Specifications, Stainless Steel;II'- Drawings 24590-WTP-3PS-POOO-TOOO 1, Engineering Specification for Piping Material Classes.~
II'

l:l::
Drawings:

24590-HLW-MO-HSH-0007I, Rev. 0, HLW Vitrification SystemHSH MeIter Caves 1 & 2 Design Proposal Drawing Decontamination
Tank Assembly;
24590-HLW-MO-HSH-000n, Rev. 1, HLW Vitrification System HSH Design Proposal Drawing Decontamination Tank;
24590-HLW-MO-HSH-00075, Rev. 1, HLW Vitrification System HSH Design Proposal Drawing Decontamination Tank Process Flow
Diagram;
24590-HLW-P I-POIT-P0002, Rev. 3, HLW Vitrification Building General Arrangement (Permit) Plan at EL. 0'-0";
24590-HLW-P I-POIT-P0008, Rev. 7, HLW Vitrification Building General Arrangement (Permit) Sections A-A, B-B, and C-C;
24590-HLW-PI-POIT-P0009, Rev. 6, HLW Vitrification Building General Arrangement (Permit) Sections D-D, E-E, and F-F;
24590-HLW-P I-PO1T-POO11, Rev. 7, HLW Vitrification Building General Arrangement (Permit) Sections I-I & K-K.

Summary of
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source ofInfonnation" were
reviewed and found to furnish adequate design controls and requirements to ensure the design intent fully satisfies the requirements of

Assessment
Washington Administrative Code, WAC-I 73-303-640, Dangerous Waste Regulations for Tank Systems.
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High Level Waste (HLW) Metter Cave Support Handling System (HSH)
Decontamination Tanks (HSH-TK-0000l/2)

COGEMA-IA-076, Rev. 0 l
~

1Information Assessed Source of Information Assessment
The Engineering Specification for Maintenance
Decontamination Equipment requires the HSH system
Decontamination Tanks, HSH-TK-0000I/00002, to be
designed and fabricated in accordance with API 620
standard and Specification for Tank Welding and their
appurtenances to be designed per Specification for Pressure
Vessel Design and Fabrication requirements. The tanks are
not to be stamped. The Quality Level of the tanks is CM
(commercial), safety class is RRC (risk reduction class),
and Seismic Criteria is SC-III. The associated pipes are to

Specifications listed under Material Requisition
be designed per ASME B31.3 and Specification for Piping
Material Classes. Supplementary requirements are

and Drawings listed above under References;
specified in the Engineering Specification for Pressure

American Petroleum Institute standard API 620,
Vessel Design and Fabrication. The above standards,

Tank design standards are appropriate
Design and Construction ofLarge, Welded,

codes, and specifications provide requirements for tank
and adequate for the tank's intended use. Low- Pressure Storage Tanks, lOth Edition;

analysis, positive material identification, lifting attachment

ASME B31.3 Code, Process Piping, 1996
design, equipment drop evaluation, fabrication tolerances,

e Edition, American Society of Mechanical
acceptable welding procedures for the tanks and

~ appurtenances, welder qualifications and testing records,'r;; Engineers.
lU NDE inspections and records, and lifting, packaging,
Q

shipping, handling and storage requirements. These are
adequate and acceptable design standards for the intended
use of the tanks. These tanks are vertical with a 72 in. ID
cylinder by 218 in. high, from bottom to top with a conical
bottom and an open top. The tanks are built with 1/2"
minimum thick plate and are supported on four legs which
in tum are supported from and anchored to the concrete
floor. Material for the tanks and appurtenances is 316L
stainless steel.

The HSH Decontamination Tanks, HSH-TK-00001/00002
are standard API 620 tanks. The Specification for

If a non-standard tank is to be used, the Specifications listed under Material Requisition
Maintenance Decontamination Equipment requires that
these tanks be delivered after design, fabrication,

design calculations demonstrate sound and Drawings listed above under References.
inspection, and testing. Supplemental design information is

engineering principles ofconstruction. provided by the reference documents listed in the Source of
Information column for utilizing sound engineering
principles of construction of the tanks.
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High Level Waste (HLW) Melter Cave Support Handling System (HSH)
Decontamination Tanks (HSH-TK-OOOO1l2)

COGEMA-IA-076, Rev. 0

Information Assessed Source of Information Assessment
The Specification for Maintenance Decontamination
Equipment identifies the tanks' operating pressure and
temperature ranges, the materials selected for the tanks, the
corrosion allowance, and the tank quality level and seismic
category which determine the requirements for seismic
design. The Specification for Maintenance

Specifications listed under Material Requisition Decontamination Equipment requires specific consideration
and Drawings listed above under References; of the operating pressures and temperatures and seismic

Tank has adequate strength, after
loads in the design process. API 620 states that when

= American Petroleum Institute standard API 620, corrosion is expected on any part of the tank including its
Cf) consideration of the corrosion allowance,'r;; Design and Construction of Large, Welded, appurtenances, additional metal thickness in excess of
~ to withstand the operating pressure,
~

operating temperature, and seismic loads.
Low-Pressure Storage Tanks, 10th Edition. design computations shall be provided and shall be at least

equal to the expected corrosion loss during the desired life
of the tank. API 620 also addresses seismic design and
analysis of the tanks. Detailed supplemental requirements
for seismic load determination are furnished in the
Specification for Seismic Category III/IV Equipment and
Tanks. These codes, standards, and specifications are
adequate and appropriate for the design of the HSH tanks to
withstand operating pressure and temperature loads and
seismic loads for the specified design life.
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High Level Waste (HLW) Melter Cave Support Handling System (HSH)
Decontamination Tanks (HSH-TK-OOOO1l2)

COGEMA-IA-076, Rev. 0

"

Information Assessed Source of Information Assessment
l- " .._..... -

Specifications listed under Material Requisition
The Engineering Specification for Pressure Vessel Design and

above under References;
Fabrication requires the use of AISC Manual of Steel

Tank foundation will maintain
AISC Manual of Steel Construction, 9th Edition,

Construction for the design of the tank supports. This code
the load ofa full tank.

American Institute of Steel Construction;
ensures an adequate design for the tank supports. Chapter 14 of

24590-WTP-DB-ENG-Ol-001, Rev. lB, Basis of
the Basis of Design document requires that the tank foundation

Design. design must be adequate to support the loads from the full tank.
--

c
.~... The Specification for Maintenance Decontamination Equipment= If in an area subject to flooding, Specifications listed under Material Requisition-e requires the supports and anchors to be designed to secure ac the tank is anchored. under References.:::

buoyant tank in case the tank is empty and fully submerged.0
~

The Basis of Design document requires that all structural
foundations for outdoor equipment extend a distance below

Tank system will withstand the 24590-WTP-DB-ENG-01-001, Rev. lB, Basis of grade that exceeds the 30" depth of the frost line. These tanks
effects of frost heave. Design. are located inside/interior of the building floor at grade-level,

therefore, the tank foundations are not subject to the frost heave
effects.
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High Level Waste (HLW) Melter Cave Support Handling System (HSH)
Decontamination Tanks (HSH-TK-OOOOl/2)

COGEMA-IA-076, Rev. 0
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iInformation Assessed I Source of Information Assessment

The Plant Item Material Selection Data Sheet addresses
the pH range and chemical composition of the waste to

Plant Item Material Selection Data Sheet,
select appropriate tank materials and specify the
corrosion allowance. Waste characteristics that are

24590-HLW-NlD-HSH-POOOI, Rev. 0,
hazardous, such as ignitability, reactivity, and toxicity are

HSH-TK-00001/00002 (HLW) Decontamination
Tank Melter Cave I and 2;

appropriately addressed in the Toxic Vapors and
Characteristics of the waste to be stored

24590-WTP-PER-PR-03-002, Rev. I, Toxic
Emissions document and Prevention of Hydrogen

or treated have been identified
Vapors and Emissions from WTP Tank Systems

Accumulation document. These two documents do not
(ignitable, reactive, toxic, specific

and Miscellaneous Treatment Unit Systems;
specifically list these HSH tanks to exhibit any hazardous

gravity, vapor pressure, flash point,
24590-WTP-PER-PR-03-001, Rev. I, Prevention

characteristics. The HSH tanks provide primary
storage temperature)

of Hydrogen Accumulation in WTP Tank
confinement of the waste during normal operations,

Systems and Miscellaneous Treatment Unit
abnormal operations, and during and after a Design Basis

'" Systems.
Earthquake. The tanks are expected to contain nitric acid

.::: up to 2M. Other chemicals may be used in the future,....
'" requiring further evaluation. The present evaluation has'i:
ell assumed that chlorides, including HCI, will not be added....
c:J
~ to the tanks...
~ Specifications listed under Material Requisition The Specification for Maintenance Decontamination.c

U under References; Equipment states that decontamination chemicals will be
ell.... Tank is designed to store or treat the injected along with neutralizing reagents. The Plant Item'"~
~ wastes with the characteristics defined Plant Item Material Selection Data Sheet, Material Selection Data Sheet demonstrates that the tanks

above and any treatment reagents. 24590-HLW-N lD-HSH-POOO I, Rev. 0, are to be designed to process the wastes discussed above.
HSH-TK-00001/00002 (HLW) Decontamination The fluids from the tanks are pumped to a radioactive
Tank Melter Cave I and 2. waste disposal system for further processing.

The decontamination entails the removal of unwanted

Specifications listed under Material Requisition
radioactive fixed and loose contaminants using various

under References; mechanical and chemical methods. The primary function
of these Decontamination Tanks is to decontaminate large

The waste types are compatible with
Plant Item Material Selection Data Sheet,

equipment using liquid spray or blasting methods. The
each other.

24590-HLW-NlD-HSH-POOOI, Rev. 0, Plant Item Material Selection Data Sheet or the

HSH-TK-00001/00002 (HLW) Decontamination
Specification for Maintenance Decontamination

Tank Melter Cave I and 2. Equipment did not describe or identify where any
incompatible liquids or chemicals are mixed in the
decontamination process.
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High Level Waste (HLW) Melter Cave Support Handling System (HSH)
Decontamination Tanks (HSH-TK-OOOO1l2)

COGEMA-IA-076, Rev. 0

Information Assessed Source of Information Assessment
The Plant Item Material Selection Data Sheet shows that
the HSH Decontamination Tanks, HSH-TK-0000l/OOO02
normally operate at atmospheric pressure, a nearly zero
pH value, and at a temperature of95°F. The

c Specification for Maintenance Decontamination0 Drawings and Specifications listed above under;:: Tank material and protective coatings Equipment specifies the tanks to be designed for au References;~

ensure the tank structure is adequately temperature of 240°F. Decontamination liquids are....
0
I. protected from the corrosive effects of considered to contain nitric acid up to 2M. The tanksI:l. Plant Item Material Selection Data Sheet,c the waste stream and external assembly drawings show the material as 316 L stainless0 24590-HLW-NlD-HSH-POOOl, Rev. 0,'r;; environments (expected to not leak or steel and corrosion allowance of0.125 in. The HSH0 HSH-TK-00001/00002 (HLW) DecontaminationI. fail for the design life of the system) tanks are located in the HLW rooms H-0310A and H-I.

Tank Melter Cave 1 and 2.0
0304A. These rooms are equipped with sumps to pumpU
out any accumulation of liquid in them. Therefore, the
rooms' environment should remain dry during normal
operations which will limit external corrosion of the tanks
over the facility design life.
The bases for the HFP tanks' material selection and the

Drawings listed above under References; minimum recommended corrosion allowance are
c ~ furnished in the Plant Item Material Selection Data Sheet.o U..... c

Corrosion allowance is adequate for the Plant Item Material Selection Data Sheet, The 316 L stainless steel material to be used and 0.125 in.'" t':le ~
I. 0 intended service life of the tank. 24590-HLW-NlD-HSH-P0001, Rev. 0, corrosion allowance required for the tanks are shown on
0= HSH-TK-OOOO 1/00002 (HLW) Decontamination the drawings for the tank assembly. Selection of materialU<

Tank Melter Cave 1 and 2. and corrosion allowance is adequate and appropriate for
the 40 year service life.

~

Pressure controls (vents and relief
The HSH Decontamination Tanks, HSH-TK-

I. ... valves) are adequately designed to= ~ 00001/00002 are designed to overflow through a 4"'" ..... ensure pressure relief if normal Drawings listed above under References.~~ diameter unrestricted line, as shown on the drawings,I.~ operating pressures in the tank areI:l. which will prevent their over pressurization.
exceeded.
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STRUCTURAL INTE:GRITYASSESSMENT
OF

THE HIGH LEVEL WASTE (HLW) CANIISTER DECONTAMINATION HANDLING
SYSTEM (HDH) ANCILLARY EQUIPMENT

• JobNo 24i90

Bechtel National Inc
SUPPLIER DOCUMENT STATUS

l.~ Work may proceed.
2. Revise and resubmit. Work mav proceed subject to resolution of indicated comments.
3. Revise and resubmit. Work may not proceed.
4. Review not required. Work rna) proceed.
Perrmssion to proceed does not conslllUle acceptance or approval of design details, calc ulanons,
analyses, test methods, or materials developed or selected by the supplier and does not relieve
supplier from full compliance with contractual obhgauons. IVI.

REVIEWED:
I E3 I I I I I t x-
I I I I I I 1M;t-:

0-321 Document Category_---.!!..IA
"t'

[From Supplement A to 0-321-E (E) or 0-321-V (V), as applicable, or "N/A" If SSRS ISused]

~ersedes BNI Document No. Rev ____

[ en apphcable] --+--4
Accepted by Yh. w,Pn~~ ture 5 ~~
Released bl: ----
[When app icable] Pnnt N<UTle SIgnature D"te

416GP&S7-03 -

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive resiponsibility and authority to regulate
source, special nuclear, and bypr4)duct materials at DOE-owned
nuclear facilities. Information centalned herein on radionuclides is
provided for process description purpcses only.
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IQRPE REVIEW
OF

THE HIGH LEVEL WASTE (HLW) CANIISTER DECONTAMINATION HANDLING
SYSTEM (HDH) ANCILLARY EQUIPMENT

"I, Tarlok Hundal have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the High
Level Waste (HLW) Canister Decontamination Handling System (HDH) Ancillary
Equipment as required by the Washington Administrative Code, Dangerous Waste
Regulations, Section WAC-173-303-640(3) (a) through (g) applicable components."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals lmrnedlately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design fully satisfies the
requirements of the WAC.

The attached review is seven (7) pages numbered one (1) through seven (7).

Signature

_5(13/05
Date
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This Integrity Assessment addresses ancillary equipment associated with the High Level Waste (HLW) Canister
Decontamination Handling System (HDH) vessels located in the south east comer of the HLW facility. The ancillary
equipment associated with these vessels is shown on P&ID drawings 24590-HLW-M6-HDH-POOOI, -POO02, and -P20001.
This includes the ancillary equipment associated with the following HDH vessels:

~

Scope of this Integrity
(I) One Canister Rinse Bogie Decon Vessel (HDH-VSL-OOOOI) located at Elevation (-) 16'-6" in Room H-B039B; a

Co
0 secondary containment structure.
Col Assessmentr.rJ (2) Two Canister Decon Vessels (HDH-VSL-00OO2/4) and one Waste Neutralization Vessel (HDH-VSL-00003), all located

at Elevation (-) 16'-0" in Room H-B035; a secondary containment structure.

Ancillary equipment located inside the HLW (HDH) system vessels is addressed separately in the Integrity Assessments for
these plant items.
Drawings:
24590-HLW-PI-POlT-POOOI, Rev. 6, HLW Vitrification Building General Arrangement (Permit) Plan at El.(-)21 '- 0";
24590-HLW-PI-POlT-P0002, Rev. 3, HLW Vitrification Building General Arrangement (Permit) Plan at El. 0'- 0";
24590-HLW-PI-POlT-POO09, Rev. 6, HLW Vitrification Building General Arrangement (Permit) Sections D-D, E-E & F-F;

I
24590-HLW-PI-POlT-POOlO, Rev. 6, HLW Vitrification Building General Arrangement (Permit) Section G-G & H-H;

I24590-HLW-M6-HDH-POOOI, Rev. I, P&ID -HLW Canister Decontamination Handling System;
24590-HLW-M6-HDH-P0002, Rev. l , P&ID - HLW Canister Decontamination Handling System;
24590-HLW-M6-HDH-P20001, Rev. I, P&ID - HLW Canister Decontamination Handling System;
24590-HLW-M5-VI7T-POOO6, Rev. 2, P&ID -Process Flow Diagram HLW Canister Decon (System HDH).

<II 24590-QL-POA-MQTS-00002-01-86, Rev. OOOC, Decontamination Vessel Pump Assembly (HDH-PMP-OOOOI);
~
Col 24590-HLW-P3-HDH-WSOOOlOOOI, Rev. 0, HLW Vitrification Isometric (Line No. HDH-WS-OOOlO-T1IA-I);= Drawings and System~ 24590-HLW-P3-HDH-ZTOOOO8001, Rev. 0, HLW Vitrification Isometric (Line No. HDH-ZT-00008-SIIP-I);a.

Description~ 24590-HLW-P3-HDH-PA00003001, Rev. I, HLW Vitrification Isometric (Line No. HDH-PA-00003-T1IA-3);~=: 24590-HLW-P3-HDH-DBOOOO7001, Rev. A, HLW Vitrification Isometric (Line No. HDH-DB-00007-T1IA-I);
24590-HLW-P3-HDH-PA00007001, Rev. A, HLW Vitrification Isometric (Line No. HDH-PA-00007-SIIF-2);
24590-HLW-HDH-HOO013, Rev. 0, Pipe Support Drawing;
24590-HLW-HDH-HOOOI5, Rev. 0, Pipe Support Drawing;
24590-HLW-HDH-H30050, Rev. 0, Pipe Support Drawing;
24590-HLW-HDH-H20004, Rev. 0, Pipe Support Drawing;
24590-HLW-HDH-H30003, Rev. 0, Pipe Support Drawing.

System Description:
24590-HLW-3YD-HDH-00002, Rev. 2, Svstem Description for HLW Svstem Canister Decontamination Handling.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of

Summary of Assessment
Information" were reviewed and found to furnish adequate design controls and requirements to ensure that the design fully
satisfies the requirements of Washington Administrative Code, WAC-I 73-303-640, Dangerous Waste Regulations for Tank
Systems.

5/13/05 Page lof7
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Information Assessed Source of Information Assessment

Drawings and System Description listed above under The Pipe Stress Design Criteria identifies ASME B31.3 as the
References; design code for piping systems of the WTP. The Process

Ancillary equipment design System Description document states that the HDH system does
standards are appropriate 24590-WTP-DC-PS-OI-00l, Rev. 4, Pipe Stress not have any important to safety function. Drawings show that
and adequate for the Design Criteria including "Pipe Stress Criteria" and the ancillary equipment is ofcommercial quality grade and is
equipment's intended use. "Span Method Criteria;" Seismic Category SC-III. The Pipe Stress Design Criteria

ASME B31.3 Code, Process Piping, 1996 Edition, document provides a detailed discussion of seismic categories.
American Society ofMechanical Engineers. The codes and standards used are acceptable and adequate for

the design of the ancillary piping for the intended service.

= Drawings listed above under References; The ancillary equipment are designed and built to the designt:llI
.~ standards and codes. The Pipe Stress Design Criteria specifiesu
~ 24590-WTP-DC-PS-Ot-OOt, Rev. 4, Pipe Design that piping is to be designed in accordance with ASME B31.3

If the ancillary equipment
Criteria including "Pipe Stress Criteria" and "Span ICode. The review ofthe sample isometric drawings listed in

to be used is not built to a
Method Criteria"; References and of the design process and controls described in

design standard, the design
ASME B31.3 Code, Process Piping, 1996 Edition, Isometric Drawings and Associated Calculations document

calculations demonstrate
American Society ofMechanical Engineers; provides adequate assurance that HDH ancillary equipment are

sound engineering
24590-WTP-3DP-G04T-00906, Rev. 2, Isometric properly designed, installed, and verified to meet the

principles ofconstruction.
Drawings and Associated Calculations. requirements of the applicable design criteria established for the

project. The documentation reviewed demonstrates that sound
design engineering principles are used for the design and
construction.
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Information Assessed Source of Information Assessment

Ancillary equipment has
The Pipe Stress Design Criteria requires the use of the ASME

adequate strength at the
24590-WTP-DC-PS-Ol-00l, Rev. 4, Pipe Stress B31.3 Code for process piping design. ASME B31.3 requires

end of its design life to
Design Criteria including "Pipe Stress Criteria" and explicit consideration ofoperating pressure, operating

withstand the operating
"Span Method Criteria;" temperature, thermal expansion/contraction, settlement,
ASME Boiler and Pressure Vessel Code, Section III, vibration, and corrosion allowance in the design ofpiping.

pressure, operating
Division 1, Rules for Construction ofNuclear Power ASME Section III, Subsection NC and Appendix F, and thec temperature, thermal

CIl Plant Components, American Society ofMechanical Uniform Building Code (UBC) are used to supplement the.r;; expansion, and seismiccu Engineers, 1995; requirements of ASME B31.3 for seismic design of SeismicQ loads. Equipment is
ASME B31.3 Code, Process Piping, 1996 Edition, Category (SC-III/IV) ancillary equipment. Details of the

protected against physical
damage and excessive

American Society ofMechanical Engineers; seismic design methods are discussed in the Pipe Stress Design

stress due to settlement,
Uniform Building Code (UBC), 1997; Criteria document. These are appropriate and adequate codes

vibration, expansion, or
24590-WTP-PER-M-02-002, Rev. 1, Materials for and standards to assure that the ancillary equipment has

contraction.
Ancillary Equipment. adequate strength at the end of its design life to withstand all

anticipated loads.

5/13/05 Page 3 of7
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Information Assessed Source of Information Assessment
Drawings listed above under References; The Pipe Support Design Criteria document considers all

loadings identified in ASME B31.3 and utilizes ASME BPV
24590-WTP-DC-PS-OI-002, Rev. 3, Pipe Support Code, Section III, Division 1, Subsection NF and Appendix F
Design Criteria; and UBC, to supplement the requirements of ASME B31.3 for
ASME B31.3 Code, Process Piping, 1996 Edition, seismic design of Seismic Category (SC-IIIIIV) pipe supports.
American Society ofMechanical Engineers; Bounding load cases are passed to the pipe support designers
ASME Boiler and Pressure Vessel Code, Section III, from the results of the ancillary equipment piping stress
Division 1, Rules for Construction ofNuclear Power analyses. Details of the seismic design methodology are
Plant Components, American Society ofMechanical discussed in the Pipe Support Design Criteria document.
Engineers, 1995; Examples of typical ancillary equipment supports are shown in
Uniform Building Code (UBC), 1997; the Ancillary Equipment Pipe Support Design document.

Ancillary equipment 24590-WTP-PER-PS-02-001, Rev. 4, Ancillary Analysis is by manual calculation or approved computer
supports are adequately Equipment Pipe Support Design; programs that have been verified and validated. These are
designed. 24590-WTP-PL-PS-Ol-00l, Rev 1, Verification and appropriate codes and standards for design ofancillary

I ~
IValidation Test Plan for Bechtel's ME150 Pipe equipment supports for the HDH system. Ancillary equipment... Support Family ofPrograms (PCFAPPS). supports are to be designed to allow a minimum of heat to be=Q.. 24590-QL-POA-MQTS-00OO2-02-l0, Rev. OOB, transferred to the building structures. The temperature of thec.= Stress Analysis ofDecontamination Pump Support building structures is not to exceed 150°F for concrete and

00
Frame; 200°F for steel. The review of the sample isometric drawings,
24590-WTP-3DP-G04T-00906, Rev. 2, Isometric support calculations, and drawings and that of the design
Drawings and Associated Calculations. process and controls described in Isometric Drawings and

Associated Calculations document provides sufficient assurance
that HDH ancillary equipment supports are adequately designed,
installed, and verified to meet the requirements of the applicable
design criteria established for the project,
The HDH ancillary equipment system considered in this
assessment is located inside the process cells at Elevation (-)

Drawings listed above under References; 16'-0", in the HLW facility. The Structural Design Criteria
The system will withstand requires that all structural foundations shall extend into the
the effects of frost heave. 24590-WTP-DC-ST-Ol-001, Rev. 6, Structural surrounding soil below the frost line to preclude frost heave.

Design Criteria. The HLW facility structural foundations are well below the
grade elevation, therefore, the HDH system is not subjected to
any frost heave effects.
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Information Assessed Source of Information Assessment
24590-WTP-DC-PS-OI-00l, Rev. 4, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and

The Pipe Stress Design Criteria specifies the ASME B31.3

'"
"Span Method Criteria;"

c:: ASME B31.3 Code, Process Piping, 1996 Edition,
Process Piping design code for the piping systems. Welding is

.S- Seams and connections are
to be performed in accordance with the requirements ofASME

u American Society ofMechanical Engineers;
~

c:: adequately designed. ASME BI6.5, Piping Flanges and Flanged Fittings,
B31.3 and the ASME B&PV Code, Section IX. ASME B16.5

c::
0

is specified for flange designs. These are appropriate codes and
U

American Society ofMechanical Engineers;
ASME Boiler and Pressure Vessel Code Section IX

standards for design and fabrication ofthe HDH System

Welding and Brazing Qualifications, American '
ancillary equipment.

Society ofMechanical Engineers.
The HDH System Description states that the Canister Rinse
Bogie Decon Vessel (HDH-VSL-00001), Canister
Decontamination Vessels (HDH-VSL-00002/4), and Waste

I Irl."~"~~a";~~~~~" ~l.a ..,"~~O
Neutralization Vessel (HDH-VSL-00003) have no important to

System Description listed above under References'
safety functions. The primary function of the HDH ancillary

I, equipment is containment of the radioactive decontamination
'-'uc.Ll.U."' ..."'I..J.03LI.......03 v.&. .........., Y"U.03I.......

to be stored or treated have 24590-WTP-PER-PR-03-001, Rev. 1, Prevention of
fluids. The Prevention ofHydrogen Accumulation in WTP

'" been identified (ignitable, Hydrogen Accumulation in WTP Tank Systems and
Tank Systems and Miscellaneous Treatment Unit Systems

.~- reactive, toxic, specific Miscellaneous Treatment Unit Systems;
document indicates that flammable or explosive concentrations

'"'C gravity, vapor pressure, 24590-WTP-PER-PR-03-002, Rev. 2, Toxic Vapors
ofhydrogen are not expected in the HLW facility systems

~-u flash point, temperature) and Emissions from WTP Tank Systems and
ancillary equipment. Similarly, the Toxic Vapors and

(\I
J", Emissions from WTP Tank Systems and Miscellaneous
(\I Miscellaneous Treatment Unit Systems.

.c:: Treatment Unit Systems document provides a summary of the
U
~

HLW facility ancillary equipment design features that provide-'"(\I for confinement and treatment ofchronically toxic vapors and

~ emissions during normal operations, abnormal operations, and
during and after a Design Basis seismic event.

Ancillary equipment is
The Materials for Ancillary Equipment document specifies that

designed to handle the System Description listed above under References;
ancillary equipment materials that contact the waste are to be

wastes with the
equal to or better than those of the upstream source vessels. The

characteristics defined 24590-WTP-PER-M-02-002, Rev. 1, Materials for
System Description states that compatible reagents (Nitric Acid

above and any treatment Ancillary Equipment.
from tank NAR-TK-00001, Ceric Nitrate from tank HDH-TK-

reagents.
00002, and Hydrogen Peroxide from tank HDH-TK-00003) are
added to the HDH vessels during normal ooerations.
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Information Assessed Source of Information Assessment

The pH range ofthe waste,
waste temperature and the

The Basis ofDesign document identifies a service design life of
corrosion behavior of the
structural materials are

40 years for the ancillary equipment. Detailed materials

adequately addressed.
selection (corrosion) evaluations are conducted for each vessel
in the HLW facility during process design to assure a 40 year

Ancillary equipment
24590-WTP-DB-ENG-Ol-OOl, Rev. lC, Basis of service life. The Materials for Ancillary Equipment document

» material and protective
Design; requires that the material selection and corrosion/erosion:= coatings ensure the

;§ 24590-WTP-PER-M-02-002, Rev. 1, Materials for allowances for ancillary equipment in contact with the waste... ancillary equipment
Ancillary Equipment; will be equal to or better than the material and corrosion~

structure is adequatelyc.
e 24590-WTP-3PS-NNOO-TOOOl, Rev. 0, Engineering allowance of the waste source vessel. The Thermal Insulation
0 protected from the

Specification for Hot and Anti-Sweat Thermal specification requires that all insulating materials used on theU corrosive effects of the
waste stream and external

Insulation. outside of ancillary equipment be pre-approved for use on

environments. The
austenitic stainless steel in accordance with applicable ASTM

I
Iprotection is sufficient to I

standards and tests to preclude external corrosion ofancillary
equipment. Therefore, the ancillary equipment will provide the

ensure the equipment will
AvnAt""t,:.A A,:Io,,"nn clPT1.r;t""p liFp

not leak or fail for the -~y--'-~ ~-~'o" ~_•••_- •.• _.

design life of the system.
ASME B31.3 is the design code for the WTP piping.

System Description listed above under References; Consideration ofcorrosion, including corrosion allowance, is a
~ mandatory requirement of ASME B31.3. A required service life
CJ ASME B31.3 Code, Process Piping, 1996 Edition, of40 years is identified in the Basis of Design for ancillary=~
~ Corrosion allowance is

American Society ofMechanical Engineers; equipment. Detailed materials selection (corrosion) evaluations
.s 24590-WTP-PER-M-02-002, Rev. 1, Materials for are conducted for each vessel in the HLW facility during
;( adequate for the intended

Ancillary Equipment; process design to assure a 40 year service life. The Materials= service life of the ancillary0 24590-WTP-PER-PL-02-001, Rev. 5, Piping for Ancillary Equipment document requires that downstream.;;; equipment.0 Material Class Description. ancillary equipment is to be constructed ofequal or better......
24590-WTP-DB-ENG-Ol-OOl, Rev. IC, Basis of materials, and with the same corrosion allowance as the source0

U Design; vessel. Corrosion/Erosion allowances are listed for the ancillary
equipment (each piping class and associated valves, fittings,
etc.) in the Piping Material Class Description document.
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Information Assessed Source of Information Discussion
The Pipe Stress Design Criteria document specifies ASME

Pressure controls (vents
24590-WTP-DC-PS-OI-001, Rev. 4, Pipe Stress B31.3 as the design code for the WTP piping, ASME B31.3and reliefvalves) are
Design Criteria including "Pipe Stress Criteria" and requires provision be made to safely contain or relieve any

adequately designed to
"Span Method Criteria;" pressure to which the piping may be subjected. ASME B31.3

ensure pressure relief if
ASME B31.3 Code, Process Piping, 1996 Edition, piping not protected by a pressure relieving device, or ~t cannormal operating pressures
American Society ofMechanical Engineers. be isolated from a pressure reliving device must be designed for

in the vessels are exceeded.
at least the highest pressure that can be devel~ed,

.c
The expected flow paths for the ancillary equipment are- Drawings listed above under References;CIl

identified on the P&ID drawings. The Pipe Stress Designc
~

Criteria specifies the ASME B31.3 code for piping design. This
...- 24590-WTP-DC-PS-OI-OOI, Rev. 4, Pipe StressrI)

code requires piping to be designed to the highest pressure thatMaximum flows and any Design Criteria including "Pipe Stress Criteria" and
can be developed in a piping system assuring that maximumunusual operating stresses "Span Method Criteria;"
operating stresses remain within code allowa~les. Piping .Iare identified IASME B31.3 Code, Process ~iping, 1.996Edition, material classes are shown on the P&ID drawings, embedded m

American Society ofMechamcal Engineers;
the item numbers for each ancillary equipment component. The24590-VvTPfP-PER-PL-02-001, Rev. 5, Piping
Piping Material Class Description document lists the bounding

Material Class Description.
pressure and temperature limits for each pipinAmaterial class.

Ancillary equipment is
designed with secondary- containment that is

The ancillary equipment considered in this assessment is located
c
~

constructed ofmaterials
in Rooms H-B039B and H-B035, within the HLW building.

S
c

compatible with the waste
These HLW rooms or cells are secondary containment concrete'il- and of sufficient strength to
structures provided with stainless steel liner plates and sumps

c
0

prevent failure (pressure Drawings listed above under References.
(HDH-SUMP-OOOO1l3), as shown on the general arrangement

U
t' gradients, waste, climatic

drawings, which are outside the scope of this integrityC!I
conditions, daily

assessment. The assessment of the secondary containment
"Cl
c

operations), provided with
structures is conducted in a separate document.

0
u
~ a leak-detection system,rI)

and designed to drain and
remove liquids.
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IQRPE REVIEW -
HIGH LEVEL WASTE (HLW) FACILITY ELEVATION (-) 21'-0" HLW MELTER
OFFGAS TREATMENT PROCESS (HOP) SYSTEM ANCILLARY EQUIPMENT

FOR MISCELLANEOUS TREATMENT UNITS AND VESSELS

"I, John T. Baxter, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
High Level Waste (HLW) Facility Elevation (-) 21'-0" HLW Melter Offgas
Treatment Process (HOP) System Ancillary Equipment for Miscellaneous
Treatment Units and Vessels as required by the Dangerous Waste Regulations,
namely, WAC 173-303-640(3) applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is ten (10) sheets numbered one (1) through ten (10).
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STRUCTURAL INTEGRITY ASSESSMENT OF THE
HIGH LEVEL WASTE (HLW) FACILITY ELEVATION

(-) 21'-0" HLW MELTER OFFGAS TREATMENT
PROCESS (HOP) SYSTEM ANCILLARY

EQUIPMENT FOR MISCELLANEOUS TREATMENT
UNITS AND VESSELS

COGEMA-IA-028
REV. 1

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



High Level Waste (HLW) Facility Elevation (-) 21'-0" HLW Melter Offgas Treatment
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This integrity assessment includes:
a. Ancillary equipment associated with the HLW Melter Offgas System Melter I Primary Offgas Scrubber
(Q) Condensate Vessel as shown on drawing No . 24590 -HLW -M6-HOP-P0006, Rev. I;
b. Ancillary equipment associated with the HLW Melter Offgas System Meller 2 Primary Offgas Scrubber (Q)
Condensate Vessel as shown on drawing No. 24590-HLW-M6-HOP-P20006, Rev. 0 ;
c. Ancillary equipment associated with the HLW Meller I Offgas Fluid ic Air Rack HOP-RK-Q0025 (Q)
shown on drawing 24590-HLW-M6-HOP-P0004, Rev. I;

Qj

Scope of this Integrity
d. Ancillary equipment associated with the HLW Melter 2 Offgas Fluidic Air Rack HOP-RK-Q0048 (Q)

'" shown on drawing 24590-HLW-M6-HOP -P20004, Rev. 0;0>

" Assessment
'" e. Ancillary equipment associated with the HLW Offga s Booster Fans (HOP-FAN-OOOO INBIC shown on

drawing 24590-HLW-M6-HOP-P0003, Rev. 0;
f. Ancillary equipment associated with the Silver Mordenite Column (HOP-ABS-00002) shown on drawing
24590-HLW-M6-HOP-P0008, Rev. 0;
g. Ancillary equipment associated with the HLW Offgas Booster Fans (HOP-FAN-Q0009NBIC shown on
drawing 24590-HLW-M6-HOP-P20003, Rev. 0;
h. Ancillary equipment associated with the Silver Mordenite Column (HOP-ABS-00003) shown on drawing
24590-HLW-M6-HOP-P20008, Rev. 0

Page I of 10 04/02/2004
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24590-HLW-M5-VI7T-P0003, Rev. 0, Process Flow Diagram HLW Vit Primary Offgas Treatment (System
HOP);
24590-HLW-M5-VI7T-P20003, Rev. 0, Process Flow Diagram HLW Vit Meller 2 Primary Offgas Treatment
(System HOP);
24590-HLW-M6-HOP-P0006, Rev. I, P&ID - HLW Melter Offgas System Meller 1 Primary Offgas Scrubber
(Q) Condensate Vessel;
24590-HLW-M6-HOP-P20006, Rev. 0, P&ID - HLW Melter Offgas System Melter 2 Primary Offgas
Scrubber (Q) Condensate Vessel;
24590-HLW-M6-HOP-P0004, Rev. I , P&ID - HLW Melter I Offgas Fluidic Air Rack HOP-RK-00025 (Q);
24590-HLW-M6-HOP-P20004, Rev. 0, P&ID - HLW Melter 2 Offgas Fluidic Air Rack HOP-RK-00048;
24590-HLW-M6-HOP-P0003, Rev. 0, P&ID-HLW Melter Offgas System Melter 1 Secondary Offgas
Treatment Sheet I of 2;

'" 24590-HLW-M6-HOP-P0008, Rev. 0, P&ID-HLW Meller Offgas System Melter 1 Secondary Offgas
"... Treatment Sheet 2 of 2; -c Drawin gs and System" 24590-HLW-M6-HOP-P20003, Rev. 0, P&ID-HLW Meller Offgas System Meller 2 Secondary Offgas...

Description~ Treatment Sheet I of 2;"l:l: 24590-HLW-M6-HOP-P20008, Rev. 0, P&ID-HLW Meller Offgas System Melter 2 Secondary Offgas
Treatment Sheet 2 of 2;
24590-HLW-3YD-HOP-00001 , Rev. 0, Systems Description for HLW Meller Offgas Treatment Process and
Process Vessel Vent Extraction (HOP and PVV Systems);
System Description Change Notice (SDCN), SDCN NO. 24590-HLW-3YN-HOP-0000I for System
Description Number 24590-HLW-3YD-HOP-OOOOI, Rev. 0, Systems Description for HLW Melter Offgas
Treatment Process and Process Vessel Vent Extraction (HOP and PVV Systems);
SDCN NO. 24590-HLW-3YN-HOP-00002 for System Description Number 24590-HLW-3YD-HOP-0000I,
Rev. 0;
SDCN NO. 24590-HLW-3YN-HOP-00003 for System Description Number 24590-HLW-3YD-HOP-0000 I,
Rev. 0;
SDCN NO. 24590-HLW-3YN-HOP-00004 for System Description Number 24590-HLW-3YD-HOP-0000 I,
Rev. 0

Summary of Assessment
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to assure the
design intent fully satisfies the WAC requirements.
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The Pipe Stress Design Criteria document identifies ASME
B31.3 as the design code for piping systems of the WTP.

Drawings listed above under References; Seismic Categories and Qual ity Levels vary among the

24590-WTP-DC-PS-OI-001, Rev 2, Pipe Stress
ancillary equipment components. For example, the Pulse

Design Criteria including "Pipe Stress Criteria"
Jet Vent line shown on P&JD drawing no. 24590-HLW-

Ancillary equipment and "Span Method Criteria"; M6-HOP-P0004 is Seismic Category (SC- l ) and Quality

design standards are ASME B31.3 Code, Process Piping, 1996
Level (QL-l ) to ensure continued function during normal

appropriate and adequate Edition, American Society of Mechanical
operations, abnormal operations, and during and after a

for the equipment's Engineers;
Design Basis Earthquake. Much of the ancillary equipment

intended use. 24590-WTP-PSAR-ESH-OI -002-o4, Rev. la,
is Seismic Category (SC-IJI) and Quality Level (QL-2) as

= noted for example on P&ID drawing no. 24590-HLW-M6-.. Preliminary Safety Analysis Report (PSAR) to.;; HOP-P0006. The Seismic Categories are explained in.. Support Construction Authorization; HLW
Q

Facility Specific Informat ion
detail in the Pipe Stress Design Criteria document. Quality
Levels are discussed in the PSAR. These codes and
standards are acceptable and adequate for the design of the
ancillary equipment for the intended service .

If the ancillary equipment
to be used is not built to a
design standard, the 24590-WTP-DC-PS-oI -001, Rev 2, Pipe Stress The ancillary equipment is built to design standards. The
design calculations Design Criteria including "Pipe Stress Criteria" Pipe Stress Design Criteria document specifies that piping
demonstrate sound and "Span Method Criteria" is to be designed in accordance with ASME B31.3.
engineering principles of
construction.
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The Pipe Stress Design Criteria document requires the use
of the ASME B31,3 Code for piping design. ASME B31.3
requires explicit consideration ofmany loadings including
operating pressure, operating temperature, thermal

Ancillary equipment has
expansion/contraction, settlement, vibration, and corrosion

24590-WTP-DC-PS-O1-00I, Rev 2, Pipe Stress allowance in the design of piping. Elements of the ASME
adequate strength at the Design Criteria including "Pipe Stress Criteria" B&PV Code, Section III, Division I, Subsection NC,
end of its design life to and "Span Method Criteria"; Appendix N and Appendix F are used to supplement the
withstand the operating

Uniform Building Code (VBC), 1997 Edition , requirements of ASME B31.3 for seismic design of SC-
pressure, operating

International Conference of Building Officials; IISC-II piping, Similarly, ASME B&PV Code, Section III,
e temperature, thermal.. ASME Boiler and Pressure Vessel Code, Section Division I, Subsection NC and Appendix F, and the

' ;j expansion, and seismic.. III, Rules for Construction of Nuclear Facility Uniform Building Code (UBC) are used to supplement the
Q loads. Equipment is

Components, Division I, Subsection NC, requirements of ASME B31.3 for seismic design of SC-
protected against physical

Appendix N and Append ix F, 1995; - IIIISC-IV piping . Details of the seismic design methods
damage and excessive

24590-WTP-VV-PS-ol -00I, Rev. 2, Verification are discussed in the Pipe Stress Design Criteria document.
stress due to settlement, and Validation Report for MEIOI, Linear Elastic Design is by hand calculations and computer codes that
vibration, expansion , or

Analysis of Piping, Version N8 have been tested and approved as discussed in the
contraction, Verification and Validation Report for MElOl , Linear

Elastic Analysis of Piping, Version N8. These are adequate
and appropriate codes and standards to ensure that the
ancillary equipment will have adequate strength at end of
desizn life to withstand all anticioated loadinzs.
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The Pipe Support Design Criteria considers all load types
identified in ASME B31.3 and utilizes ASME Section III,
Division I, Subsection NF and Appendix F to supplement
the requirements of ASME B31.3 for seismic design of SC-

Drawings - see references above; 1/11 and SC-III/1V pipe supports . Bounding load cases are
24590-WTP-DC-PS-o 1-002, Rev 2, Pipe Support passed to the pipe support designers from the results of the
Design Criteria; ancillary equipment piping stress analyses. Details of the
24590-WTP-PER-PS-02-001 , Rev. 4, Ancillary seismic design methodology are discussed in the Pipe
Equipment Pipe Support Design ; Support Design Criteria document. Analysis is by manual

., ASME B31.3 Code, Process Piping, 1996 calculation and computer programs that have been tested
t: Ancillary equipment Edition, American Society of Mechanical and approved as discussed in the Verification and
e
e, supports are adequately Engineers; Validation Test Plan for Bechtel's ME150 Pipe Supportr::.= des igned. ASME Boiler and Pressure Vessel Code, Section Family of Programs (PCFAPPS). The Ancillary
'" III, Rules for Construction of Nuclear Facility Equipment Pipe Support Design document shows examples

Components, Division I, Subsection NF and of typica l equipment supports. These are appropriate codes
Appendix F, 1995; and standards for design of the HOP system ancillary
24590-WTP-PL-PS-O1-00I, Rev I, Verification equipment supports. Ancillary equipment supports are to
and Validation Test Plan for Bechtel's MEI50 be designed to allow a minimum of heat to be transferred to
Pipe Support Family of Programs (PCFAPPS) the building structures (building structures not to exceed

150 deg F for concrete and 200 deg F for steel).
Design standards for vessel internal equipment supports are
discussed in the integrity assessment for the HOP system
vessels.

24590-WTP-DB-ENG-ol -00I , Rev lA, Basis of
The Basis of Design states that in-cell piping that is non-

Design ;
maintainable will be fully welded. The Pipe Stress Design

., 24590-WTP-DC-PS-oI-oOI , Rev. 2, Pipe Stress
Criteria document specifies the ASME B31.3 Process

c Piping design code for the piping systems . Welding is to.5! Design Criteria including "Pipe Stress Criteria"- Seams and connections beperformed in accordance with the requirements of'" and "Span Method Criteria";..
are adequately designed. ASME B31.3 and the ASME B&PV Code, Section IX.c

c ASME Boiler and Pressure Vessel Code, Sectionc Flange connections are to bedesigned in accordance with
U IX, Welding and Brazing Qualifications;

ANSI BI6.5. These are appropriate codes and standards
ASMEIANSI B16.5, 1988 Edition , Piping

for design and fabrication of the HOP system ancillary
Flanges and Flanged Fittings

equipment.
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The ancillary equipment associated with the HOP system
considered in this assessment is located in below grade

'" System Descript ion and SDCNs listed above
process cells inside the HLW Facility. The Structural

t: Design Criteria requires that all structural foundations shall
0 The system will withstand under References;c:. extend into the surrounding soil below the frost line toc:. the effects of frost heave. 24590-WTP-DC-ST'() I.()O I , Rev. 2, Structural= preclude frost heave. The frost line is 30 in. below grade.
til Design Criteria

The HLW building foundations are not subject to frost
heave; therefore, the ancillary equipment located inside the
building is not subiect to frost heave .
The PSAR provides a summary of potential hazardous
conditions associated with each HLW vessel and the
associated ancillary equipment. Design provisions for
control of these hazards are listed in the PSAR and the

--- individual System Descriptions. The HOP System

'" Description identifies the only safety function for ancillary
'"- Characteristics of the equipment as providing primary confinement of the wastes
·e waste to be stored or

24590-WTP-PSAR-ESH.()I.()02-04 , Rev. la,
during normal operations , upset conditions and durin g and.. Preliminary Safety Analysis Report (PSAR) to- treated have been after a SC-lll Design Basis Seismic Event. Ancill ary'"E identified (ignitable,

Support Construction Authorization; HLW
equipment associated with the Submerged Bed Scrubber" Facility Specific Information;-= reactive, toxic, specific (SBS) Condensa te Receiver Vessels (HOP-VSL.()0903 andU System Description and SDCNs listed above.. gravity , vapor pressure, HOP-VSL-0090 4) handles an acidic cond ensate. Th is- under References'" flash poin t, temperature) condensate is collec ted from the offga s system Submerged"~ Bed Scrubbers, Wet Electrostatic Prec ipitators and High
Efficiency Mist Eliminators as shown on the Process Flow
Diagrams. The primary function of the ancillary equipment
associated with the HOP System is to provide a primary
pressure boundary to protect facility workers from the
hazardous material s in the melter offgas streams.
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The System Description indicates that the HOP system SBS
Condensate Receiver Vessels collect acidic condensate
from the offgas system Submerged Bed Scrubbers, Wet

., Electrostatic Precipitators and High Efficiency Mist
.!! Eliminators as shown on the Process Flow Diagrams .-., Ancillary equipment is 24590-WTP-PER-M-02-002, Rev 1, Materials Additional reagents are not added to this system during.;:.. designed to handle the for Ancillary Equipment; normal operations. The Materials for Ancillary Equipment-.-E wastes with the System Description and SDCNs listed above document requires that the material selection and

" characteristics defined under References; corrosion/erosion allowances for ancillary equipment in.c
U above and any treatment 24590-WTP-PER-PL-02-o01 , Rev. 5, Piping contact with the waste will be equal to or better than the..- reagents. Material Class Description material and corrosion allowance of the waste source.,
"~ vessels except as noted therein. The Piping Material Class

Description lists 316L stainless steel as the material
selection for the melter offgas system ancillary equipment.
Reagents are not normally added to the melter offgas
svstem ancillarv eouinment during normal operations.
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The Basis of Design identifies a service design life of40
The pH range of the years for the ancillary equipment. All non-ma intainable
waste, waste temperature items will be designed to last the life of the facility.
and the corrosion Detail ed material selection (corrosion) analyses are
beha vior of the structural conducted for each vessel and major components in the
material s are adequately

System Description and SDCNs listed above
melter offgas systems in the HLW facility during process

addressed. Ancillary under References; design . The Materials for Ancillary Equipment document

~
equipment material and

24590.WTP·DB-ENG.01-00I , Rev lA, Basis of
requires that the material selection and corrosion/erosion

protective coatings ensure allowances for ancillary equipment in contact with the
~ the ancillary equipment

Design;
waste will be equal to or better than the material and- 24590·WTP·PER·M-02-Q02, Rev I , Materials..

structure is adequately corrosion allowance of the waste source vessels and melterc.
for Ancillary Equipment;E protected from the offgas system components except as noted therein . Thee 24590-WTP-3PS-NNOO-TOOOI , Rev 0,U corrosive effects of the Therrnallnsulation specification requires that all insulating

waste stream and external
Engineering Specification for Hot and Anti -

materials used on the outside of ancillary equipment be pre-
environments. The

Sweat Therrnallnsulation
approved for use on austenitic stainless steel in accordance

protection is sufficient to with applic able ASTM procedures and tests to preclude
ensure the equipment will external corrosion of ancillary equipment. Corros ion
not leak or fail for the allowances are considered for all ancillary equipment,
design life ofthe system. therefore , the ancillary equipment will provide the expected

des ign service life.
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The Pipe Stress Design Criteria document requires use of
the ASME B31.3 Code for ancillary equipment design.
Consideration ofcorrosion, including corrosion allowance,
is a mandatory requirement ofASME B31.3. A required

Drawings listed above under References;
service design life of 40 years is identified in the Basis of

'" 24590-WTP-DC-PS-Ol-00I , Rev. 2, Pipe Stress
Design for ancillary equipment located in inaccessible

'" process cells. Detailed material selection (corrosion)c
Design Criteria including "Pipe Stress Criteria"eo:

~ Corrosion allowance is and "Span Method Criteria" ; analyses are conducted for each vessel and major
.:= components in the melter offgas systems in the HLW:;;: adequate for the intended 24590-WTP-DB-ENG-OI-00I , Rev lA, Basis of
c service life of the Design;

Facility during process design. The Materials for Ancillary
0 Equipment document requires that downstream ancillary' ;;j ancillary equipment. 24590-WTP-PER-M-02-o02, Rev I, Materials
E for Ancillary Equipment ;

equipment is to be constructed of equal or better materials..
than the source vessel, and with the same corrosion0

U 24590-WTP-PER-PL-02-o01, Rev. 5, Piping
allowance as the source vessel except as noted therein.

Material Class Description
Bounding corrosion allowances are listed for each piping
material class in the Piping Material Class Description
document. The corrosion/erosion allowance for the 316L
stainless steel melter offgas system ancillary equipment is
0.040 in.
The Pipe Stress Design Criteria document specifies use of

Pressure controls (vents
ASME B31.3 as the design code for the WTP piping.

and relief valves) are
Drawings listed above under References; ASME B31.3 requires provision be made to safely contain

.c 24590-WTP-DC-PS-Ol-001, Rev. 2, Pipe Stress or relieve any pressure to which the piping may be
~ adequately designed toco Design Criteria including "Pipe Stress Criteria" subjected. ASME B31.3 piping not protected by a pressurec ensure pressure relief if'" and "Span Method Criteria"; relieving device, or that can be isolated from a pressure..
~ norma l operating
'" 24590-WTP-PER-PL-02-001 , Rev. 5, Piping reliving device must be designed for at least the highest

pressures in the vessels
Material Class Description pressure that can be developed. Bounding pressure and

are exceeded.
temperature limits are listed for each of the piping material
classes in the Pinine Material Class Descriotion document.
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The expected flow paths for the ancillary equipment are

Drawings listed above under References;
identified on the P&ID drawings. The Pipe Stress Design

24590-WTP-DC-PS-Ol-QOI , Rev 2, Pipe Stress
Criteria document spec ifies the ASME B31.3 code for

Maximum flows and any piping design. Th is code requires piping to be designed to
unu sual operating stresses

Design Criteria including "Pipe Stress Criteria"
the highest pressure that can be developed in a piping

are identified
and "Span Method Criteria";

system assuring that maximum operating stresses remain
24590 -WTP-PER-PL-02-00l , Rev. 5, Piping
Material Class Description

within code allowables. The Piping Material Class
Description document lists the bounding pressure and
temperature limits for each piping material class.

Ancillary equipment is
designed with secondary

- containment that isc
constructed of material s.-e co mpatible with the waste - The anc illary equipment considered in this assessment isc -

'OJ and of sufficient strength located in inaccessible below grade process cells and the-c
to prevent failure Drawings, System Description and SDCNs listed secondary offgas room inside the HLW Facility.Q

U (pressure gradients, above under References Secondary containment for ancillary equipment within theC'
" waste, climatic cells is provided by the liners and sumps as appropri ate and

"C
conditions, daily is outside the scope of this integrity assessment.c

Q.- operations), provided with.-
'" a leak-detection system,

and designed to drain and
remove liquids .
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Dear Ms. Weldon:

RPP-WTP
RECEIVED

MAY 222006

BYPDC

Ms. Anne Weldon
Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99352

May 9,2006

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 
STRUCTURAL INTEGRITY ASSESSMENT OF HIGH LEVEL WASTE (HLW) MELTER
PROCESS SYSTEM (HMP) MISCELLANEOUS TREATMENT UNITS (MTUs)
SUBSYSTEM EQUIPMENT ANCILLARY EQUIPMENT (COGEMA-IA-082, REV. 1)

The integrity assessment of the subject ancillary equipment has been completed per the
contract requirements and is enclosed for your use. The assessment found that the design
is sufficient to ensure that the ancillary equipment are adequately designed and have
sufficient structural strength, compatibility with the waste(s) to be processed/stored/treated,
and corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact Tarlok Hundal at (509) 373-4438, or via facsimile
at (509) 372-0504.

Sincerely,

ti11~-
M. D. Rickenbach, Director

Engineering & Services
AREVA NC Inc.

Richland
11m

Enclosure

cc: D. C. Pfluger M.1.1104 w/ enclosure(2)

COGEMA, INC.
2425 Stevens Center Place, Second Floor, Richland, Washington 99354 - P.O. Box 840, Richland, Washington 99352
Tel.: 509 372 8256 - Fax: 509 372 31 69 - www.areva.com
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STRUCTURAL INTEGRITY ASSESSMENT
OF

THE HIGH LEVEL WASTE (HLW)MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs)SUBSYSTEM EQUIPMENT

ANCILLARY EQUIPMENT

Please note that source, special nuclear and byproduct materials, as
defined In the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOEacting
pursuant to Its AEA authority. DOE asserts, that pursuant to the
AEA, It has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radlonuclldes is
provided for process description purposes only.
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IQRPE REVIEW
OF

THE HIGH LEVEL WASTE (HLW)MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs) SUBSYSTEM EQUIPMENT

ANCILLARYEQUIPMENT

-', TarlokHundal have reviewed, and certified a portion of the design of a newtank
system or component located at the Hanford WasteTreatment Plant,
owned/operated by Department of Energy, Office of RiverProtection, Richland,
Washington. My dutieswere independent review of the current design for the High
level Waste (HlW) MelterProcess System (HMP) Miscellaneous Treatment Units
(MTUs) Subsystem Equipment Ancillary Equipment as required by the Washington
Administrative Code, Dangerous Waste Regulations, Section WAC-173-303-640(3)
(a) through (g) applicable components:

-I certifyunderpenaltyof lawthat I havepersonally examined andam familiarwith
the information submitted in this document and all attachments andthat, based on
my inquiryof those individuals immediately responsible for obtaining the information,
I believe that the Information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment:

Thedocumentation reviewed indicates that the design fully satisfies the
requirements of the WAC.

The attached review is nine (9) pages numbered one (1) through nine (9).

IEXPIRES: 02115108'

'Siq Iota



High Level Waste (BLW) Melter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

This Integrity Assessment addresses the MTUs ancillary equipment associated with the m..,WMelter Process System
~ Scope of this (lIMP) two Melters (HMP-MLTR-OOOOI and -00002) located in Rooms H-0117 and H-oI06, respectively, at
Cl.
Q Integrity Elevation 3'-0" ofthe m..,W facility. The MTUs ancillary equipment associated with these two Melters are shown ony

(I) Assessment the P&ID drawings 24590-HLW-M6-HMP-POOOl, .P0002, -P0003, -P0004,-P0006, -P0007, -P0008, -POO13,
-P0014,-P20001,-P20002,-P20003,-P20004,·P20006,-P20007,-P20008,-P20013,and-P20014.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Summary of Information" were reviewed and found to furnish adequate design requirements and controls to ensure that the design
Assessment fully satisfies the requirements ofWashington Administrative Code, WAC-173-303-640, Dangerous Waste

Regulations for Tank Systems.
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High Level Waste (BLW) Melter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Drawings:
2459G-HLW-PI-POIT-OOOOI, Rev.6, HLWVitrification BuildingGeneralArrangement (pennit) Plan at EI.(-)21 '- 0";
24590-HLW-PI-POIT-OOOO2, Rev.5, HLWVitrification BuildingGeneralArrangement (Permit) Plan at EI. 0'- 0";
24590-HLW-PI-POIT-OOOO5, Rev.4, HLWVitrification BuildingGeneralArrangement (pennit) Plan at EI. 58'- 0";
2459G-HLW-PI-POIT-00009, Rev. 10,HLW Vitrification BuildingGeneralArrangement (Pennit) SectionsD-D, E-E & F-F;
2459Q-HLW-PI-POIT-OOOIO, Rev. 10,HLWVitrificationBuilding GeneralArrangement (pennit) Section G-G &H-H;
24590-HLW-M6-HMP-POOOI, Rev. I, P&ID-HLWMelter 1 SystemFeed and Agitation;
2459Q-HLW-M6-HMP-POOO2, Rev. I, P&ID-HLW Melter I SystemFilm Coolerand OffgasConnection;
24590-HLW-M6-HMP-POOO3, Rev.0, P&ID--Melter ProcessSystemHLW Melter I CoolingSystem;
24590-HLW-M6-HMP-POOO4, Rev.0, P&ID-HLW Melter 1 ElectrodeAir Coolingand JouleHeating;
24590-HLW-M6-HMP-P0006, Rev. I, P&ID-HLW Melter 1 SystemEast DischargeHeatersand Airlift;
2459G-HLW-M6-HMP-POOO7, Rev. 1,P&ID-HLW Melter I SystemWestDischargeHeatersand Airlift;
2459G-HLW-M6-HMP-POOO8, Rev. 1,P&ID-HLW MelterProcessSystemMelter I Gas Pour & Monitoring Instrumentation;
24590-HLW-M6-HMP-POOI3, Rev. I, P&ID-HLW Melter 1 SystemPressure,Densityand LevelDetection;
2459Q-HLW-M6-HMP-POOI4, Rev. 0, P&ID-Melter ProcessSystemHLWMelter I CoolingSystem;
2459Q-HLW-M6-HMP-P20001, Rev. I, P&ID-HLWMelter 2 SystemFeed and Agitation;
2459Q-HLW-M6-HMP-P20002, Rev. I, P&ID-HLW Melter2 SystemFilm Coolerand OffgasConnection;
24590-HLW-M6-HMP-P20003, Rev. 0, P&ID-Melter ProcessSystemHLW Melter2 CoolingSystem;

8 2459G-HLW-M6-HMP-P20004, Rev. 0, P&ID-HLW MeIter2 ElectrodeAir CoolingandJouleHeating;
J:l Drawings and 2459G-HLW-M6-HMP-P20006, Rev. I, P&ID-HLW Melter2 SystemEastDischargeHeatersand Airlift;
~ System 24590-HLW-M6-HMP-P20007, Rev. I, P&ID-HLW Melter2 SystemWestDischargeHeatersand Airlift;..
~ Description 24590-HLW-M6-HMP-P20008, Rev. I, P&ID-HLW MelterProcessSystemMelter2 Gas Pour & Monitoring Instrumentation;
~ 24590-HLW-M6-HMP-P20013, Rev. I, P&ID-HLWMelter 2 SystemPressure,Densityand LevelDetection;

24590-HLW-M6-HMP-P20014, Rev. 0, P&ID-MelterProcess SystemHLWMelter 2 CoolingSystem;
2459G-HLW-MS-VI7T-POOO2, Rev. I, ProcessFlow DiagramHLW Vitrification Melter I (Systems HMP andHOP);
24590-HLW-MS-VI7T-P20002,Rev. I, ProcessFlowDiagramHLWVitrification Melter2 (SystemsHMP andHOP).
24590-HLW-P3-HMP-GL02011001, Rev. 0, HLWVitrification Isometric (LineNo. HMP-GL-02011-SIIB-0.5);
24590-HLW-P3-HMP-GL02011002, Rev. 0, HLWVitrification Isometric (LineNo. HMP-GL-02011-SIIB-Q.5);
24590-HLW-P3-HMP-GL02011003, Rev. 0, HLWVitrification Isometric (LineNo. HMP-GL-02011-SIOA-0.5);
24590-HLW-P3-HMP-GA02041001, Rev. 0, HLW Vitrification Isometric (Line No. HMP-GA-Q204I-SIIB-Q.5);
24590-HLW-P3-HMP-GA0204I002,Rev. 0, HLWVitrification Isometric (LineNo. HMP-GA-Q204I-SIIB-Q.5);
24590-HLW-P3-HMP-GA02041003, Rev. 0, HLWVitrification Isometric(LineNo. HMP-GA-02041-S10A-0.5);
24590-HLW-P3-HMP-GA02050001, Rev. 0, HLWVitrification Isometric (LineNo. HMP-GA-Q2050-SIIB-o.5).
24590-HLW-HMP-H30500, Rev.0, Pipe SupportDrawing;
24590-HLW-HMP-H3050I, Rev. 0, Pipe SupportDrawing;
24590-HLW-HMP-H30S02, Rev. 0, Pipe SupportDrawing;
24590-HLW-HMP-H30S03, Rev. 0, Pipe SupportDrawing;
24590-HLW-HMP-H30S04, Rev. 0, Pipe SupportDrawing.

SystemDescription:
24590-HLW-3YD-HMP-OOOOI, Rev. I, SystemDescription for HLWMelterProcessSystem(HMP).
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High Level Waste (HLW) Melter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed Source of Information Assessment

Drawings and System Description listed above under The Pipe Stress Design Criteria identifies ASME B31.3 as the
References; design code for piping systems ofthe WTP. The Process

System Description document states that the HMP system does
Ancillary equipment design 24590-WfP-DC-PS-OI-OOl, Rev. 4, Pipe Stress not have any important to safety function. Drawings show that
standards are appropriate Design Criteria including ''Pipe Stress Criteria" and the ancillary equipment is ofQL-l, QL-2 or commercial quality
and adequate for the "Span Method Criteria;" grade and is Seismic Category SC-I, sc-n, sc-m, or SC-IV.
equipment's intended use. ASME B31.3 Code, Process Piping, 1996 Edition, Determination ofQuality Levels document andPipe Stress

American Society ofMechanical Engineers; Design Criteria document provide detailed discussion ofquality
24590-WfP-3DP-G04T-00905, Rev. 7, grades andseismic categories, respectively. The codes and
Determination ofQuality Levels. standards used are acceptable and adequate for the design of the

ancillary piping for the intended service.

~ Drawings and listed above under References;
':}

The ancillary equipment is built to design standards. ThePipel:I 24590-WfP-DC-PS-Ol-OO1, Rev. 4, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and

Stress Design Criteria specifies that piping is to bedesigned in
accordance with ASME B31.3 Code. The review of the sample

If the ancillary equipment
"Span Method Criteria";

isometric and pipe support drawings listed in the References,
ASME B31.3 Code, Process Piping, 1996 Edition,

to be used is not built to a
American Society ofMechanical Engineers;

Pipe Support Calculation, and ofthe design process and controls
design standard, the design

24590-HLW-PHC-HMP-OOIOO, Rev. D, RPP-WTP
described in Isometric Drawings and Associated Calculations,

calculations demonstrate
Pipe Support Calculation for HMPSystem (non-

and Engineering Calculations documents provides adequate
sound engineering

analyzed piping);
assurance that HMP ancillary equipment areproperly designed,

principles of construction.
24590-WfP-3DP-G04T-00906, Rev. 4, Isometric

installed, and verified to meet the requirements ofthe applicable

Drawings and Associated Calculations;
design criteria established for the project The review ofthe
aforementioned documents demonstrates that sound design

24590-WfP-3DP-G04B-00037, Rev. 10,
engineering principles are used for the design and construction.

Engineering Calculations.
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High Level Waste (HLW) Melter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed Source of Information Assessment

Ancillary equipment bas
The Pipe Stress Design Criteria requires the use of the ASME

24590-WTP-DC-PS-Ol-OOl, Rev. 4, Pipe Stress B31.3 Code for process piping design. ASME B31.3 requires
adequate strength at the

Design Criteria including ''Pipe Stress Criteria" and explicit consideration ofoperating pressure, operating
end ofits design life to

"Span Method Criteria;" temperature, thermal expansion/contraction, settlement,
withstand the operating

ASME Boiler and Pressure Vessel Code, Section m, VIbration, and corrosion allowance in the design ofpiping. For
pressure, operating

Division I, Rules for Construction ofNuclear Power the seismic design ofSeismic Category (SC-IIllIIIIIIV) ancillary
~ temperature, thermal

Plant Components, American Society ofMechanical equipment, applicable ASME Sectionm, Subsection NC and'5 expansion, and seismic
Engineers, 1995; Appendix F and Appendix N, or Uniform Building Code (UBC)

~ loads. Equipment is
ASME B31.3 Code, Process Piping, 1996 Edition, areused to supplement the requirements ofASME B31.3.

protected against physical
American Society ofMechanical Engineers; Details ofthe seismic design methods are discussed in the Pipe

damage and excessive
Uniform Building Code (UBC), 1997; Stress Design Criteria document. These are appropriate and

stress due to settlement,
24590-WTP-PER-M-02-002, Rev. I, Materials for adequate codes and standards to assure that the ancillary

VIbration, expansion, or
Ancillary Equipment. equipment bas adequate strength at the end of its design life to

contraction.
withstand all anticiDated loads.
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High Level Waste (HLW) Melter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed Source of Information Assessment
Drawings listed above underReferences; The Pipe Support Design Criteria document considers all

loadings identified in ASME B31.3 and utilizes ASME B&PV
24590-WfP-DC-PS-OI-002, Rev. 3, Pipe Support Code, Section Ill, Division I, Subsection NF and Appendix F or
Design Criteria; UBC, to supplement the requirements ofASME B31.3 for

seismic design ofSeismic Category (SC-IIIllII/IV) pipe
ASME B31.3 Code, Process Piping, 1996 Edition, supports. Bounding load cases are passed to the pipe support
American Society ofMechanical Engineers; designers from the results of the ancillary equipment piping
ASME Boiler and Pressure Vessel Code, Section ill, stress analyses. Details of the seismic design methodology are
Division I, Rules for Construction ofNuclear Power discussed in the Pipe Support Design Criteria document.
Plant Components, American Society ofMechanical Examples of typical ancillary equipment supports are shown in
Engineers, 1995; the Ancillary Equipment Pipe Support Design document.

Ancillary equipment
Uniform Building Code (UBC), 1997; Analysis is by manual calculation or approved computer
24590-WfP-P~-P~02-00I,Rev.4,Ancillary programs that have beenverified andvalidated. These are

supports are adequately
Equipment Pipe Support Design; appropriate codes and standards for design ofancillary

designed.
24590-WfP-PL-PS-OI.00I, Rev. 1, Verification and equipment supports for theHMP system. Ancillary equipment

t Validation Test Plan for Bechtel's MEI50 Pipe supports are to be designed to allow a minimum ofheat to be
0 Support Family ofPrograms (pCFAPPS); transferred to the building structures. The temperature ofthe
Q,
Q, 24590-HLW-PHC-HMP-OOlOO, Rev. D, RPP·WfP building structures is not to exceed 150°F for concrete and:::I

rI.l Pipe Support Calculation for lIMP System (non- 200°F for steel. The review of the sample isometric drawings,
analyzed piping); pipe support drawings, Pipe Support Calculations, and that of
24590-WfP-3DP-G04T-00906, Rev. 4, Isometric the design process and controls described in Isometric Drawings
Drawings andAssociated Calculations; and Associated Calculations, and Engineering Calculation
24590-WfP-3DP-G04B-00037, Rev. 10, documents provides sufficient assurance that HMP ancillary
Engineering Calculations. equipment supports are adequately designed, installed, and

verified to meet the requirements of the applicable design
criteria established for theoroiect,
The Structural Design Criteria requires that all outdoor
equipment structural foundations shall extend into the

Drawings listed above under References; surrounding soil below the 30" frost line to preclude frost heave.
The system will withstand The HMP ancillary equipment system considered in this
the effects of frost heave. 24590-WfP-DC-ST-OI-QOI, Rev. II, Structural assessment is located inside the HLW facility. TheHLW

Design Criteria. facility structural foundations are well below the grade
elevation, therefore, the HMP system is not subjected to any
frost heave effects.
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ffigh Level Waste (HLW) MeJter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed Source of Information Assessment
24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress
Design Criteria including ''Pipe Stress Criteria" and

The Pipe Stress Design Criteria specifies the ASME B31.3

'"
"Span Method Criteria;"

= ASME B31.3 Code, Process Piping, 1996 Edition,
Process Piping design code for the piping systems. Welding is

0.,
Seams and connections are

to beperformed in accordance with therequirements ofASME
~

American Society ofMecbanical Engineers;

= adequately designed. ASME B16.5, Piping Flanges and Flanged Fittings,
B31.3 and the ASME B&PV Code, Section IX. ASME B 16.5 is

=0 American Society ofMecbanical Engineers;
specified for flange designs. These are appropriate codes and

U
ASME Boiler and Pressure Vessel Code (B&PV),

standards for design and fabrication of thelIMP System

Section IX, Welding and Brazing Qualifications,
ancillary equipment

American Society ofMecbanical Bnaineers.
The Prevention ofHydrogen Accumulation in WTPTank

Characteristics of the waste
System Description listed above under References; Sys~.andMisce11ane.o~ Treatment Unit System and System

Description documents indicate that flammable or explosive

to be stored or treated have 24590-WTP-PER-PR-03-001, Rev. I, Prevention of concentrations ofhydrogen are not expected in the HLWfacility

!3 been identified (ignitable, Hydrogen Accumulation in WTP Tank Systems and systems ancillary equipment Similarly, the Toxic Vapors and
.:
'C reactive, toxic, specific Miscellaneous Treatment Unit Systems; Emissions from WTPTank Systems and Miscellaneous

GI gravity, vapor pressure, 24590-WTP-PER-PR-03-002, Rev. 2, Toxic Vapors Treatment Unit Systems document provides a summary ofthe
'tle flash point, temperature) and Emissions from WTP Tank Systems and HLW facility ancillary equipment design features that provide

IlIl Miscellaneous Treatment Unit Systems. for .co~em~t and treatment ofchronically toxic vapors and
.c
U e~S1ons durmg normal operations, abnormal operations, and

~ dunna and after a Design Basis seismic event
; Ancillary equipment is
~ designed to handle the

Th~Ma~ for Ancillary Equipment document specifies that

wastes with the
ancillary eqwpment materials that contact the waste are to be

characteristics defined
24590-WTP-PER-M-02-002, Rev. I, Materials for equalto or better than those of the upstream source vessels.

above and any treatment
Ancillary Equipment. Selection ofproper material for theHMP piping and equipment

reagents.
ensures that the ancillary equipment is appropriately designed to
handle the waste.
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High Level Waste (HI.W) Melter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Snbsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed SourceofInformation Assessment
The pH range of the waste,
waste temperature and the TheBasis ofDesign document identifies a service design life of
corrosion behavior of the

40 years for the ancillary equipment Detailed materials
structural materials are

selection (corrosion) evaluations are conducted for each vessel
adequately addressed.

24590-WTP-DB-ENG-OI-OOI, Rev. IF, Basis of in the HLW facility during process design to assure a 40-yearAncillary equipment
Design; service life. The Materials for Ancillary Equipment document

g material and protective 24590-WTP-PER-M-02-002, Rev. 1, Materials for requires that the material selection and corrosion/erosion
;Q coatings ensure the

Ancillary Equipment; allowances for ancillary equipment in contact with the waste
<: ancillary equipment

24590-WTP-3PS-~00-TOOOI,Rev.I,~eering will be equal to or better than the material andcorrosion~

structure is adequately
allowance ofthe waste source vessel. TheThermal Insulation

Q.
Specification for Thermal Insulation for MechanicalEl protected from the

specification requires that all insulating materials used on the0 Systems;U corrosive effects of the ASTM Annual Book ofASTM Standards, American outside ofancillary equipment be pre-approved for use on
waste stream and external Society ofTesting and Materials. austenitic stainless steel in accordance with applicable ASTM
environments. The

standards and tests to preclude external corrosion ofancillary
protection is sufficient to

equipment. Therefore, the ancillary equipment will provide the
ensure the equipment will

expected design service life.
not leak or fail for the
design life of the ~Y!tem

ASME B31.3 is the design code for the WI'P piping.System Description listed above under References;
Consideration ofcorrosion, including corrosion allowance, is a

ASME B31.3 Code, Process Piping, 1996 Edition,
mandatory requirement ofASME B3I.3 andis appropriately
supplemented in the Pipe Stress Design Criteria document. A~ American Society ofMechanica1 Engineers;
required service life of40 years is identified in the Basis of

...
1:1 24590-WTP-DC-PS-Ol-OOI, Rev. 4, Pipe Stress

Design for ancillary equipment. Detailed materials selection~ Corrosion allowance is Design Criteria including "Pipe Stress Criteria" and
~ (corrosion) evaluations are conducted for each vessel in the

adequate for the intended "Span Method Criteria;" HI..W facility during process design to ensure a 40-year service1:1 service life of the ancillary 24590-WTP-DB-ENG-OI-OOI, Rev. IF, Basis of
life. TheMaterials for Ancillary Equipment document requires.g

'" equipment. Design;
that downstream ancillary equipment is to be constructed ofe 24590-WTP-PER-M-02-002, Rev. 1, Materials for
equal or better materials, and with the same corrosion allowance

100
0

Ancillary Equipment;
as the source vessel. CorrosionlErosion allowances are listedU

24590-WTP-PER-PL-02-00I, Rev. 6, Piping
for the ancillary equipment (each piping class and associatedMaterial Class Description.
valves, fittings, etc.) in the Piping Material Class Description
document
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High Level Waste (HLW) Melter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed Source of Information Assessment
The Pipe Stress Design Criteria document specifies ASME

Pressure controls (vents
24590~WTP-DC-PS-OI-00l, Rev. 4, Pipe Stress B31.3 as the design code for the WTP piping. ASME B31.3

and reliefvalves) are
Design Criteria including ''Pipe Stress Criteria" and requires provision be made to safely contain or relieve any

adequately designed to
"Span Method Criteria;" pressure to which the piping may be subjected. ASME B31.3

ensure pressure relief if ASME B31.3 Code, Process Piping, 1996 Edition, piping not protected by a pressure relieving device, or that can
normal operating pressures American Society ofMechanical Engineers. be isolated from a pressure reliving device must bedesigned for
in the vessels are exceeded. at least the highest pressure that can bedeveloped

The expected flow paths for the ancillary equipment are
identified on the P&ID drawings. The Pipe Stress Design

Drawings listed above under References; Criteria specifies the ASME B31.3 code for piping design. This
code requires piping to bedesigned to the highest pres~ure that

24590-WTP-DC-PS-QI-Q01, Rev. 4, Pipe Stress can be developed in a piping system assuring that maxunum.!l
operating stresses remain within code allowa~les. Piping .0

Design Criteria including ''Pipe Stress Criteria" and..
material classes are shown on the P&ID drawings, embedded m

....= "Span Method Criteria;"
the item numbers for each ancillary equipment component

0
U ASME B31.3 Code, Process Piping, 1996 Edition,

Each ancillary equipment is designed for the highest anticipatedt
American Society ofMechanical Engineers;

temperature andpressure values which are also within the='" 24590-WTP-3PS-POOO-TOOOl, Rev. 5, Engineering
bounding maximum design temperature and pressure values:l Maximum flows and any..

Specification for Piping Material Classes General
listed for each piping material class in the Piping Material Class~ unusual operating stresses

Description and Summary;
General Description document. ASME B31.3 and theare identified

24590-WTP-PER-P~02-001,Rev.6,Piping
associated standards are appropriate and adequate for the designMaterial Class Description;
ofthe ancillary equipment Furthermore, the fabrication or24590-WTP-3DP-G04T-00906, Rev. 4, Isometric
isometric drawings released for construction by BechtelDrawings and Associated Calculations;
National, Inc. (BNI), and the design process and controls24590-WTP-3DP-G04B-00037, Rev. 10,
described in the Isometric Drawings and AssociatedEngineering Calculations.
Calculations, and Engineering Calculations documents provides
adequate assurance that subject ancillary equipment are properly
designed, installed, and verified to meet the requirements
identified in the applicable design criteria established for the
project,
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High Level Waste (HLW) Melter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed Source of Information Assessment
Ancillary equipment is

.... designed with secondary

= containment that is The ancillary equipment considered in this assessment is located
~

El constructed ofmaterials inC51R5 areas (RoomH-Ol17 andH-QlO6) within the HLW
= compatible with the waste building. These HLW rooms are secondary containment.....
:l Drawings listed above under References;
= and of sufficient strength to concrete structures provided with stainless steelliner plates and
0
U prevent failure (pressure

24590-HLW-PER-M-02-001, Rev. 3, HLWFacility
sumps (HSH-SUMP-OOOO317), as shown on the general

~ gradients, waste, climatic arrangement drawings and in Sump Data document, which are
CIII

conditions, daily
Sump Data.

outside the scope of this integrity assessment. The assessment of~

=8 operations), provided with the secondary containment structures is conducted in a separate
~ a leak-detection system, documentCI.l

and designed to drain and
remove liquids.
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Dear Ms. Weldon:

RPP-WTP
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BYPDC

111111/111///1/11/1111111 III'
~ Rl06a'733

AREVA

CCJI}: 1315011
Ms. Anne Weldon
Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99352

May 9,2006

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 
STRUCTURAL INTEGRITY ASSESSMENT OF HIGH LEVEL WASTE (HLW) MELTER
PROCESS SYSTEM (HMP) MISCELLANEOUS TREATMENT UNITS (MTUs)
(AREVA-IA-084, REV. 0)

The integrity assessment of the subject Miscellaneous Treatment Units (MTUs) has been
completed per the contract requirements and is enclosed for your use. The assessment
found that the design is sufficient to ensure that the MTUs are adequately designed and
have sufficient structural strength, compatibility with the waste(s) to be processed/
stored/treated, and corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please feel free to contact me at (509) 376-8020

Sincerely,

;4[ ,11?? / '" 0
" ~ f .
M. D. Rickenbach, Director

Engineering & Services
AREVA NC Inc.

Richland
11m

Enclosure

cc: D. C. Pfluger M.1.1104 w/enclosure (2)

COGEMA, INC.
2425 Stevens Center Place, Second Floor, Richland, Washington 99354 - PO. Box 840, Richland, Washington 99352
Tel: 509 372 8256 - Fax: 509 372 3169 - www.areva.com

-- ------



AREVA-IA-084, Rev. 0

IQRPE REVIEW
OF

THE HIGHLEVELWASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs)

"I, Fred Porter, have reviewed, and certified a portion of the design of a newtank
system or component located at the Hanford WasteTreatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My dutieswere independent review of the current design for the High
Level Waste (HLW)MelterProcess System (HMP) Miscellaneous Treatment Units
(MTUs) as required by the Washington Administrative Code, Dangerous Waste
Regulations, Section WAC-173-303-640(3) (a) through (g) applicable components."

"I certify underpenaltyof lawthat I havepersonally examined and amfamiliar with
the information submitted in this document and all attachments and that, based on
my inquiryof those individuals immediately responsible for obtaining the information,
Jbelieve that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design fully satisfies the
requirements of the WAC.

The attached review is ten (10) pages numbered one (1) through ten (10).

Date



AREVA-IA-084, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE HIGH LEVELWASTE (HLW)MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs)

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE)facilities exclusively by DOEacting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.
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The Hl,W Melter Process System (lIMP) is comprised of two IlLW melters, each with the same design. Also
included in the lIMP are the pour spouts that are attached to the discharge chambers (2) of each melter.
Melter I is located in IlLW building cave H-0117 and Melter 2 is in cave H-Ol06, as shown on HLW
Vitrification Building General Arrangement Plan at EL. 0' -0".

g. IScope of this Integrity
~ Assessment.

Summary of Assessment

5-9-06

This Integrity Assessment reviews the IlLW Melter Process System (lIMP) melter design and compatibility
with ancillary process systems interfacing with the melters as shown on: Process Flow Diagram Drawings
24590-HLW-M5-V17T-P0002, -P20002; P&ID drawings 24590-IlLW-M6-lIMP-POOOl, -P0002, -P0003,.
POOO4,-P0006,-P0007,-P0008,-P0013,-P0014,-P20001,-P20002,-P20003,-P20004,-P20006,·P20007,
P20008, -P200l3, -P20014; and as defined in the System Description for HLW Melter Process System (lIMP).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to ensure the
design fully satisfies the requirements ofWashington Administrative Code, WAC-l73-303-640, Dangerous
Waste Regulations for Tank Systems.

Page 1 oflO



High Level Waste Facility (BLW) Melter Process System (HMP)
Miscellaneous Treatment Units

AREVA-IA-084, Rev. 0

Drawings:
24590-HLW-PI-POIT-00002, Rev. 5, HLW Vitrification Building General Arrangement Plan at EL. 0'-0";
24590-Ill..W-M5-VI7T-P0002, Rev. I, Process Flow Diagram Hl,W Vitrification Melter 1 (Systems lIMP and
HOP);
24590-Ill..W -M5-VI7T-P20002, Rev.l, Process Flow Diagram HLW Vitrificatiion Melter 2 (Systems lIMP
and HOP);
24590-Ill..W-M6-HMP-POOOl, Rev. 1, P&ID - Ill..W Melter 1 System Feed and Agitation;
24590-Ill..W-M6-HMP-P0002, Rev. 1, P&ID - HLW Melter 1 System Film Cooler and Offgas Connection;
24590-Ill..W-M6-HMP-P0003, Rev. 0, P&ID - HLW Melter Process System Hl,W Melter 1 Cooling System;
24590-Ill..W-M6-HMP-P0004, Rev. 0, P&ID - HLW Melter 1 Electrode Air Cooling and Joule Heating;
24590-Ill..W-M6-HMP-P0006, Rev. 1, P&ID - HLW Melter 1 System East Discharge Heaters and Airlift;
24590-Ill..W-M6-HMP-P0007, Rev. 1, P&ID - Ill..W Melter 1 System West Discharge Heaters and Airlift;
24590-HLW-M6-HMP-P0008, Rev. 1, P&ID - HLW Melter Process System Melter 1 Glass Pour &
Monitoring Instrumentation;
24590-HLW-M6-HMP-P0013, Rev. 1, P&ID - HLW Me1ter 1 System Pressure, Density and Level Detection;

I
24590-HLW-M6-HMP-POOI4, Rev. 0, P&ID -HLW MelterProcess SystemIll..W Melter 1 Cooling System;

Drawings and System
24590-HLW-M6-HMP-P20001, Rev. 1, P&ID - HLW Melter 2 System Feed and Agitation;
24590-HLW-M6-HMP-P20002, Rev. 1, P&ID - HLW Melter 2 System Film Cooler and Offgas Connection;

~ Description.
24590-HLW-M6-HMP-P20003, Rev. 0, P&ID - HLW Melter Process System Hl,W Melter 2 Cooling

~ System;
24590-HLW-M6-HMP-P20004, Rev. 0, P&ID - Hl,W Melter 2 Electrode Air Cooling and Joule Heating;
24590-Ill..W-M6-HMP-P20006, Rev. 1, P&ID - IlLW Melter 2 System East Discharge Heaters and Airlift;
24590-Ill..W-M6-HMP-P20007, Rev. 1, P&ID - IlLW Melter 2 System West Discharge Heaters and Airlift;
24590-Ill..W-M6-HMP-P20008, Rev. 1, P&ID - HLW Melter Process System Melter 2 Glass Pour &
Monitoring Instrumentation;
24590-IlLW-M6-HMP-P20013, Rev. 1, P&ID - Ill..W Melter 2 System Pressure, Density and Level
Detection;
24590-HLW-M6-HMP-P20014, Rev. 0, P&ID - HLW Melter Process SystemHLW Melter 2 Cooling
System.

System Description:
24590-HLW-3YD-HMP-oOOO1, Rev. 1, System Description for HLW Melter Process System (lIMP).

5-9-06 Page 2 ofl0
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Melters I and 2 are vendor supplied equipment. The
melters are designed to meet performance requirements
specified in the Engineering Specification for High Level
Waste Melters for all phases ofmeIter life, including

24590-HLW-3PS-AEOO-TOOOI, Rev. 3,
assembly, transport, startup, commissioning and

Engineering Specification for High Level Waste
maintenance. Structural design ofthe melters is in

Melters;
accordance with the Structural Design Criteria Document

24590-WTP-DC-ST-OI-00l, Rev. 11, Structural
for seismic category SC-ll structures, systems and

Design Criteria;
components (SSCs) referenced in the Engineering

24590-WTP-SED-ENS-03-002-04 Rev OH
Specification Document. The melters are not required to

Melter design standards
' , operate aftera seismic event. However, the category SC-II

=
Safety Envelope Document; HLW Facility

OJ) are appropriate and Specific Information (SED);
shell and restraints containing the molten glass pool will.•

:J adequate for the ASME B31.3, Chemical Plant and Petroleum
maintain structural integrity and remain in place to preclude

~
equipment's intended use. Refinery Piping (1996);

potential impacts to SC-I items referenced in the Safety

ASME Boiler and Pressure Vessel Code, Section
Envelope Document. Provisions to avoid stress problems

ill, Di.vision 1, Subsection NC, Appendices N
associated with thermal growth of the melter as it expands

and F, Rules for Construction ofNuclear Power
in relation to ancillary equipment has been considered in

Plant Components (2001);
~e .design. Melter cooling water piping, feed piping, offgas

ASME Boiler and Pressure Vessel Code, Section
prpmg and pour flanges are designed in accordance with

VITI, (2001).
ASME B31.3. Piping seismic design is in accordance with
ASME B&PV Code Section ill, appendices N and F.
Melter cooling water system panels located on the external
surface.ofth~ ceramic refractory containing the glass pool
are designed m accordance with ASME B&PV Code
Section Vill.

5-9-06 Page 3 of10
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Melters are supplied as packaged units with provisions for
interface connections with ancillary systems listed in the
System Description Document and shown on the P&ID

Drawings and System Description listed above drawings. Ancillary process systems interfacing with
WIder References; melters include: HI..W Melter Feed Process System (HFP),

HI..W Melter Offgas Treatment Process System (HOP), and
HI..W Canister Pour Handling System (HPH). The melter

ASME B31.3, Chemical Plant and Petroleum design provides nozzles for jumpers from connecting
Refinery Piping (1966); ancillary piping systems. Melter piping and nozzle design

1:1 Melter design ASME Boiler and Pressure Vessel Code, Section is compatible with ASME B31.3 and ASME B&PV Code
QI) ill, Division 1, Subsection NC, Appendices N Section ill design requirements of ancillary piping systems..... compatibility withfI:l
Qj and F, Rules for Construction ofNuclear Power Melter offgas is routed to the HI..W Melter Offgas
~ ancillary systems.

Plant Components (2001); Treatment Process System (HOP) as defined in the System
24590-WfP-3PS-JOOO-TOOOI, Rev. 1, Melter Description for HI..W Melter Offgas Treatment Document.
Systems C&I Work Specification; The ancillary HOP system scrubbers and coolers reduce
24590-HLW-3YD-HOP-0000l, Rev. 1, System melter offgas temperature and minimize solids disposition
Description for HI..W Melter Offgas Treatment in the downstream offgas system. Controls and
Process and Process Vessel Vent Extraction Instrumentation for specific melter-related functional
(HOP and PVV Systems). requirements are specified in the Melter Systems C&I

Work Specification. Purge air is supplied to the melter for
continuous bubbler and air lift lance operation in the glass

Ipool and for intermittent uses in the plenum.

5-9-06 Page 4 of 10
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The Basis ofDesign Document for the HLW facility
specifies the facility is expected to operate for 40 years.
The Engineering Specification for High Level Waste
Melters specifies the melter, excluding consumable SSCs,
shall have a minimum 5 year design life. The melter design

24590-HLW-3PS-AEOO-TOOOI, Rev 3,
life is applicable to all non-maintainable melter

Engineering Specification for High Level Waste
components, which includes refractory, electrodes,

~
Melter design is adequate

Melters;
discharge dam and trough, cooling panels, and all structural

.~ to maintain operating
24590-WTP-DB-ENG-OI-00I, Rev. IF, Basis of

and containment steelwork. Melter consumable
~ requirements during components are designed to be removed and replacedjQ

design life.
Design;

remotely. Components requiring replacement during the
24590-WTP-SRD-ESH-O1-001-02, Rev.31,
Safety Requirements Document, Volume II.

design life ofthe melter are designed for ease ofremote
replacement and disposal. Where required, installed spare
capacity is provided. Melters are designed and installed to
allow for replacement after end-of-life or failure. The
melter design and installation permits appropriate periodic
inspection and testing in accordance with Safety
Requirements Document, Volume II (SRD).

24590-HLW-3PS-AEOO-TOOOI, Rev. 3, Seismic design for the melters is in accordance with the
Engineering Specification for High Level Waste Seismic Analysis and Design Approach document for SC-II

Melter is adequately Melters; structures, systems, and components as referenced in the
designed. For structural 24590-WTP-DC-ST"()1-00I, Rev. 11, Structural Engineering Specification for High Level Waste Melters.

~ and seismic loads. Design Criteria; Melter structural design is in accordance with Structural
.$!P 24590-WTP-RPT-ST-OI-002, Rev. 3, Seismic Design Criteria Document for seismic category II
~

jQ Analysis and Design Approach. structures.

5-9-06 Page 5 oflO
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[Ihe Engineering Specification for High Level Waste
24590-HLW-3PS-AEOO-TOOOl, Rev. 3, iMeltersrequires in-cell piping that is non-maintainable to be
Engineering Specification for High Level Waste ifuIly welded. The melter nozzle connections at the interface
Melters; !withancillary piping system Jumpers are maintainable and

~ ASME B31.3, Chemical Plant and Petroleum are not welded connections. Melter piping and nozzle1:1
Q Melter Seams and Refinery Piping (1996); interface connections arecompatible with ancillary piping.,
~ connections are ASME Boiler and Pressure Vessel Code, Section design codes ASME B31.3 and ASME B&PV, Section m.
1:1
1:1 adequately designed. m, Division 1, Subsection NC, Appendices N The melter design provides in-leakage through engineered
Q

U and F, Rules for Construction ofNuclear Facility openings in some lid components. There is also incidental
Components (2001). air in-leakage into the melter plenum. Air in-leakage to the

melter plenum comes directly from the HLW cave. Each
melter is connected to a dedicated offgas system that
maintains a slight vacuum in the melter plenum.
The Structural Design Criteria requires that all structural

~ foundations shall extend into the surrounding soil below thet;

=
The Melter Process frost line to preclude frost heave. The frost depth line is 30

.... System will withstand the
24590-WTP-DC-ST-01-00l, Rev. I 1, Structural

in. below grade. The HLW building foundation is at
~ effects of frost heave. elevation -21"-O"and is not subject to frost heave. Thee Design Criteria.
~ Ill.W Melter Process System is located in caves within the

Ill.W building at elevation 0'-0".

5-9-06 Page 6 oflO
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Drawings and System Description listed above
The Basis ofDesign describes the characteristics of the
waste to be treated and waste product to be stored. The

~
under References; lIMP System Description provides a melter process

overview listing the range ofphysical properties ofHLWrn

molten glass which is further defined in the Engineering
'S::

Characteristics ofthe.a
24590-IlLW-3PS-AEOO-TOOOI, Rev. 3,

Specification for High Level Waste Melters. The System~ waste to be stored or
Engineering Specification for High Level Waste

Description Document describes facility interfaces, waste~ treated have been
Melters;

characteristics and production flow rates. Process systemsU identified.
24590-WTP-DB-ENG-OI-00I, Rev. IF, Basis of

that interface with the IlLW Melter Process System (HMP).a
~ Design.

are shown on the P&ID drawings. The constituents ofthe~
IlLW concentrate undergo chemical reactions, convert to
their respective oxides, and dissolve in the molten glass.

5-9-06 Page 7 oflO
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The System Description Document defines the functions of
the lIMP system as the following; receive HLW
concentrate and additives, vitrify HLW concentrate and
additives, contain glass pool, deliver glass, confine
hazardous emissions and report system conditions. The

~

Drawings and System Description listed above melters are designed to produce molten glass formed from

s under References; Ill.W concentrate and glass former additives with the

:e characteristics defined above. The glass pool is contained
s:l 24590-HLW-3YD-HOP-0000I, Rev. I, System using heat-resisting ceramic bricks called refractory,:::I

J",;i;( Melters are designed to Description for HLW Melter Offgas Treatment backed up with an exterior metal structure with cooling
t:lll handle wastes with the Process and Process Vessel Vent Extraction panels. The panels provide cooling to freeze the glasss:l
:= characteristics defined (HOP and PVV Systems). within the refractory brick seams. The melters deliver'E
t! above. molten glass to stainless steel canisters. The molten

.$
material is then allowed to cool, forming a borosilicate

; glass waste form. Immobilized High Level Waste (IHLW)

~ is the resulting product (glass plus canister).
The system works with the HLW Melter Offgas Treatment
System (HOP) to direct melter emissions to offgas
treatment processes. The functions of the ancillary systems
servicing the HMP System are defined in the System
Description Document and shown on the P&ID drawings.

The Engineering Specification for High Level Waste
Melters specifies each melter, excluding conswnable
components, shall have a minimum 5 year design life.

~ Materials of construction provided in accordance with the- 24590-HLW-3PS-AEOO-TOOOI, Rev. 3, Engineering Specification Document and Plant Item:s The selection ofmaterials
~ adequately addresses the Engineering Specification for High Level Waste Material Selection Data Sheets are able to withstand the
l:l. Melters; radioactive, thermal, and corrosive environment caused by
S operating environment.

24590-HLW-NID-HMP-POOOI, Rev. 0, Plant the melter feed, molten glass, and offgasses. The selectionQ

U Item Material Selection Data Sheet. ofmaterials and structural design ofmelters fabricated in
accordance with the Engineering Specification Document
are compatible with the melter operating environment for
the required design life.

5-9-06 Page 8 oflO
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The Engineering Specification for High Level Waste
8 Melters specifies materials selected to withstand the

= Corrosion allowance is
corrosive melter operating environment for the service life

~ adequate for the intended 24590-IlLW-3PS-AEOO-TOOOI, Rev. 3,
ofmelter SSC's. Corrosion monitoring capability during
operations is not required. The Engineering Specification

c= service life of the Engineering Specification for High Level Waste
for High Level Waste Melters considers environmental,Q miscellaneous treatment Melters.....
durability, corrosion and erosion factors during materialsfI)

t units. selection. Factors evaluated include: surface finish,
Q

chemical resistance, radiation resistance, pressure effectsU
(cyclical), temperature effects, hardness and fatigue,
The System Description Document states the system shall
provide instrumentation to detect rises in pressure in the
melter plenum and provide an actuating signal to the

Pressure controls are Drawings and System Description listed above associated interlocks that follow when the melter plenum

! designed to ensure under References; pressure reaches a predetermined value. The melter plenum
c= pressure relief ifnormal pressure interlocks will stop feed to the melter and filmf.... operating pressures in the 24590-WTP-SED-ENS-03-o02-04, Rev. OH, cooler injection air on receiving an actuation signal from00

melters are exceeded. Safety Envelope Document; IlLW Facility the melter pressure instrumentation. Redundant pressure
Specific In formation (SED). measurement shown on the P&ID drawings is provided for

the melter plenum in accordance with requirements ofthe
Safety Envelope Document.

Drawings and System Description listed above The System Description Document section, Action on
.= Maximum flows and any

under References; Faults and Mal-Operation, discusses selected failure modes
bil and recovery responses for the IlLW Melter ProcessCl unusual operating stresses~ 24590-101-TSA-WOOO-OOI0-407-577, Rev, NA, System. A component- by- component detailed analysis canloo

are identified....
00 IlLW Melter FMEA Report. be found in the HLW Melter Failure Modes and Effects

Analysis (FMEA) Document.

5-9-06 Page 9 of 10
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High level wastes containment and confinement
requirements in terms ofconfiguration, interfaces,
instrumentation, control and reliability is provided as
defined in the lIMP System Description Document.
Confinement reliability factors for lIMP structures, systems
and components are in accordance with Safety
Requirements Document, Volume IT, for QL-2
requirements. The lIMP melters use a refractory package to
contain the molten glass. The refractory package consists of

.... glass pool refractory and plenum refractory. The refractory
= package is designed to serve as a mechanical, thermal, and~

Drawings and System Description listed aboveEl
electrical barrier between the molten glass inside the shell= under References;
and the external metal shell. The refractory package is]

= Containment and
contained within a metal structure with cooling panelQ

confinement requirements ASME Boiler and Pressure Vessel Code, Section
assemblies on three sides and the bottom of the melter,

U
t- for high level wastes. vm, (2001);

which provide bulk containment and melter cooling. Thece
24590-WTP-SRD-ESH-O1-001-02, Rev.31,

metal containment shell! cooling water panels are designed"== Safety Requirements Document, Volume II.
and fabricated in accordance with ASME B&PV Section

Q

~
VIII. The caves that house the melter installations have~

protective liners and provide secondary containment for the
lIMP melter process system. Ventilation systems and
offgas systems are provided to control radiological and
chemical material releases and the generation of flammable
and explosive gases during normal and accident conditions.
Each melter is connected to a dedicated offgas system
through to the stack, as shown on the P&ID drawings.
Instrumentation is provided to detect and control rises in
offgas pressure in the melter plenum.

5-9-06 Page 10 oflO
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Attachment 51 – Appendix 10.13 
High Level Waste Building 

Instrument Control Logic and Narrative Descriptions 
 

 
Where information regarding treatment, management, and disposal of the radioactive 
source, byproduct material, and/or special nuclear components of mixed waste (as 
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this 
permit, it is not incorporated for the purpose of regulating the radiation hazards of such 
components under the authority of this permit and chapter 70.105 RCW.  In the event of 
any conflict between Permit Condition III.10.A. and any statement relating to the 
regulation of source, special nuclear, and byproduct material contained in portions of the 
permit application that are incorporated into this permit, Permit Condition III.10.A. will 
prevail. 

 

Additional appendices will be added to this appendix as new information is incorporated 
into this permit.   
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Modification to Revision 8 

Expiration Date: September 27, 2004 
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Drawings and Documents 

Attachment 51 – Appendix 10.13 

High Level Waste Building 
Instrument Control Logic and Narrative Descriptions 

The following drawings have been incorporated into Appendix 10.13 and can be viewed at the Ecology 
Richland Office. New drawings are in bold lettering. 

Drawing/Document Number Description 
24590-HLW-PER-J-02-001, Rev 2  System Logic Description for HOP and PVV Systems 
24590-HLW-PER-J-02-002, Rev 1  System Logic Description for HDH System 
24590-HLW-PER-J-02-003, Rev 0 System Logic Description  for RLD System 
24590-HLW-PER-J-04-0001, Rev 0  System Logic Description for HFP System  
24590-HLW-PER-J-04-0002, Rev 0 System Logic Description for  PJV System 
24590-HLW-PER-J-04-0003, Rev 0 System Logic Description for HSH System  
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24590-HLW-PER-J-02-001, Rev 2
System Logic Description for High-Level Waste Facility
- Melter Offgas Treatment Process and Process Vessel

Vent Extraction (HOP and PW) Systems

Notice

Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy
Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively
by DOE acting pursuant to its AEA authority. DOE asserts that pursuant to the AEA, it has sole
and exclusive responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.
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Acronyms and Abbreviations
Reference the piping and instrumentation diagrams (P&IDs) symbols and legend sheets as listed in the
Applicable Documents section, for acronyms and abbreviations used in the figures.

AI

HEME

HLW

HOP

ITS

LAH

LAHH

LI

LSH

LSHH

LT

P&ID

PDAH

PDSH

PVV

RFD

RLD

SBS

VSL

WESP

WTP

analog input

high efficiency mist eliminator

high level waste

melter offgas treatment process system

important to safety

level alarm high

level alarm high high

level indicator

level switch high

level switch high high

level transmitter

piping and instrumentation diagram

pressure differential alarm high

pressure differential switch high

process vessel vent extraction system

reverse flow diverter

radioactive liquid waste disposal system

submerged bed scrubber

vessel

wet electrostatic precipitator

Hanford Tank Waste Treatment and Immobilization Plant
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Glossary

Batch control

Batch process

Control system

Exception handling

High level

High-high level

Interlock

Low level

Low-low level
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This term refers to control activities and control functions that provide an
ordered set ofprocessing activities to complete a batch process.

A batch process leads to the production of a finite quantity of material by
subjecting quantities of input material to an ordered set of processing activities
over a finite period using one or more pieces of equipment.

This term refers to electronic processors that perform regulatory and logic
control functions necessary for normal operation of the plant.

This term refers to those functions that deal with plant or process contingencies
and other events that occur outside the normal or desired behavior ofbatch
control.

This term refers to a notification in the control system that is activated when the
high level setpoint of the vessel has been reached.

This term refers to a notification in the control system that is activated when the
high-high level setpoint of the vessel has been reached.

Predetermined system equipment connections so that action of one part of the
system affects the action of another part of the system.

This term refers to a notification in the control system that is activated when the
low level setpoint of the vessel has been reached.

This term refers to a notification in the control system that is activated when the
low-low level setpoint of the vessel has been reached.
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1 Introduction

This document describes the instrument control logic for dangerous waste vessels and ancillary
equipment associated with the high-level waste (HLW) facility melter offgas treatment process (HOP)
and process vessel vent extraction (PVV) systems as they pertain to the dangerous waste permit.

2 Applicable Documents

24590-WTP-M6-50-POOOl, P&ID Symbols and Legend Sheet 1 of6

24590-WTP-M6-50-P0002, P&ID Symbols and Legend Sheet 2 of6

24590-WTP-M6-50-P0003, P&ID Symbols and Legend Sheet 3 of6

24590-WTP-M6-50-P0004, P&ID Symbols and Legend Sheet 4 of6

24590-WTP-M6-50-P0005, P&ID Symbols and Legend Sheet 5 of6

24590-WTP-M6-50-P0006, P&ID Symbols and Legend Sheet 60f6

24590-HLW-M6-HOP-POOOl, P&ID-HLW Melter Offgas System Melter 1 Primary Offgas Scrubber

24590-HLW-M6-HOP-P0002, P&ID-HLW Melter Offgas System Melter 1 Primary Offgas WESP

24590-HLW-M6-HOP-P0004, P&ID-HLWMelter 1 Offgas Fluidic Air Rack HOP-RK-00025 (Q)

24590-HLW-M6-HOP-P0006, P&ID-HL W Melter Offgas System Melter 1 Primary Offgas Scrubber (Q)
Condensate Vessel

24590-HLW-M6-HOP-P0009, P&JD-HL W Melter OfJgas System Melter J Primary Offgas HEME

24590-HLW-M6-HOP-POO10, P&ID-HLW Melter Offgas System Melter J Primary Ojjgas HEPA Filters

24590-HLW-M6-HOP-P20001, P&ID-HLW Melter Offgas System Melter 2 Primary Offgas Scrubber

24590-HLW-M6-HOP-P20002, P&ID-HLW Melter qtfgas System Melter 2 Primary Offgas WESP

24590-HLW-M6-HOP-P20004, P&ID-HLW Melter 2 Offgas Fluidic Air Rack HOP-RK-00048

24590-HLW-M6-HOP-P20006, P&ID-HLW Melter Offgas System Melter 2 Primary Offgas Scrubber
Condensate Vessel

24590-HLW-M6-HOP-P20009, P&JD-HL W Melter Offgas System Melter 2 Primary Offgas HEME

24590-HLW-M6-HOP-P2001O, P&ID-HLW Melter Offgas System Melter 2 Primary Offgas HEPA
Filters

24590-HLW-M6-PVV-POOOl, P&/D-HLW Process Vessel Vent Extraction System

Page 1

24590-PADC-F00041 Rev 2



24590-HLW-PER-J-02-001, Rev 2
System Logic Description for High-Level Waste Facility
- Melter Offgas Treatment Processand ProcessVessel

Vent Extraction (HOP and PW) Systems

24590-HLW-M6-PVV~P20001, P&lD-HLW Melter 2 Process Vessel Vent Extraction System

24590-HLW-3YD-HOP-00001, Systems Description/or HLW Melter OjJgas Treatment Process and
Process Vessel Vent Extraction (HOP and PVV Systems)

3 Description

The HLW HOP system plant items and ancillary equipment included in the dangerous waste permit are
the following:

• HOP-SCB-OOOOI melter 1 submerged bed scrubber (SBS)

• HOP-SCB-00002 melter 2 submerged bed scrubber (SBS)

• HOP-VSL-00903 SBS condensate receiver vessel

• HOP-VSL-00904 melter 2 SBS condensate receiver vessel

• HOP-WESP-OOOO1 melter 1 wet electrostatic precipitator (WESP)

• HOP-WESP-00002 melter 2 wet electrostatic precipitator (WESP)

• HOP-HEME-OOOOIA melter 1 high efficiency mist eliminator (HEME)

• HOP-HEME-OOOO 1B rnelter 1 high efficiency mist eliminator (HEME)

• HOP-HEME-00002A melter 2 high efficiency mist eliminator (HEME)

• HOP-HEME-00002B melter 2 high efficiency mist eliminator (HEME)

• HOP-HEPA-OOOOIA primary offgas HEPA filter

• HOP-HEPA-00002A primary offgas HEPA filter

• HOP-HEPA-OOOOIB primary offgas HEPA filter

• HOP-HEPA-00002B primary offgas HEPA filter

• HOP-HEPA-00007A primary offgas HEPA filter, melter 2

• HOP-HEPA-OOOO8A primary offgas HEPA filter, rnelter 2

• HOP-HEPA-00007B primary offgas HEPA filter, melter 2

• HOP-HEPA-00008B primary offgas HEPA filter, me1ter 2

The HLW PVV system does not contain any plant items or ancillary equipment included in the dangerous
waste permit.

3.1 Melter 1 and 2 Submerged Bed Scrubbers (SBS)

The offgas from the HLW melters with film cooler and pressure control air is transferred via the primary
offgas jumpers for further cooling and treatment in the submerged bed scrubbers (SBS) (HOP-SCB
00001 and HOP-SCB-00002). Each SBS removes particulates and cools the offgas to a desired discharge
temperature by quenching the offgas with a solution and transferring the heat out using cooling coils and
cooling jacket. The SBS levels are controlled by overflows into the SBS condensate receiver vessels
(HOP-VSL-00903 and HOP-VSL-00904). There is redundant safety system level detection within the
SBSs so that high-high liquid levels can be detected and the corresponding melter feed, reverse flow
diverters (RFDs) in the SBS condensate receiver vessel and all controlled feeds into the SBS can be
terminated. The scrubbed offgas discharges through the top of the SBSs for further treatment. Agitation

Page 2
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in the SBSs is maintained by solution jets powered by RFDs located in the SBS condensate receiver
vessels. The agitation maintains the solids in the SBSs tank bottom in suspension so that solid slurry can
be periodically removed by air jet activated siphon lines that draw slurry through the suction square to the
acidic waste vessel (RLD-VSL-00007). Condensate is circulated between the SBS and the SBS
condensate receiver vessel by pumping the solution using the RFDs.

The SBS liquid levels are maintained at nominal levels by fixed overflows to the SBS condensate receiver
vessels. Condensate and particulates are removed from the systems by regular operational batch transfers
from the SBSs to the acidic waste vessel (RLD-VSL-00007). Transfers maintain the SBS condensate
receiver vessels within the acceptable operating range. When the operator initiates the transfer-out
sequence, the control system will verify that instruments, utilities, and equipment associated with the
transfer are within operational parameters. If any of the monitored parameters are not within the specified
limits during the transfer, the control system will switch to exception handling logic. The control system
alarms or notifies the operator upon reaching the high, high-high, low, or low-low liquid levels.

When the levels are no longer within the normal operating range, interlocks in the programmable
protection system overrides operation to control high-high liquid level conditions. Figure I shows the
interlocks for the important to safety (ITS) level instruments in Table 1, which are associated with the
SBSs.

3.2 Melter 1 and 2 SBS Condensate Receiver Vessels

The SBS condensate receiver vessels (HOP-VSL-00903 and HOP-VSL-00904) receive the condensate
overflows from the SBSs, drainage from the wet electrostatic precipitators (WESP), and drainage from
the high-efficiency mist eliminators (HEME). To help minimize the buildup of solids in the bottom of the
SBSs, solution jets powered by RFDs in the SBS condensate receiver vessels are used to agitate the
solution at the bottom of the SBSs. The agitation maintains the solids in the tank bottoms suspended so
that they can be periodically removed by air jet activated siphon lines that draw slurry through the suction
square in the SBSs to the acidic waste vessel (RLD-VSL-00007). Condensate is continuously circulated
between the SBS condensate receiver vessels and the SBSs with the RFDs. Like the SBSs, there is
redundant safety system level detection within the SBS condensate receiver vessels so that high-high
liquid levels can be detected and the corresponding melter feed, water sprays to the WESP and HEME
and all controlled feeds into the SBS condensate receiver vessel can be terminated. Because the SBSs
operate at a constant level, the condensate builds up in the SBS condensate receiver vessels. The operator
will initiate a liquid waste transfer from the SBS to the acidic waste vessel (RLD-VSL-00007) to maintain
the SBS condensate receiver vessel within the acceptable operating range. The control system alarms or
notifies the operator upon reaching the high, high-high, low or low-low liquid levels.

When the levels are no longer within the normal operating range, interlocks in the programmable
protection system oven-ides operation to control high-high liquid level conditions. Figure 2 shows the
interlocks for the ITS level instruments in Table 2, which are associated with the SBS condensate receiver
vessels.

3.3 Melter 1 and 2 Wet Electrostatic Precipitators (WESP)

The SBSs offgas are routed to the corresponding WESPs (HOP-WESP-OOOOI and HOP-WESP-00002)
tor removal of aerosols and particulates down to a submicron size. The WESPs house vertical tubes,
which act as positive electrodes. Each of these tubes also has a single negatively charged electrode,
which runs down the centerline. The strong electric field, generated by the discharge electrode, generates
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electrons that apply a negative charge to the offgas particles (corona effect). The negatively charged
particles are then attracted to the positively charged tube walls. The collected particles are partially
washed from the tube wall by entrained condensate that also collects on the inner tube wall. The solids
are periodically washed from the tubes using water sprays from above the tubes. The water and collected
particulates drains into the SBS condensate receiver vessels.

The WESPs will not be expected to have liquid level accumulation during normal operations. Figure 3
shows the indication for the level instruments in Table 3, which are associated with the WESPs. lfliquid
starts to accumulate in the WESPs during normal operations, the liquid level indication will alert the
operator.

3.4 Melter 1 and 2 High Efficiency Mist Eliminators (HEME)

The purpose of the HEMEs (HOP-HEME-OOOOIA, HOP-HEME-OOOOIB, HOP-HEME-00002A, and
HOP-HEME-00002B) is to further remove aerosols from the HLW melter offgas and the vessel
ventilation air, and to reduce the solids-loading rate on the HEPA filters. As the offgas passes through the
HEMEs. the liquid droplets and other aerosols in the offgas interact and adhere to the filaments by surface
tension. The droplets agglomerate and eventually acquire enough mass to gravity flow to the bottom of
the unit and drain into the SBS condensate receiver vessels. As the condensate flows down through the
filter bed. a washing action is generated that will help wash and dissolve collected solids from the filter
elements.

The HEMEs will not be expected to have liquid level accumulation during normal operations. Figure 4
shows the indication for the level instruments in Table 4, which are associated with the HEMEs. The
liquid level indication will alert the operator that liquid is accumulating in the HEMEs.

3.5 Melter 1 and 2 High Efficiency Particulate Air (HEPA) Filters

The purpose of the high efficiency particulate air (HEPA) filters is to provide high efficiency submicron
particulate removal. The HEPA filters will be periodically tested for particulate removal efficiency to
validate performance. Figure 5 shows the indication for the pressure differential instruments in Table 5,
which are associated with the HEPA filters.

3.6 Process Vessel Vent Extraction (PVV) System

The process vessel vent (PVV) system provides a vacuum on connected tanks relative to the tanks
surroundings. The header is connected in the melter cave to the primary offgas system between the
WESP and HEME, which provides the vacuum source. There is no figure or table associated with this
system.
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Associated ITS Instruments for Melter 1 and 2 Submerged Bed Scrubbers (SBS)

Instrument Number Associated Vessel Description

HOP-LT-OI04 HOP-SCB-OOOO1 Safety control level

HOP-LT-0130 HOP-SCB-OOOO1 Redundant safety control level

HOP-LT-2104 HOP-SCB-00002 Safety control level

HOP-LT-2130 HOP-SCB-00002 Redundant safety control level

Table 2 Associated ITS Instruments for Melter 1 and 2 SBS Condensate Receiver Vessels

Instrument Number Associated Vessel Description

HOP-LT-OII0 HOP-VSL-00903 Safety control level

HOP-LT-0136 HOP-VSL-00903 Redundant safety control level

HOP-LT-2110 HOP-VSL-00904 Safety control level

HOP-LT-2136 HOP-VSL-00904 Redundant safety control level

Table 3 Associated Instruments for Melter 1 and 2 Wet Electrostatic Precipitators (WESP)

Instrument Number Associated Vessel Description I
HOP-LT-0208 HOP-WESP-OOOO I Level I
HOP-LT-2208 HOP-WESP-00002 Level I

Table 4 Associated Instruments for Melter 1 and 2 High Efficiency Mist Eliminators (HEME)

Instrument Number Associated Vessel Description I
HOP-LT-0216 HOP-HEME-OOOOIA Level I
HOP-LT-0229 HOP-HEME-OOOOlB Level I
HOP-LT-2216 HOP-HEME-00002A Level I
HOP-LT-2229 HOP-HEME-00002B Level I

Table 5 Associated Instruments for Melter 1 and 2 High Efficiency Particulate Air (HEPA)
Filters

Instrument Number Associated Vessel Description I
HOP-PDT-0222 HOP-HEPA-OOOO IA Pressure differential I
HOP-PDT-0223 HOP-HEPA-00002A Pressure differential I
HOP-PDT-0235 HOP-HEPA-OOOOlB Pressure differential I
HOP-PDT-0236 HOP-HEPA-00002B Pressure differential I
HOP-PDT-2222 HOP-HEPA-00007A Pressure differential I
HOP-PDT-2223 HOP-HEPA-00008A Pressure differential I
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HOP-PDT-2235 HOP-HEPA-OOOO7B Pressure differential

HOP-PDT-2236 HOP-H EPA-OOOO8B Pressure differential
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Figure 1 Typical ITS Level Measurement For Melter 1 And 2 Submerged Bed Scrubbers
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Typical ITS Level Measurement For Melter 1 And 2 SBS Condensate Receiver
Vessels
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Typical Level Measurement For Melter 1 And 2 Wet Electrostatic Precipitators
(WESP)
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Typical Level Measurement For Melter t And 2 High Efficiency Mist Eliminators
(HEME)
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Typical Pressure Differential Measurement For Melter 1 And 2 High Etliciency
Particulate Air (HEPA) Filters
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts that, pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Acronyms

Reference the piping and instrumentation diagrams (P&IDs) symbols and legend sheets as listed in the
Applicable Documents section, for acronyms and abbreviations used in the figures.

AEA

AI

DI

DT

DOE

HDH

HLW

LAH

LAHH

LI

LSH

LSHH

LSL

LT

P&ID

WTP

PMP

PWD

VSL

Atomic Energy Act of1954

analog input

density indicator where in circle in square, discrete input where in triangle

density transmitter

US Department of Energy

canister decontamination handling system

high-level waste

level alarm high

level alarm high-high

level indicator

level switch high

level switch high-high

level switch low

level transmitter

piping and instrumentation diagram

Hanford Tank Waste Treatment and Immobilization Plant

pump

plant wash and disposal system

vessel
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Glossary

control system

local operator
interface

interlock

low-level
control point

high-level
control point

high-high level
control point

level signal

This term refers to electronic processors that perform regulatory and logic control
functions necessary for normal operation of the plant.

This term refers to the interfaces at the cave faces where the operator will control the
system.

Predetermined system equipment connection so that action of one part of the system
affects the actions of another part of the system.

This term refers to a notification in the control system that is activated when the low
level set point of the vessel has been reached.

This term refers to a notification in the control system that is activated when the high
level set point of the vessel has been reached.

This term refers to a notification in the control system that is activated when the high
high level set point of the vessel has been reached.

This term refers to information from an instrument measuring the height of fluid m a
vessel.
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1 Introduction

This document describes the instrument control logic for dangerous waste tanks and ancillary equipment
for the canister decontamination handling (HDH) system within the high-level waste (HLW) facility as it
pertains to the dangerous waste permit.

2 Applicable Documents

24590-HLW-3YD-HDH-OOOO 1, Process System Description ofHL W Canister Decontamination
Handling System (HDH).

24590-HLW-M6-HDH-POOO1, P&ID-HLW Canister Decontamination Handling System.

24590-HLW-M6-HDH-P0002, P&ID-HLW Canister Decontamination Handling System.

24590-HLW-M6-HDH-P2000 1, P&ID-HL W Canister Decontamination Handling System.

24590-WTP-M6-50-POOOl, P&ID Symbols and Legend Sheet 1 of6.

24590-WTP-M6-50-P0002, P&ID Symbols and Legend Sheet 2 of6.

24590-WTP-M6-50-P0003, P&ID Symbols and Legend Sheet 3 of6.

24590-WTP-M6-50-P0004, P&ID Symbols and Legend Sheet 4 of6.

24590-WTP-M6-50-P0005, P&ID Symbols and Legend Sheet 5 of6.

24590-WTP-M6-50-P0006, P&ID Symbols and Legend Sheet 6 of6.

3 Description

The tank and ancillary equipment associated with dangerous waste management within the HLW HDH
process system are the following:

• HDH-YSL-OOOOI rinse tunnel canister rinse vessel

• HDH-YSL-OOOO2 canister decontamination vessel 1

• HDH-YSL-OOOO3 waste neutralization vessel

• HDH -YSL-OOOO4 canister decontamination vessel 2

• HDH-PMP-OOOO 1 bogie decontamination canister pump

24590-P ADC-F00041 Rev 3
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3.1 Rinse Tunnel Canister Rinse Vessel (HDH-VSL-00001) and Bogie Decontamination
Canister Pump (HDH-PMP-00001)

The HDH system function is to decontaminate HLW canisters. The canisters are transferred from the
HLW canister handling cave to the rinse tunnel canister rinse vessel (HDH-VSL-OOOOI) after the lids are
welded. The rinse tunnel canister rinse vessel (HDH-VSL-OOOOI) is where the decontamination sequence
starts. To prevent overflow, the rinse tunnel canister rinse vessel (HDH-VSL-OOOOI) is equipped with a
level transmitter.

When the operator is notified that the rinse tunnel canister rinse vessel (HDH-VSL-OOOOI) is ready to
rinse the canister, the operator will initiate the "rinse" sequence within the control system. When
initiated, the control system verifies that all instruments, utilities, and equipment associated with the
"rinse" cycle are within operational parameters. After all instrumentation is verified, demineralized water
is sprayed on the canister and the control system starts the bogie decontamination canister pump
(HDH-PMP-OOOOI). The rinse IS stopped by the control system when the level in the rinse tunnel canister
rinse vessel (HDH-VSL-OOOOI) reaches its high-high level control point, a specified volume has been
sprayed on the canister, or the waste neutralization vessel (HDH-VSL-00003) reaches its high-level
control point. After the "rinse" cycle is complete and the rinse tunnel canister rinse vessel
(HDH-VSL-OOOOI) low-level control point has been reached, the control system will notify the operator
through the local operator interface that the rinsed canister can be transferred to one of the canister
decontamination vessels (HDH-VSL-00002 or HDH-VSL-00004).

If the tank level is outside the normal operating range due to an abnormality, interlocks along with alarms
within the control system prevent an overflow condition. Figure 1 shows the interlocks and alarms for the
level instrument associated with the rinse tunnel canister rinse vessel (HDH-VSL-OOOOI). Figure I also
shows the level control logic for the bogie decontamination canister pump (HDH-PMP-OOOOl). To
prevent overflows and loss of primary containment, the control system alarms at high level values. The
level signal can activate an interlock or alarm within the control system. Upon receiving the high alarm
level signal, the control system indicates a high alarm to the operator and starts the bogie decon canister
pump (HDH-PMP-OOOOI). On a high-high alarm, the control system automatically stops all transfers into
the rinse tunnel canister rinse vessel (HDH-VSL-OOOOI) and alerts the operator.

3.2 Canister Decontamination Vessell (HDH-VSL-00002) and Vessel 2
(HDH-VSL-00004)

When the water rinse cycle is complete in the rinse tunnel canister rinse vessel (HDH-VSL-OOOO I), the
canister is transferred to one of the canister decontamination vessels (HDH-VSL-00002 or
HDH-VSL-00004) to be decontaminated with a cerium nitrate bath. Either of the canister
decontamination vessels (HDH-VSL-00002 or HDH-VSL-00004) can perform the decontamination
process. The canister decontamination vessels (HDH-VSL-00002 or HDH-VSL-00004) receive incoming
transfers from the cerium" addition tank (HDH-TK-00002), and the nitric acid dilution and distribution
tank (NAR-TK-OOOOl). Transfers between these tanks and vessels will be measured and verified by the
HLW control system. The canister decontamination vessels (HDH-VSL-00002 or HDH-VSL-00004) are
limited by the control system to one transfer at a time, whether it be in or out of the vessel. The density of
the liquid in the canister decontamination vessel (HDH-VSL-00002 or HDH-VSL-00004) is measured
and used to accurately determine the level of liquid in the vessel.

The vessel is empty when it receives the canister. The operator will initiate the transfer-in sequence when
the vessel has received the canister and is able to receive decontamination fluids. The controls for
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transferring both nitric acid and cerium nitrate are the same, but they are initiated at different times.
When the transfer-in sequence is initiated, the control system will verify that all instruments, utilities, and
equipment associated with the transfer are within operational parameters. Specific volumes of nitric acid
from the nitric acid dilution and distribution tank (NAR-TK-OOOO l) and cerium4+ from the cerium 4+
addition tank (HDH-TK-00002) will be added to the canister decontamination vessel (HDH-VSL-00002
or HDH-VSL-00004). The transfer will be stopped by the control system when either the level in the
canister decontamination vessel (HDH-VSL-00002 or HDH-VSL-00004) reaches its high control pomt or
the level in the nitric acid dilution and distribution tank (NAR-TK-OOOOl)reaches its low-level control
point. When the transfer is stopped and the specified time for the camster to remain in the chemical bath
has been reached, the control system will notify the operator through the local operator interface that the
contents of the canister decontamination vessel (HDH-VSL-00002 or HDH-VSL-00004) are ready to be
transferred.

The operator will initiate the transfer-out sequence within the control system. Upon sequence initiation,
the control system verifies that all instruments, utilities, and equipment associated with the transfer are
within operational parameters. The transfer is stopped by the control system when the level in the
canister decontamination vessel (HDH-VSL-00002 or HDH-VSL-00004) reaches its low-level control
point, a specified volume has been transferred, or the waste neutralization vessel (HDH-VSL-00003)
reaches its high-level control point. When the low-level control point has been reached and the transfer is
stopped, the control system will notify the operator through the plant control system interface that the
canister decontamination vessel (HDH-VSL-00002 or HDH-VSL-00004) is empty and ready for the next
step in the decontamination process.

If the vessel levels are outside the normal operating range due to an abnormality, interlocks along with
alarms within the control system prevent an overflow condition. Figure 2 shows the interlocks and alarms
for the level instrument associated with the canister decontamination vessels (HDH-VSL-00002 or
HDH-VSL-00004). Table I shows the level instruments associated with the canister decontamination
vessels (HDH-VSL-00002 or HDH-VSL-00004). To prevent overflows and loss ofprimary containment,
the control system alarms at two different high values. Upon reaching the high alarm level, the control
system indicates a high alarm to the operator and stops incoming transfers. On a high-high alarm, the
control system automatically stops all transfers within the HDH system and alerts the operator.

3.3 Waste Neutralization Vessel (HDH-VSL-00003)

The waste neutralization vessel (HDH-VSL-00003) functions as the effluent collection and neutralization
vessel for the HLW HDH System. The waste neutralization vessel (HDH-VSL-00003) is capable of
receiving all the contents of all the vessels within the HDH system. The transfer is stopped by the control
system when the level in the waste neutralization vessel (HDH-VSL-00003) reaches its high-level control
point or a specified volume has been transferred. Once the transfer is stopped, the control system will
notify the operator through the local operator interface that contents of the waste neutralization vessel
(HDH-VSL-00003) are ready to be neutralized and transferred.

The operator will initiate the transfer-out sequence within the control system. When initiated, the control
system verifies that all instruments, utilities, and equipment associated with the transfer are within
operational parameters. The transfer is stopped by the control system either when the level in the waste
neutralization vessel (HDH-VSL-00003) reaches its low-level control point, a specified volume has been
transferred, or the acidic waste vessel (RLD-VSL-00007) reaches its high-level control point. Once the
low-level control point has been reached and the transfer is stopped, the control system will notify the

24590-PADC-F00041 Rev 3
Page 3

Ref: 24590-WTP-3DP-G04T-00903



24590-HLW-PER-J-02-002, Rev 1
System Logic Description for High Level Waste Facility

- canister Decontamination Handling (HDH) System

operator through the plant control system interface that the waste neutralization vessel
(HDH-VSL-00003) is ready to receive effluent.

If the level is outside the normal operating range due to an abnormality, mterlocks along with alarms
within the control system prevent an overflow condition. Figure 3 shows the interlocks and alarms for the
level instrument associated with the waste neutralization vessel (HDH-VSL-00003). To prevent
overflows and loss of primary containment, the control system alarms at two different high values. Upon
reaching the high alarm level, the control system indicates a high alarm to the operator and stops
incoming transfers. On a high-high alarm, the control system automatically stops all transfers withm the
HDH system and alerts the operator.

Table 1 Associated Instruments for HLW canister decontamination vessell
(HDH-VSL-00002) and HLW canister decontamination vessel 2 (HDH-VSL-00004)

Instrument Tag Number Associated Vessel Description

HDH-LT-Ol18 HDH-YSL-OOOO2 level control

HDH-DT-Ol17 HDH-YSL-OOOO2 density

HDH-LT-0218 HDH-YSL-00004 level control

HDH-DT-0217 HDH-YSL-00004 density

24590-PADC-FOO041 Rev 3
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Figure 1 Level Control for Rinse Tunnel Canister Rinse Vessel (HDH-VSL-OOOOl) and Bogie
Decontamination Canister Pump (HDH-PMP-OOOOl)
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Figure 2
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Level Control for Canister Decontamination Vessell (HDH-VSL-00002) and
Canister Decontamination Vessel 2 (HDH-VSL-00004)
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Figure 3
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Level Control for Waste Neutralization Vessel (HDH-VSL-00003)
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
ABA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Acronyms and Abbreviations

Reference the P&ID Symbols and Legend Sheets, as listed in the Applicable Documents section, for
acronyms and abbreviations employed on the attached figures.

AEA

AI

DOE

HLW

HCP

HDH

HFP

HOP

HSH

LAH

LAHH

LI

LOL

LSH

LSHH

LT

P&ID

RLD

SDS

UOL

VSL

WAC

WTP

Atomic Energy Act of1954

analog input

US Department of Energy

high-level waste

HLW concentrate receipt process system

HLW canister decontamination handling system

HLW melter feed process system

HLW melter offgas treatment process system

HLW melter cave support handling system

level alarm high

level alarm high-high

level indicator

lower operating limit

level switch high

level switch high-high

level transmitter

piping and instrumentation diagram

radioactive liquid waste disposal system

safety design significant

upper operating limit

vessel

Washington Administrative Code

Hanford Tank Waste Treatment and Immobilization Plant
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Glossary

Control system

High level

High-high level

Interlock

LOL

Transfer-in

Transfer-out

UOL
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This term refers to the electronic processors that perform regulatory and logic control
functions necessary for normal operation of the plant.

This term refers to a notification in the control system that is activated when the high
level setpoint of the vessel has been reached.

This term refers to a notification in the control system that is activated when the
high-high level setpoint of the vessel has been reached.

Predetermined system equipment connections so that action of one part of the system
affects the action of another part of the system.

Lower operating limit - A low level set point used to stop a transfer-out batch
operation from the vessel under normal plant operations.

Coordinates the effluent transfer into vessel by setting the appropriate valve
alignment and facility communication.

Coordinates the effluent transfer out of a vessel by setting the appropriate valve
alignment and facility communication.

Upper operating limit - A high-level set point used to stop a transfer-in batch
operation to the vessel under normal plant operation.

Page vi



24590-HLW-PER-]-02-003, Rev 0
System Logic Description for High-Level Waste Facility

- Radioactive Liquid Waste Disposal System

1 Introduction

This document describes the instrument control logic for the ancillary equipment in the radioactive liquid
waste disposal system (RLD) within the high-level waste (HLW) facility associated with dangerous waste
permit.

2 Applicable Documents

24590-HLW-M6-RLD-POOOl, P&ID-HLW Radioactive Liquid Waste Disposal System Active Effluent
Collection.

24590-HLW-M6-RLD-P0002, P&ID - HLW Radioactive Liquid Waste Disposal System Plant Wash &
Drains Vessel.

24590-HLW-M6-RLD-P0003, P&ID - HLW Radioactive Liquid Waste Disposal System
Decontamination Tank & Sumps.

24590-HLW-M6-RLD-P0004, P&ID - HLW Radioactive Liquid Waste Disposal System Miscellaneous
Sumps.

24590-HLW-M6-RLD-P0006, P&ID - HLW Radioactive Liquid Waste Disposal System Fluidics Air
Rack RLD-RK-00023.

24590-HLW-M6-RLD-P0007, P&ID - HLW Radioactive Liquid Waste Disposal System Fluidics Air
Rack RLD-RK-00024.

24590-HLW-M6-RLD-P0008, P&ID - HLW Radioactive Liquid Waste Disposal System Miscellaneous
Sumps.

24590-HLW-M6-RLD-P0014, P&I - HLW Radioactive Liquid Waste Disposal System Offgas Drains
Collection Vessel.

24590-HLW-M6-RLD-P0015, P&ID - HLW Radioactive Liquid Waste Disposal System Miscellaneous
Sumps.

24590-HLW-M6-RLD-P0016, P&ID - HLW Radioactive Liquid Waste Disposal System Miscellaneous
Sumps.

24590-HLW-M6-RLD-P0017, P&ID - HLW Radioactive Liquid Waste Disposal System Miscellaneous
Sumps.

24590-HLW-M6-RLD-P20003, P&ID - HLW Radioactive Liquid Waste Disposal System
Decontamination Tank & Sumps - Melter 2.

24590-HLW-M6-RLD-P20004, P&ID - HLW Radioactive Liquid Waste Disposal System Miscellaneous
Sumps Melter 2.

Page 1
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24590-HLW-M6-RLD-P20005, P&ID - HLW Radioactive Liquid Waste Disposal System Miscellaneous
Sumps Melter 2.

24590-HLW-3YD-RLD-00001, System Description/or HLW Radioactive Liquid Waste Disposal (System
RLD).

WAC 173-303. "Dangerous Waste Characteristics", Dangerous Waste Regulations. Washington
Administration Code, as amended.

3 Description

3.1 System Requirements

Radioactive liquid waste disposal (RLD) system sumps, in some cases, are not tagged with the RLD
system. Sumps that are not tagged with the RLD system are tagged per the associated equipment within a
facility room. Dangerous waste sump level measurement instruments that are all within the RLD system
sumps are numbered with the RLD system designator. Vessels and the ancillary equipment associated
with dangerous waste management that are within the HLW RLD system, but numbered per the facility
room, are listed by tag number below.

HLW Sump PIN HLWroom Room Name level measurement~
number

HCP-SUMP-OOOO1 H-BOI4 wet process cell radar

HDH-SUMP-OOOO1 H-B039B canister rinse tunnel radar

HDH -SUMP-00002 H-B039A canister rinse-bogie maintenance radar

HDH-SUMP-00003 H-B035 canister decon cave radar

HFP-SUMP-00002 H-0117 melter cave no. 1 radar

HFP-SUMP-00005 H-OI06 melter cave no. 2 radar

HOP-SUMP-00003 H-B021 SBS drain collection cell no. 1 radar

HOP-SUMP-00008 H-B005 SBS drain collection cell no. 2 radar

HPH -SUMP-OOOO I H-0136 canister handling cave radar

HPH-SUMP-00005 H-0136 canister handling cave radar

HSH-SUMP-00003 H-0117 melter cave no. 1 bubbler

HSH -SUMP-00007 H-OI06 melter cave no. 2 bubbler

HSH-SUMP-00008 H-031OA melter no. I equipment decon pit radar

HSH-SUMP-00009 H-0304A melter no. 2 equipment decon pit radar

RLD-SUMP-OOOOI H-BOI4 wet process cell radar

HFP-SUMP-OOOO I H-0308 active services cell melter no. 1 none, drains to vessel
RLD-YSL-00008

HFP-SUMP-00004 H-0302 active services cell melter no. 2 none, drains to vessel
RLD-YSL-00008

RLD- YSL-00002 H-BOI4 wet process cell radar

RLD-YSL-00007 H-BOI4 wet process cell radar

Page 2
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HLW Sump PIN

RLD-YSL-00008

HLW room Room Name
number

H-BOl4 wet process cell

level measuremen~

radar

3.2 Acidic Waste Vessel

The acidic waste vessel (RLD-YSL-00007) is used to store, process, and transfer acidic waste. For waste
management reliability, transfers between vessels will be controlled by the control system for each vessel
involved in the transfer. The acidic waste vessel (RLD-YSL-00007) is limited, by the control system, to
one vessel volume transfer in or out at a time.

When the acidic waste vessel (RLD-YSL-00007) can receive effluent, the operator initiates the transfer-in
sequence. The transfer-in sequence is monitored by the control system and stopped when the level in the
acidic waste vessel (RLD-YSL-00007) reaches the upper operating limit (VOL), the specified transfer
amount has been received, or the vessel transferring effluent to the acidic waste vessel (RLD-YSL-00007)
reaches its lower operating limit (LOL). When the transfer is stopped by the control system, the operator
is alerted. The effluent is sampled and tested, then the transfer-in sequence is completed. Based on the
test results, the effluent is neutralized and prepared for transfer out.

When the effluent in the acidic waste vessel (RLD-YSL-00007) has been treated, the operator initiates the
transfer-out sequence. The transfer-out sequence is stopped by the control system when the level in the
acidic waste vessel (RLD-YSL-00007) reaches the LOL, the specified transfer amount has been
transferred, or the receiving vessel reaches its VOL. When the transfer-out sequence is complete. the
control system will alert the operator that the acidic waste vessel (RLD-YSL-00007) is ready to receive
effluent.

Table 1 shows the level instruments associated with the acidic waste vessel (RLD-YSL-00007). Figure 1
shows the typical control system (VOL and LOL) for the level instruments associated with the acidic
waste vessel (RLD-YSL-00007) level control. Two independent level signals can activate the control
system to automatically stop transfer into or out of the acidic waste vessel (RLD-YSL-00007). The level
limit, VOL, will alert the operator iflevel goes above the normal desired control range. If the vessel level
is at level alarm high-high (LAHH) due to an abnormality, the vessel control system automatically stops
transfer into the acidic waste vessel (RLD-YSL-00007) and alarms to alert the operator of the vessel level
condition.

3.3 The Plant Wash and Drains Vessel

The plant wash and drains vessel (RLD-YSL-00008) is used to store, process, and transfer plant wash and
drains effluent. Waste transfers between vessels will be measured and verified by the control system for
the vessels involved in the transfer. The control system hmits fluid transfer to one vessel volume transfer
at a time.

The plant wash and drains vessel (RLD-YSL-00008) receives effluent intermittently from various systems
and transfers from the offgas drains collection vessel (RLD-YSL-00002). When the plant wash and
drains vessel (RLD-YSL-00008) is ready to receive effluent, the operator will initiate the transfer-in
sequence. The transfer is monitored by the control system and stopped when the level in the plant wash
and drains vessel (RLD-YSL-00008) reaches its VOL, the specified transfer amount has been received, or
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the transferring vessel has reached its LOL. When the transfer IS stopped by the control system, the
operator IS alerted.

When the transfer IS complete, the effluent WIll be sampled and tested. Based on the results of this
testing, the effluent will be neutralized and prepared for transfer. The operator will initiate the
transfer-out sequence. The control system will stop the transfer when the plant wash and drains vessel
(RLD-YSL-00008) reaches its LOL, the specified amount of effluent has been transferred, or the
receiving vessel reaches its DOL.

Table 1 shows the level instruments associated with the plant wash and drains vessel (RLD-YSL-00008).
Figure 1 shows the typical control system (DOL and LOL) for the level instruments associated with the
plant wash and drains vessel (RLD-YSL-00008). Two independent level signals can activate the control
system to automatically stop transfer into or out of the plant wash and drams vessel (RLD-YSL-00008).
The DOL will alert the operator if level goes above the normal desired control range. If the effluent level
is at LAHH due to an abnormality, the vessel control system automatically stops transfer into the plant
wash and drains vessel (RLD-YSL-00008) and alarms to alert the operator of the vessel level condition.

3.4 The Offgas Drains Collection Vessel

The offgas drains collection vessel (RLD-YSL-00002) receives condensate from the low pomts in the
offgas ducts. Little to no effluent IS received during normal operation. When the offgas drains collection
vessel (RLD-YSL-00002) reaches Its DOL, the control system will alert the operator through the plant
control system interface.

When notified by the control system, the operator will initiate a transfer-out sequence. The transfer is
stopped by the control system when the effluent level in the offgas drains collection vessel
(RLD-YSL-00002) reaches its LOL, the effluent level in the plant wash and drains vessel
(RLD-YSL-00008) reaches its DOL, or the specified transfer amount has been transferred. If the effluent
level in the offgas drains collection vessel (RLD-YSL-00002) goes below the LOL, the control system
will alert the operator to initiate a procedure to add the appropriate amount of water to put the fluid at the
LOL.

If the effluent level rises above the normal operating range due to an abnormality, the LAHH interlock,
along with alarms within the control system, will alert the operator of a possible overflow condition and
stop the transfer of effluent into the offgas drains collection vessel (RLD-YSL-00002). Table 1 shows the
level instruments associated with the offgas drains collection vessel (RLD-YSL-00002). Figure 2 shows
the interlock and alarms system for the level instruments associated with the offgas drains collection
vessel (RLD-YSL-00002). The control system will alarm at two high values. Each level SIgnal can
activate an interlock or alarm in the control system to alert the operator.

3.5 Sumps

All sumps for dangerous waste systems are designed for secondary containment during abnormal
operating instances. Sump alarms may be caused by abnormal conditions, such as system leaks or
overflows. Sump level transmitters will alarm when the sump fluid level reaches the high level to trigger
operator investigation and action.

Table 2 shows the level instruments associated with the sumps. Figure 3 shows the alarm setting for the
level instruments associated with each sump WIthin the HLW facility.
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Associated Instruments for HLW Acidic Waste Vessel (RLD-VSL-00007), Plant
Wash and Drains Vessel (RLD-VSL-00008), and Offgas Drains Collection Vessel
(RLD-VSL-00002)

Instrument Tag Number Associated Vessel Description

RLD-LT-3l53 RLD-YSL-OOOO7 SDS level measurement sensor

RLD-LT-3l54 RLD-YSL-OOOO7 SDS level measurement sensor

RLD-LT-324l RLD-YSL-OOOO8 SDS level measurement sensor

RLD-LT-3242 RLD-YSL-OOOO8 SDS level measurement sensor

RLD-LT-3024 RLD-YSL-OOOO2 normal level measurement senor

RLD-LT-3027 RLD-YSL-OOOO2 normal level measurement sensor
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24590-HLW-PER-J-02-003, Rev 0
System Logic Description for High-Level Waste Facility

- Radioactive Liquid Waste Disposal System

Associated Instruments for HLW Facility Sumps

Instrument Tag Number Sump Description

RLD-LT-3014 HCP-SUMP-OOOOI level measurement sensor

RLD-LT-3215 RLD-SUMP-OOOO 1 level measurement sensor

RLD-LT-3413 HDH-SUMP-00003 level measurement sensor

RLD-LT-3102 HOP-SUMP-00003 level measurement sensor

RLD-LT-3416 HDH-SUMP-OOOOI level measurement sensor

RLD-LT-3172 HOP-SUMP-00008 level measurement sensor

RLD-LT-3411 HPH-SUMP-OOOOl level measurement sensor

RLD-LT-3403 HPH-SUMP-00005 level measurement sensor

RLD-LT-3803 HFP-SUMP-00002 level measurement sensor

RLD-LT-3805 HSH-SUMP-00003 level measurement sensor

RLD-LT-3853 HFP-SUMP-00005 level measurement sensor

RLD-LT-3333 HSH-SUMP-00008 level measurement sensor

RLD-LT-3855 HSH-SUMP-00OO7 levelnleasurementsensor

RLD-LT-3383 HSH-SUMP-00009 level nleasurement sensor

RLD-LT-34l8 HDH-SUMP-00002 level measurement sensor

Page 6
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24590-HLW-PER-J-02-003, Rev 0
System Logic Description for High-Level Waste Facility

- Radioactive Liquid Waste Disposal System

Figure 1 Typical Level Measurement for the HLW Acidic Waste Vessel (RLD-VSL-00007) and the
Plant Wash and Drains Vessel (RLD-VSL-00008)
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24590-HLW-PER-J-02-003, Rev 0
System Logic Description for High-Level Waste Facility

- Radioactive Liquid Waste Disposal System

Figure 2 Typical Level Measurement for Offgas Drains Collection Vessel (RLD-VSL-00002.
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System Logic Description for High-Level Waste Facility

- Radioactive Liquid Waste Disposal System

Figure 3 Typical Level Measurement for HLW Facility Sumps
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Notice

Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy
Act of1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively
by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole
and exclusive responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.
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Glossary

Batch control

Batch process

Control system

Exception handling

High level

High-high level

Interlock

Low level

Low-low level
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24590-HLW-PER-]-04-0001, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Feed (HFP) System
Issued for Permitting Use

This term refers to control activities and control functions that provide an
ordered set of processing activities to complete a batch process.

A batch process leads to the production of a finite quantity ofmaterial by
subjecting quantities of input material to an ordered set ofprocessing activities
over a finite period using one or more pieces of equipment.

This term refers to electronic processors that perform regulatory and logic
control functions necessary for normal operation of the plant.

This term refers to those functions that deal with plant or process contingencies
and other events that occur outside the normal or desired behavior ofbatch
control.

This term refers to a notification in the control system that is activated when the
high level setpoint of the vessel has been reached.

This term refers to a notification in the control system that is activated when the
high-high level setpoint of the vessel has been reached.

Predetermined system equipment connections so that action of one part of the
system affects the action of another part of the system.

This term refers to a notification in the control system that is activated when the
low level setpoint of the vessel has been reached.

This term refers to a notification in the control system that is activated when the
low-low level setpoint of the vessel has been reached.
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24590-HLW-PER-J-04-0001, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Feed (HFP) System
Issued for Permitting Use

1 Introduction

This document describes the instrument control logic for dangerous waste vessels and ancillary
equipment associated with the high level waste (HLW) facility melter feed process (HFP) system as they
pertain to the dangerous waste permit.

2 Applicable Documents

24590-WTP-M6-50-POOO1, P&1D Symbols and Legend Sheet 1 of6

24590-WTP-M6-50-P0002, P&1D Symbols and Legend Sheet 2 of6

24590-WTP-M6-50-P0003, P&1D Symbols and Legend Sheet 3 of6

24590-WTP-M6-50-P0004, P&1D Symbols and Legend Sheet 4 of6

24590-WTP-M6-50-P0005, P&1D Symbols and Legend Sheet 5 of6

24590-WTP-M6-50-P0006, P&1D Symbols and Legend Sheet 60f6

24590-HLW-M6-HFP-POOOl, P&1D - HLW Melter Feed Process System Melter Feed Preparation Vessel
HFP-VSL-OOOOl (Q)

24590-HLW-M6-HFP-P0002, P&1D - HLW Melter Feed Process System Melter Feed Vessel HFP-VSL
00002 (Q)

24590-HLW-M6-HFP-P20001, P&1D - HLWMelter Feed Process System Melter Feed Preparation
Vessel HFP-VSL-00005 (Melter 2) (Q)

24590-HLW-M6-HFP-P20002, P&1D - HLWMelter Feed Process System Melter Feed Vessel HFP- VSL
00006 (Melter 2) (Q)

24590-HLW-3YD-HFP-0000l, System Descriptionfor HLWMelter Feed (System HFP)

3 Description

The HLW HFP system vessels and ancillary equipment included in the dangerous waste permit are the
following:

• HFP-VSL-OOOOI

• HFP-VSL-00002

• HFP-VSL-00005

• HFP-VSL-00006

24590·PADC-F00041 Rev2

melter 1 feed preparation vessel

melter 1 feed vessel

melter 2 feed preparation vessel

melter 2 feed vessel
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24590-HLW-PER-J-04-0001, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Feed (HFP) System
Issued for Permitting Use

3.1 Melters 1 and 2 Melter Feed Preparation Vessels

The melter feed preparation vessels (HFP-VSL-OOOOI and HFP-VSL-00005) receive waste concentrate
from the HLW concentrate receipt system, mix it with glass formers from the HLW glass formers system,
sample the resulting slurry, then transfer the slurry to the corresponding melter feed vessels. Each vessel
is equipped with an agitator to keep the contents mixed, two mechanical pumps to pump the slurry to the
sampling system or the melter feed vessel, and a steam-powered ejector that allows the contents to be
transferred to the radioactive liquid waste disposal (RLD) system. Level instrumentation consists of a
radar level transmitter. Table I lists the level transmitters.

Before any transfer into the melter feed preparation vessel, the available volume is checked by the control
system. If it is not sufficient to receive the planned transfer, the operation does not begin. At all times, a
high-high level interlock is active to stop all controlled streams coming into the vessel. An alarm alerts
the operator that the interlock has activated. See Figure 1.

3.2 Melters 1 and 2 Melter Feed Vessels

The melter feed vessels (HFP-VSL-00002 and HFP-VSL-00006) receive waste slurry from the melter
feed preparation vessels in batches and transfer the material to the corresponding melters in a continuous
feed. The vessel transfers feed to the melter until a low-level setpoint is reached. While the feed to the
melter continues, a new batch is transferred from the melter feed preparation vessel. This cycle continues
as long as the melter is receiving feed. Each vessel is equipped with an agitator to keep the contents
mixed, two air displacement slurry pumps to transfer slurry to the melter, one mechanical pump for
sampling, and a steam-powered ejector that allows the contents to be transferred to the RLD system.
Level instrumentation consists of a radar level transmitter. Table 2 lists the level transmitters.

Before any transfer into the melter feed vessel, the available volume is checked by the control system. If
it is not sufficient to receive the planned transfer, the operation does not begin. At all times, a high-high
level interlock is active to stop all controlled streams coming into the vessel. An alarm alerts the operator
that the interlock has activated. See Figure I.

Table 1 Associated Instruments for Melters 1 and 2 Melter Feed Preparation Vessels

Instrument Number Associated Vessel Description

HFP-LT-0050 HFP-YSL-OOOOI Radar level transmitter

HFP-LT-2050 HFP-YSL-OOOO5 Radar level transmitter

Table 2 Associated Instruments for Melters 1 and 2 Melter Feed Vessels

Instrument Number Associated Vessel Description

HFP-LT-0047 HFP-YSL-OOOO2 Radar level transmitter

HFP-LT-2047 HFP-YSL-OOOO6 Radar level transmitter

Page 2
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Figure 1
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Typical Level Measurement for Melter Feed Preparation Vessels and Melter Feed
Vessels
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of1954 (ABA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Acronyms and Abbreviations

Reference the P&ID Symbols and Legend Sheets, as listed in the Applicable Documents section, for
acronyms and abbreviations employed on the attached figures.

AEA

AI

ASD

ASX

DOE

HLW

JPP

PN

PDI

PDT

P&ID

SS

VSL

WAC

WTP

Atomic Energy Act of1954

analog input

adjustable speed drive

autosampling system

US Department of Energy

high-level waste

jet pump pair

pulse jet ventilation system

pressure differential indicator

pressure differential transmitter

piping and instrumentation diagram

safety significant

vessel

Washington Administrative Code

Hanford Tank Waste Treatment and Immobilization Plant
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control
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24590-HLW-PER-J-04-0002, Rev 0
System Logic Description for High-Level Waste Facility

- Pulse Jet Ventilation System

This term refers to the electronic processors that perform regulatory and logic control
functions necessary for normal operation of the plant.

Anticipatory control which tries to predict the effect on one part of the system due to
a change in another and takes action to reduce the consequences to minimize the
disturbances after they have occurred.

This term refers to a notification in the control system that is activated when high
differential pressure setpoint has been reached.

Coordinates the transfer out of a vessel by setting the appropriate valve alignment
and facility communication.
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System Logic Description for High-Level Waste Facility

- Pulse Jet Ventilation System

1 Introduction

This document describes the instrument control logic for the ancillary equipment in the pulse jet
ventilation system (PN) within the high-level waste (HLW) facility associated with the dangerous waste
permit.

2 Applicable Documents

24590-HLW-M6-PJV-P0001, P&ID-HLWPulse Jet Ventilation System.

24590-HLW-M6-PJV-P0002, P&ID - HLW Pulse Jet Ventilation Treatment System.

WAC 173-303, Dangerous Waste Regulations. Washington Administration Code. as amended.

24590-HLW-3YD-PJV-00001, System Description for HLW Pulse Jet Ventilation System (System PJV).

3 Description

The HLW PJV system plant items included in the dangerous waste permit are:

• PN-HTR-00002
• PN-HEPA-00004A
• PN-HEPA-00004B
• PN-HEPA-00005A
• PN-HEPA-00005B
• PN-FAN-00002A
• PN-FAN-00002B

3.1 Function

Pulse ventilation HEPA pre-heater
PN system HEPA Filter (primary)
PN system HEPA Filter (standby primary)
PN system HEPA Filter (secondary)
PN system HEPA Filter (standby secondary)
Pulse vent extraction fan
Pulse vent extraction fan

Fluidic equipment is used for waste treatment operation to mix liquids and slurries in process vessels.
Types of fluidics equipment include pulse jet mixers (PJM), transfer reverse flow diverters (RFD), and
sampling RFDs. The PJMs mix fluids within a vessel; RFDs transfer process fluid out of a vessel, and
sampling RFDs transfer process fluid to the autosampling system (ASX). Fluidics equipment exhaust
produces emissions, as part of its normal operation, that must be contained and treated before discharge.

Fluidic equipment PJMs and RFDs use compressed air to force a vessel's process liquid to be mixed
using the PJM or transfer out of a vessel via a RFD. Exhaust from the fluidic equipment into the PN
header is drawn through the PN system electric pre-heater and high efficiency particulate air (HEPA)
filter by a fan prior to emission discharge to the atmosphere through a dedicated PN system stack.

The intent of the process control system is to maintain a vacuum in the PN system relative to the
surrounding cave. Pressure in the PN system must be monitored to ensure that the system pressure

Page 1
24590-PAOC-FOO041 Rev 3



24590-HlW-PER-J-04-0002, Rev 0
System logic Description for High-level Waste Facility

- Pulse Jet Ventilation System

remains negative with respect to ambient pressure and ensures that the pressure hmits for the PN system
are not exceeded.

Fluidic equipment creates flow rates of emissions, which vary over the various fluidics operation cycles.
The total emissions flow rate varies depending on how the fluidics cycles combine at a particular time and
the number of fluidics equipment operating at a particular time.

To control pressure limits, system pressure measurement is a feed forward signal to control exhaust fan
speed, via the adjustable speed drive (ASD). The exhaust fan maintains the PN system under a vacuum
while emissions are discharged into the system from the fluidics equipment. The PN fans, one operating
and one in standby, draw emissions through the pre-heater, HEPA filters, and out to the atmosphere via a
dedicated exhaust stack.

3.2 High Efficiency Particulate Air (HEPA) Filter System

The purpose of the HEPA filters is to provide high efficiency submicron particulate removal. The HEPA
filters will be periodically tested for particulate removal efficiency to validate performance. Figure 1
shows the typical pressure differential instrument function and tag numbers listed in Table 1, which are
associated with the HEPA filters.

Table 1. Associated Instrument Sensors for HLW PJV High Efficiency Particulate Air (HEPA)
Filters

Instrument Tag Number Associated Equipment Description

PJV-PDT-3005 PJV-HEPA-OOOO4A pressure differential sensor

PJV-PDT-3006 PJV-HEPA-OOOO5A pressure differential sensor

PJV-PDT-3007 PJV-HEPA-OOOO4B pressure differential sensor

PJV-PDT-3008 PJV-HEPA-OOOO5B pressure differential sensor

Page 2
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Figure 1. Typical Pressure Differential Measurement for PJV High Efficiency Particulate Air
(HEPA) Filters
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

Page ii
24590-PADC-F00041 Rev 3



History Sheet

24590-HLW·PER-J-04-0003, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Cave Support Handling System
Decontamination Tank

Rev
o

Date
10-26-04

Reason for revision
Issued for permitting use

Revised by
R Frink

24590-PADC-F00041 Rev 3
Page iii



24590-HLW-PER-J-04-0003, Rev 0
System Logic Description for High-Level Waste Facility

- Melter cave Support Handling System
Decontamination Tank

Contents

Notice ii

History Sheet iii

Acronyms and Abbreviations v

Glossary vi

1 Introduction 1

2 Applicable Documents 1

3 Description 1

3.1 System 1

3.2 Transfer Control Logic 1

Tables

Table 1

Figures

Instruments for HL W HSH Decontamination Tank (HSH-TK-OOOOl),
Melter 1 and Decontamination Tank (HSH-TK-00002), Melter 2 3

Figure 1 Typical Level Measurement for HLW HSH Decontamination Tank
HSH-TK-OOOOl) for Melter 1 and Decontamination Tank (HSH-TK-00002)
for Melter 2 4

Pageiv
24590-PADC-F00041 Rev 3



24590-HLW-PER-J-04-0003, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Cave Support Handling System
Decontamination Tank

Acronyms and Abbreviations

Reference the P&ID Symbols and Legend Sheets, as listed in the Applicable Documents section, for
acronyms and abbreviations employed on the attached figures.

AEA

AI

Decon

DOE

HLW

HSH

LAH

LAHH

LI

LOL

LSH

LSHH

LT

P&ID

RLD

TK

UOL

WAC

WTP

Atomic Energy Act of1954

analog input
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US Department of Energy

high-level waste

HLW melter cave support handling system

level alarm high

level alarm high-high

level indicator

lower operating limit

level switch high

level switch high-high

level transmitter

piping and instrumentation diagram

radioactive liquid waste disposal system

tank

upper operating limit

Washington Administrative Code

Hanford Tank Waste Treatment and Immobilization Plant

24590-PADC-F00041 Rev 3
Page v



Glossary

Control system

High level

High-high level

Interlock

LOL

Transfer-in

Transfer-out

UOL

24590-PADC-F00041 Rev 3

24590-HLW-PER-J-04-0003, Rev 0
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- Melter Cave Support Handling System
Decontamination Tank

This term refers to the electronic processors that perform regulatory and logic control
functions necessary for normal operation of the plant.

This term refers to a notification in the control system that is activated when the high
level setpoint of the vessel has been reached.

This term refers to a notification in the control system that is activated when the
high-high level setpoint of the vessel has been reached.

Predetermined system equipment connections so that action of one part of the system
affects the action of another part of the system.

Lower operating limit - A low level set point used to stop a transfer-out batch
operation from the vessel under normal plant operations.

Coordinates the effluent transfer into a vessel by setting the appropriate valve
alignment and facility communication.

Coordinates the effluent transfer out of a vessel by setting the appropriate valve
alignment and facility communication.

Upper operating limit - A high level set point used to stop a transfer-in batch
operation to the vessel under normal plant operation.
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24590-HLW-PER-J-04-0003, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Cave Support Handling System
Decontamination Tank

1 Introduction

This document describes the instrument control logic for the high-level waste (HLW) facility
decontamination tanks within the melter cave support handling system associated with the dangerous
waste permit.

2 Applicable Documents

24590-HLW-M6-RLD-P0003, P&ID - HL W Radioactive Liquid Waste Disposal System
Decontamination Tank & Sumps.

24590-HLW-M6-RLD-P20003, P&ID - HLW Radioactive Liquid Waste Disposal System
Decontamination Tank & Sumps - Melter 2.

24590-HLW-PER-J-02-003, System Logic Description for HLW Facility Radioactive Liquid Waste
Disposal System.

WAC 173-303, Dangerous Waste Regulations. Washington Administration Code, as amended.

3 Description

3.1 System

The radioactive liquid waste disposal (RLD) system is the receipt system for the HLW melter support
handling system (HSH) decontamination tank liquid. Instruments for the decontamination tank level and
density are tagged with the RLD system tag numbers. Decontamination tank level measurement will not
always be based on water pressure differential. The tank headspace is considered a constant pressure and
the density of the liquid will be variable. Tank liquid density changes are used to sense and compensate
the tank level measurement. Density compensation is via a calculation within the control system.

The decontamination tanks control system instruments have tag numbers with the HSH system
designator. The ancillary equipments in the dangerous waste permit are:

•
•

HSH-TK-OOOO 1
HSH-TK-00002

decontamination tank melter cave 1
decontamination tank melter cave 2

3.2 Transfer Control Logic

The decontamination tanks (HSH-TK-OOOOI or HSH-TK-00002) are used to decontaminate equipment
prior to hands on repair. Liquid waste may be periodically transferred from the HSH decontamination
tanks (HSH-TK-OOOOI or HSH-TK-00002) to the RLD plant wash and drains vessel (RLD-VSL-00008).
Liquid waste transfers between the decontamination tanks (HSH-TK-OOOOI or HSH-TK-00002) and the
RLD plant wash and drains vessel (RLD-VSL-00008) will be controlled by the control system. Level
instrumentation and control to prevent overfill of the RLD receipt vessel are provided in System Logic
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System Logic Description for High-Level Waste Facility

- Melter Cave Support Handling System
Decontamination Tank

Description for High Level Waste Facility - Radioactivity Liquid Waste Disposal System. Transfers will
be limited to one decontamination tank volume transfer from one of the two decontamination tanks at a
time.

When a decontamination tank for melter 1 (HSH-TK-OOOOI) or for melter 2 (HSH-TK-00002) is
available to transfer waste effluent out of a decontamination tank, the operator initiates the transfer-out
sequence. The transfer-out sequence is stopped by the control system when the level in the
decontamination tank (HSH-TK-OOOOI or HSH-TK-00002) reaches the lower operating limit (LOL), the
specified transfer amount has been transferred, or the receiving vessel reaches its upper operating limit
(VOL). When the transfer-out sequence is complete, the control system will alert the operator that the
transfer is complete.

Table 1 shows the level and density instruments associated with the decontamination tanks
(HSH-TK-OOOOI and HSH-TK-00002). Figure 1 shows the typical control system (VOL and LOL) for
the level instruments associated with the decontamination tanks (HSH-TK-OOOOI and HSH-TK-00002).
The decontamination tank effluent will be transferred out when equipment decontamination is completed.
The decontamination tank level signal will alert the operator iflevel goes above the normal desired
control range. A level alarm high-high (LAHH) can activate the control system to automatically stop the
fluid being added to the decontamination tank that is in use.

Page 2
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Table 1

24590-HLW-PER-J-04-0003, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Cave Support Handling System
Decontamination Tank

Instruments for HLW HSH Decontamination Tank (HSH-TK-OOOOl), Melter 1
and Decontamination Tank (HSH-TK-00002), Melter 2.

Instrument Tag Number Associated Vessel Description

RLD-DT-3329 HSH -TK-00001 density measurement sensor

RLD-LT-3307 HSH-TK-OOOOI level measurement sensor

RLD-DT-3379 HSH -TK-00002 density measurement sensor

RLD-LT-3357 HSH-TK-00002 level measurement senor

Page 3
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24590-HLW-PER-]-04-0003, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Cave Support Handling System
Decontamination Tank

Figure 1 Typical Level Measurement for HLW HSH Decontamination Tank HSH-TK-OOOOl) for
Melter 1 and Decontamination Tank (HSH-TK-00002) for Melter 2.
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Attachment 51 – Appendix 10.18 
High Level Waste Building 

Operating Documents 
 

 
Where information regarding treatment, management, and disposal of the radioactive 
source, byproduct material, and/or special nuclear components of mixed waste (as 
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this 
permit, it is not incorporated for the purpose of regulating the radiation hazards of such 
components under the authority of this permit and chapter 70.105 RCW.  In the event of 
any conflict between Permit Condition III.10.A. and any statement relating to the 
regulation of source, special nuclear, and byproduct material contained in portions of the 
permit application that are incorporated into this permit, Permit Condition III.10.A. will 
prevail. 

 

Additional appendices will be added to this appendix as new information is incorporated 
into this permit.   
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Modification to Revision 8 

Expiration Date: September 27, 2004 
Page 1 of 1 

Drawings and Documents 
Attachment 51 – Appendix 10.18 

High Level Waste Building 
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department ofEnergy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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HLW Facility Waste Removal Capability

1 Summary

The High Level Waste (HLW) facility must satisfy the waste removal criteria ofWashington
Administrative Code (WAC) 173-303-640(4) and Dangerous Waste Permit (DWP) Number
WA7890008967, Permit Condition IlL 10.E.9 .e.iii and IlL 10.J.5 .e.iii for HLW vitrification facility Sub
systems and tanks, hereafter called regulated plant items, secondary containment areas. This report
evaluates the capability for removing, within 24 hours, leaked waste that may accumulate within the
regulated secondary containment areas in the HLW facility.

The secondary containment areas located at different elevations of the HLW facility are provided with
sumps. These sumps are lined with 6 % molybdenum stainless steel liner material and equipped with
radar or bubbler-type level detectors and have either ejectors or pumps.

Waste removal capability is estimated for the regulated plant items secondary containment areas listed as
follows:

1. Wet Process Cell- South (Room H-BOI4) / -21 Ft Elevation
The flooding volume in this area includes the total volume of the largest vessel (one of the HLW
Concentrate Receipt Vessels, HCP-VSL-OOOOll 00002 *). There are no fire sprinklers provided
in this cell.

* Note: The HLW Concentrate Receipt Vessels have been deleted from design, however, for the
purpose of this report these vessels represent bounding volume consideration for this cell.

2. Wet Process Cell- North (Room H-BOI4) / -21 Ft Elevation
The flooding volume in this area includes the total volume of the Offgas Drains Collection Vessel
(RLD-VSL-00002). This cell has no fire protection sprinklers.

3. Canister Decon Cave (Room H-B035) / -16 Ft Elevation
The flooding volume in this area includes 110 % ofthe maximum operating volume of the Waste
Neutralization Vessel (HDH-VSL-00003). This room has no fire protection sprinklers.

4. Canister Rinse Tunnel (Room H-B039B) / -16.5 Ft Elevation
The flooding volume in this area includes 110 % of the maximum operating volume of the Rinse
Tunnel Canister Rinse Vessel (HDH-VSL-OOOOl) and a firewater volume.

5. Canister Rinse-Bogie Maintenance (Room H-B039A) / -16 Ft Elevation
The flooding volume in this area includes 110 % of the maximum operating volume of the Rinse
Tunnel Canister Rinse Vessel (HDH-VSL-OOOOl) and a firewater volume.

6. SBS Drain Collection Cell No 1 (Room H-B021) / -21 Ft Elevation
The flooding volume in this area includes 110 % of the maximum operating volume of SBS
Condensate Receiver Vessel (HOP-VSL-00903). This room has no fire protection sprinklers.

7. SBS Drain Collection Cell No 2 (Room H-B005) / -21 Ft Elevation
The flooding volume in this area includes 110 % of the maximum operating volume of SBS
Condensate Receiver Vessel (HOP-VSL-00904). This room has no fire protection sprinklers.
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8. Melter Cave No 1 - South (Room H-0117) / 3 Ft Elevation
The flooding volume in this area includes 110 % of the maximum operating volume of the Melter
1 Feed Vessel (HFP-VSL-00002). This room has no fire protection sprinklers.

9. Melter 1 Equipment Decontamination Pit (Room H-0310A) / 0 Ft Elevation
The flooding volume in this area includes 110 % of the maximum operating volume of
Decontamination Tank Melter Cave 1 (HSH-TK-OOOOI). This room has no fire protection
sprinklers.

10. Melter Cave No 2 - South (Room H-0106) /3 Ft Elevation
The flooding volume in this area includes 110 % of the maximum operating volume of the Melter
2 Feed Vessel (HFP-VSL-00006). This room has no fire protection sprinklers.

11. MeIter 2 Equipment Decontamination Pit (Room H-0304A) /0 Ft Elevation
The flooding volume in this area includes 110 % of the maximum operating volume of
Decontamination Tank Melter Cave 2 (HSH-TK-00002). This room has no fire protection
sprinklers.

The results of the evaluation of waste removal capacity for each of the secondary containment areas is
summarized as follows:

1. Wet Process Cell- South (Room H-BOI4) / -21 Ft Elevation
Waste removal is achieved by the operation of one steam ejector in sump HCP-SUMP-OOOOL
Total containment area waste removal capability is 14.0 hours.

2. Wet Process Cell- North (Room H-BOI4) / -21 Ft Elevation
Waste removal is achieved by the operation ofone steam ejector in sump RLD-SUMP-OOOOI.
Total containment area waste removal capability is 0.2 hours.

3. Canister Decon Cave (Room H-B035) / -16 Ft Elevation
Waste removal is achieved by the operation of one steam ejector in sump HDH-SUMP-00003.
Total containment area waste removal capability is 3.8 hours.

4. Canister Rinse Tunnel (Room H-B039B) / -16.5 Ft Elevation
Waste removal is achieved by the operation of one steam ejector in sump HDH-SUMP-OOOOI.
Total containment area waste removal capability is 4.3 hours.

5. Canister Rinse-Bogie Maintenance (Room H-B039A) / -16 Ft Elevation
Waste removal is achieved by the operation of one pump in sump HDH-SUMP-00002. Total
containment area waste removal capability is 5.0 hours.

6. SBS Drain Collection Cell No 1 (Room H-B021) / -21 Ft Elevation
Waste removal is achieved by the operation of one steam ejector in sump HOP-SUMP-00003.
Total containment area waste removal capability is 7.7 hours.

7. SBS Drain Collection Cell No 2 (Room H-B005) / -21 Ft Elevation
Waste removal is achieved by the operation of one steam ejector in sump HOP-SUMP-00008.
Total containment area waste removal capability is 7.7 hours.

8. Melter Cave No 1 - South (Room H-OlI7) / 3 Ft Elevation
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Waste removal is achieved by the operation of one steam ejector operating in sump HFP-SUMP
00002. Total containment area waste removal capability is 6.0 hours.

9. Melter I Equipment Decontamination Pit (Room H-03IOA) / 0 Ft Elevation
Waste removal is achieved by the operation of one steam ejector in sump HSH-SUMP-00008.
Total containment area waste removal capability is 3.1 hours.

10. Melter Cave No 2 - South (Room H-OI06) / 3 Ft Elevation
Waste removal is achieved by the operation of one steam ejector in sump HFP-SUMP-00005.
Total containment area waste removal capability is 6.0 hours.

II. Melter 2 Equipment Decontamination Pit (Room H-0304A) / 0 Ft Elevation
Waste removal is achieved by the operation of one steam ejector in sump HSH-SUMP-00009.
Total containment area waste removal capability is 3.1 hours.

These values range from 0.2 to 14.0 hours and are within the 24-hour period required by Chapter 173-303
WAC and stipulated by DWP Conditions IILlO.E.9.e.iii and III.10J.5.e.iii. These values are based on
consideration of the maximum operating volume of a single vessel in its respective secondary
containment area, plus the maximum anticipated volume of firewater (if applicable) that is postulated to
accumulate in these cells and a design allowance of 5 % of flood volume to account for other auxiliary
components (piping and equipment) in the room.

2 Objective

The purpose of this report is to estimate and document the waste removal capabilities for the HLW
facility secondary containment areas associated with regulated plant items.

The HLW Facility must satisfy the waste removal criteria of Chapter 173-303 WAC and DWP Conditions
III.10.E.9.e.iii and III.10J.5.e.iii for secondary containment systems. This report evaluates the capability
for removing, within 24 hours, leaked waste that may accumulate within the regulated process cells
within the facility.

Excluded from the scope of this report are:

• Secondary containment areas that do not include regulated plant items, such as Canister Handling
Cave. The sumps located in Canister Handling Cave (Room H-0136), HPH-SUM-00001 and HPH
SUMP-00005, have not been included in the waste removal analysis because the Canister Handling
Cave does not house regulated plant items but has only ancillary equipment (piping). However,
each of these sumps is provided with an ejector, which is capable of removing 36,000 gallons of
leaked waste over 24 hours period at the rate of 25 gpm.

• Secondary containment areas that house HLW melters, such as Central containment areas in Melter
Cave I and 2. The sumps located in the Melter Cave - Central (Rooms H-0106 and H-0117), HSH
SUMP-00003 and HSH-SUMP-00007, have not been included in the waste removal analysis
because the Melter Cave- Central does not house regulated plant items that contain liquids, but has
only ancillary equipment (piping). However, each of these sumps is provided with an ejector, which
is capable of removing 36,000 gallons of leaked waste over 24 hours period at the rate of 25 gpm.
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3 Description

The regulatory requirements for the regulated plant items containment areas are included in WAC 173
303-640(4), Tank Systems, Containment and Detection of Releases (Reference I). The regulatory
requirements are stated as follows:

"(b) Secondary containment must be:

... designed or operated to drain and remove leaks, spills, or precipitation... from the
secondary containment system within 24 hours or in as timely a manner as is possible ..."
[WAC 173-303-640(4)(c)(iv)].

In addition, the Waste Treatment Plant DWP (Reference 2), Permit Conditions lli.10.E.9.e.iii and
III.IOJ.5.e.iii require submittal of:

"Detailed operational plans and descriptions, demonstrating that spilled or leaked waste and
accumulated liquids can be removed from the secondary containment system within twenty-four
(24) hours." [WAC 173-303-806(4)(c)(vii)].

4 Assumptions

Assumptions used in this evaluation of the HLW facility waste removal capabilities are listed as follows.

I. Nominal design flow rates for ejectors and sump pumps are used to estimate waste removal rates.
Purchased equipment will have capacities equal to or exceeding the nominal design flow rates.

2. Operator response times needed for activating transfer ejectors or sump pumps or time required
for manual alignment of valves and pump priming are negligible and ignored for the purposes of
this evaluation.

3. The capacity to receive and store leaks removed from secondary containment areas is assumed to
be available. Adequate space is available in PTF vessels to contain the total estimated flooding
volume from a leak in RLD-VSL-00008. For postulated leaks from other tanks, adequate space is
available in RLD-VSL-00008 to contain the total estimated flooding volume for a single event, or
can be made available in RLD-VSL-00008 by pumping from it to PTF. Delays associated with
drawing down liquid level in RLD-VSL-00008 to create adequate space, and delays associated
with sampling, analysis, and waste neutralization prior to initiating waste transfers to PTF, are not
considered. If the leak cannot be removed from the secondary containment areas within the 24
hours, Ecology will be notified and actions taken as required under the permit conditions
III.10.E.5.j and lli.lO.J.1.a.xxiv.

5 Analysis

5.1 Sumps Located at Elevation -21 Ft

The Wet Process Cell floor area (H-BOI4) is divided into two sections; the north and south. Each of these
two sections is provided with a sump at -21 ft elevation.
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5.1.1 Wet Process Cell South

The south section accommodates the Acidic Waste Vessel (RLD-VSL-00007) and Plant Wash and Drain
Vessel (RLD-VSL-00008). The maximum flooding volume scenario is the failure of the largest vessel in
the containment area. The Wet Process Cell (South) sump HCP-SUMP-OOOOI is provided with level
detector and two emptying ejectors. The ejectors transfer the sump contents to Plant Wash and Drain
Vessel (RLD-VSL-00008) or Pretreatment Facility (PTF). If the capacity of the Plant Wash and Drains
Vessel (HLW-VSL-00008) is exceeded or failure of the vessel occurs, the excess flows into sump HCP
SUMP-OOOO1. The redundant ejector transfers the waste to breakpot, RLD-BRKPT-00004, from where it
is transferred by gravity to PTF. The maximum postulated flood considered is the total volume of one of
the HLW Concentrate Receipt Vessels released to the containment. The HLW Concentrate Receipt
Vessels have been deleted from design, however, for the purpose of this report, these vessels represent
bounding volume consideration for this cell.

5.1.2 Wet Process Cell North

The Offgas Drain Collection Vessel (RLD-VSL-00002) is located in the north section of the Wet Process
Cell. The postulated maximum flood volume is the total volume of this vessel. The Wet Process cell
(North) sump RLD-SUMP-OOOOI is provided with level detector and two emptying ejectors. The ejectors
transfer the sump contents to Plant Wash and Drain Vessel (RLD-VSL-00008).

5.1.3 Canister Decon Cave

There are three vessels located in the Canister Decon Cave (H-B035): Canister Decon Vessell and 2
(HDH-VSL-00002 and HDH-VSL-00004) and Waste Neutralization Vessel (HDH-VSL-00003). Any
leakages from the Canister Decon Vessell (HDH-VSL-00002), Canister Decon Vessel 2 (HDH-VSL
00004), and Waste Neutralization Vessel (HDH-VSL-00003) flow into sump HDH-SUMP-0000310cated
in the Canister Decon Cave at -16 ft elevation. This sump is provided with level detector and an ejector.
The ejector transfers the sump contents to Plant Wash and Drain Vessel (RLD-VSL-00008).

5.1.4 Canister Rinse Tunnel

The Rinse Tunnel Canister Rinse Vessel (HDH-VSL-OOOOl) is located in the Canister Rinse Tunnel
(H-B039B). The maximum volume that could be released into the room H-B039B upon vessel failure is
110 % ofthe maximum operating volume of Rinse Tunnel Canister Rinse Vessel. The Rinse Tunnel
Canister Rinse-Bogie Maintenance Room and Canister Rinse Tunnel are interconnected and the flooding
overflows from one room into the other room. Since the flood volume of the Canister Rinse-Bogie
Maintenance Room is larger than Canister Rinse Tunnel, the flood volume of Canister Rinse-Bogie
Maintenance Room is the postulated maximum flood volume for Canister Rinse Tunnel. Sump HDH
SUMP-OOOO1 is located in this room at -16.5 ft elevation and is provided with level detector and an
ejector. The ejector transfers the sump contents to Plant Wash and Drain Vessel (RLD-VSL-00008).

5.1.5 Canister Rinse-Bogie Maintenance Room

The Rinse Tunnel Canister Rinse Vessel (HDH-VSL-OOOO 1) could be moved on a bogie into the Canister
Rinse Rinse-Bogie Maintenance Room (H-B039A). In the event of vessel failure, flooding could occur in
the room. The maximum volume that could be released into the room H-B039A upon vessel failure is
110 % of the maximum operating volume of Rinse Tunnel Canister Rinse Vessel. Sump HDH-SUMP
00002 is located in this room at -16 ft elevation and is provided with level detector and a pump. The
pump transfers the sump contents to Plant Wash and Drain Vessel (RLD-VSL-00008).
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5.1.6 SBS Drain Collection Cell No 1

SBS Condensate Receiver Vessel, HOP-VSL-00903 and sump HOP-SUMP-00003 are located in this cell
(H-B021). Any leakage from the SBS Condensate Receiver Vessel (HOP-VSL-00903) flows into sump
HOP-SUMP-00003. This sump also receives waste, through gravity floor drain from the secondary
containment for the Melter 1 Submerged Bed Scrubber (SBS) and Melter I High Efficiency Mist
Eliminators (HEMEs). This sump is located at -21 ft elevation and is provided with level detector and
two ejectors. The ejectors transfer the sump contents to Plant Wash and Drain Vessel (RLD-VSL-00008).

5.1.7 SBS Drain Collection Cell No 2

SBS Condensate Receiver Vessel, HOP-VSL-00904 and sump HOP-SUMP-00008 are located in this cell
(H-B005). Any leakage from the SBS Condensate Receiver Vessel (HOP-VSL-00904) flows into sump
HOP-SUMP-00008. This sump also receives waste, through gravity floor drain from the secondary
containment for the Melter 2 SBS and Melter 2 HEMEs. This sump is located at -21 ft elevation and is
provided with level detector and two ejectors. The ejectors transfer the sump contents to Plant Wash and
Drain Vessel (RLD-VSL-00008).

5.2 Sumps Located at Elevation 0 Ft

5.2.1 Sumps Located in the Melter Cave No 1

Sump HFP-SUMP-00002 is located at 5 ft elevation in the south section of the cell (H-0117). If the
capacity of the Melter 1 Feed Preparation Vessel (HFP-VSL-OOOOI) or Melter 1 Feed Vessel (HFP-VSL
00002) is exceeded, the vessel overflows into this sump. Any leakages from these vessels also flow into
this sump. The sump is provided with level detector and an ejector. The ejector transfers the sump
contents to Plant Wash and Drain Vessel (RLD-VSL-00008).

5.2.2 Melter 1 Decontamination Pit

Sump HSH-SUMP-00008 is located at 0 ft elevation in the Melter 1 Equipment Decontamination Pit (H
03 lOA). If the capacity of the Decontamination Tank Melter Cave 1 (HSH-TK-OOOOI) is exceeded, the
excess overflows into this sump. This sump is provided with level detector and an ejector. The ejector
transfers the sump contents to Plant Wash and Drain Vessel (RLD-VSL-00008).

5.2.3 Sumps Located in the Melter Cave No 2

Sump HFP-SUMP-00005 is located at 5 ft elevation in the south section of the cell (H-OI06). If the
capacity of the Melter 2 Feed Preparation Vessel (HFP-VSL-00005) or Melter 2 Feed Vessel (HFP-VSL
00006) is exceeded, the vessel overflows into this sump. Any leakages from these vessels also flow into
this sump. This sump is provided with level detector and an ejector. The ejector transfers the sump
contents to Plant Wash and Drain Vessel (RLD-VSL-00008).

5.2.4 Melter 2 Decontamination Pit

Sump HSH-SUMP-00009 is located at 0 ft elevation in the Melter 2 Equipment Decontamination Pit (H
0304A). If the capacity of the Decontamination Tank Melter Cave 2 (HSH-TK-00002) is exceeded, the
excess overflows into this sump. This sump is provided with level detector and an ejector. The ejector
transfers the sump contents to Plant Wash and Drain Vessel (RLD-VSL-00008).
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5.3 Sumps Located at Elevation 37 Ft

Sump HFP-SUMP-OOOOI is located at 37 ft elevation in the active service cell Melter 1 (H-0308). Any
leakage from the Melter 1 wet electrostatic precipitator, HOP-WESP-00001, flows into this sump. Sump
HFP-SUMP-00004 is located at 37 ft elevation in the active service cell Melter 2 (H-0302). Any leakage
from the Melter 2 wet electrostatic precipitator, HOP-WESP-00002, flows into this sump. The leakages
collected in these sumps drain by gravity into the Plant Wash and Drains Vessel (RLD-VSL-00008). If
the maximum operating volume of the wet electrostatic precipitator were to leak into this sump, it would
gravity drain into RLD-VSL-00008 in less than an hour. Therefore, the sumps HFP-SUMP-OOOOI and
HFP-SUMP-00004 are not included in the below analysis.

5.4 Sumps and PumplEjectors Data

The sumps and pump/ejectors data are summarized in the following table.

EjectorlPump
Room No. Sump Number Ejector! Pump Number Design Flowrate

(gpm)

H-B014 HCP-SUMP-OOOO1 RLD-EJCTR-00049A/B 25
H-B014 RLD-SUMP-OOOO 1 RLD-EJCTR-00052A/B 25
H-B035 HDH-SUMP-OOOO3 RLD-EJCTR-00054 25

H-B039B HDH-SUMP-OOOOI RLD-EJCTR-00055 25
H-B039A HDH-SUMP-OOOO2 RLD-PMP-00023 25
H-B021 HOP-SUMP-OOOO3 RLD-EJCTR-00053A/B 25
H-BOO5 HOP-SUMP-OOOO8 RLD-EJCTR-00176A/B 25
H-0117 HFP-SUMP-OOOO2 RLD-EJCTR-OO172 25

H-0310A HSH-SUMP-OOOO8 RLD-EJCTR-00026 25
H-0106 HFP-SUMP-OOOO5 RLD-EJCTR-00178 25

H-0304A HSH -SUMP-OOOO9 RLD-EJCTR-00173 25

6 Sump Removal Rates

The results ofthis evaluation are compiled in the following table based on calculations provided in
Section 7.

HLW Facility Waste Removal Capability Over 24 Hours

Containment Containment Sump Sump Largest Largest Fire Fire Total Total
Area Area Room Number Waste Vessel in Vessel Water Water Flooding Containment

Elevation Number Removal Containment Volume!. volume,' Area Waste

(ft) Capacity, Area (Vessel Waste (US gal) Removal including Removal
(US Number and Removal Capability, Design Capability

gal/h) Maximum Allowance ( h)
Volume)' Capability, h (US gal)

h

H-BOI4
HCP- HCP-VSL-

Not Not
-21

(South)
SUMP- 1,500 00001, 13.4

Applicable Applicable
21,064 14.0

00001 20,061 gal
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Containment Containment Sump Sump Largest Largest Fire Fire Total Total
Area Area Room Number Waste Vessel in Vessel Water Water Flooding Containment

Elevation Number Removal Containment Volume1
• Volume/ Area Waste

(ft)
Capacity, Area (Vessel Waste (US gal) Removal including Removal

(US Number and Removal Capability, Design Capability
gal/h) Maximum Allowance ( h)

Volume)' Capability, h (US gal)
h

H-BOI4 RLD- RLD-VSL- Not Not
-21 (North) SUMP- 1,500 00002, 0.2 Applicable Applicable

359 0.2
ooooi 344 gal
HDH- HDH-VSL- Not Not

-16 H-B035 SUMP- 1,500 00003, 3.6 Applicable Applicable
5,625 3.8

00003 5,35611:al
HDH- HDH-VSL-

-16.5 H-B039B SUMP- 1,500 ,OO1סס 2.6 2,228 1.5 6,485 4.3
00001 3,949 gal
HDH- HDH-VSL-

-16 H-B039A SUMP- 1,500 00001, 2.6 3,168 2.1 7,480 5.0
ooooz 3,949gal
HOP- HOP-VSL-

Not Not
-21 H-B021 SUMP- 1,500 00903, 7.3 Applicable Applicable 11,482 7.7

00003 10,936gal
HOP- HOP-VSL- Not Not

-21 H-B005 SUMP- 1,500 00904, 7.3 Applicable Applicable
11,482 7.7

oooos 10,93611:al
HFP- HFP-VSL-

Not Not
3 H-01l7 SUMP- 1,500 ,OO2סס 5.7 Applicable Applicable

8,939 6.0
00002 8,51211:31
HSH- HSH-TK-

Not Not
0 H-0310A SUMP- 1,500 00001, 2.9 Applicable Applicable

4,578 3.1
00008 4,361 gal
HFP- HFP-VSL- Not Not

3 H-D106 SUMP- 1,500 00006, 5.7 Applicable Applicable
8,939 6.0

oooos 8,51211:al
HSH- HSH-TK-

Not Not
0 H-0304A SUMP- 1,500 00002, 2.9 Applicable Applicable

4,578 3.1
00009 4,361 gal

1 110 % of maximum operating volume or total volume of the vessel which ever is larger.
2 Fire water volume and total volume derived from flooding volume reports (Ref. 3)

7 Bounding Calculations

Waste removal capability is estimated for eleven secondary containment areas with regulated plant items
based on the bounding calculation presented in this section. The eleven secondary containment areas and
their location in the HLW Facility are listed as follows:

1. Wet Process Cell- South (Room H-BOI4) / -21 Ft Elevation
2. Wet Process Cell - North (Room H-BOI4) / -21 Ft Elevation
3. Canister Decon Cave (Room H-B035) / -16 Ft Elevation
4. Canister Rinse Tunnel (Room H-B039B) / -16.5 Ft Elevation
5. Canister Rinse-Bogie Maintenance (Room H-B039A) / -16 Ft Elevation
6. SBS Drain Collection Cell No 1 (Room H-B021) / -21 Ft Elevation
7. SBS Drain Collection Cell No 2 (Room H-B005) / -21 Ft Elevation
8. Melter Cave No 1 - South (Room H-0117) /3 Ft Elevation
9. Melter No I Equipment Decontamination Pit (Room H-0310A) / 0 Ft Elevation
10. Melter Cave No 2 - South (Room H-0106) / 3 Ft Elevation
11. Melter No 2 Equipment Decontamination Pit (Room H-0304A) / 0 Ft Elevation
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7.1 Wet Process Cell- South (Room H-B014) / -21 Ft Elevation

The Wet Process Cell-South secondary containment area has one sump. The sump is provided with two
100 % capacity ejectors; only one of the two ejectors is operated for removing waste.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on the total
volume of the largest vessel within this containment area, which is one of the HLW Concentrate Receipt
Vessels (HCP-VSL-0000l/00002). It is to be noted that the HLW Concentrate Receipt Vessels are
deleted from the design. However, for the purpose of this report, the vessels are left in for bounding
flooding volume consideration. Fire sprinklers are not provided in this area, and there is no contribution
from other areas in this regard. To account for other auxiliary components (piping and equipment) in the
room, a design allowance of 5 % is applied to the flood volume.

Maximum flooding volume =21,064 gal
Ejector capacity = 25 gpm / ejector
Ejector capacity =25 gpm x 60 min/hr = 1,500 gal/hr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.

Waste removal capability =21,064 gallons/l,500 gal/hr =14.0 hours

7.2 Wet Process Cell- North (Room H-B014) / -21 Ft Elevation

The Wet Process Cell-North secondary containment area has one sump. The sump is provided with two
100 % capacity ejectors; only one of the two ejectors is operated for removing waste.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on the total
volume ofOffgas Drain Collection Vessel (RLD-VSL-00002). Fire sprinklers are not provided in this
area, and there is no contribution from other areas in this regard. To account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the flood
volume.

Maximum flooding volume =359 gal

Ejector capacity =25 gpm / ejector
Ejector capacity = 25 gpm x 60 min/hr = 1,500 gallhr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.

Waste removal capability = 359 gallons/l ,500 gallhr = 0.2 hours

7.3 Canister Decon Cave (Room H-B03S) / -16 Ft Elevation

The Canister Decon Cave secondary containment area has one sump provided with a single ejector.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on 110 % of the
maximum operating volume of the largest vessel in this area, which is Waste Neutralization Vessel
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(HDH-VSL-00003). Fire sprinklers are not provided in this room. To account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the flood
volume.

110 % of the maximum operating volume of vessel = 5,356 gal
Maximum flooding volume = 5,625 gal

Ejector capacity =25 gpm
Ejector capacity = 25 gpm x 60 min/hr = 1,500 gallhr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.

Waste removal capability =5,625 gallons/l,500 gallhr =3.8 hours

7.4 Canister Rinse Tunnel (Room H-B039B) / -16.5 Ft Elevation

The Canister Rinse Tunnel secondary containment area has one sump provided with a single ejector.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on 110 % of the
maximum operating volume of Rinse Tunnel Canister Rinse Vessel (HDH-VSL-OOOOl). Fire sprinklers
are provided in this area. To account for other auxiliary components (piping and equipment) in the room,
a design allowance of 5 % is applied to the flood volume.

110 % of the maximum operating volume of vessel = 3,949 gal
Fire water volume = 2,228 gal
Maximum flooding volume = 6,485 gal

Ejector capacity =25 gpm / ejector
Ejector capacity = 25 gpm x 60 min/hr = 1,500 gallhr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.

Waste removal capability =6,485 gallons/l,500 gallhr =4.3 hours

7.5 Canister Rinse-Bogie Maintenance (Room H-B039A) / -16 Ft Elevation

The Canister Rinse-Bogie Maintenance secondary containment area has one sump provided with a single
pump.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on 110 % of the
maximum operating volume ofRinse Tunnel Canister Rinse Vessel (HDH-VSL-OOOOl). Fire sprinklers
are provided in this area. To account for other auxiliary components (piping and equipment) in the room,
a design allowance of 5 % is applied to the flood volume.

110 % of the maximum operating volume of vessel =3,949 gal
Fire water volume = 3,168 gal
Maximum flooding volume =7,480 gal
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Pump capacity = 25 gpm
Pump capacity = 25 gpm x 60 min/hr = 1,500 gal/hr

The waste removal capability is calculated by dividing the maximum flooding volume by the pump
capacity.

Waste removal capability =7,480 gallons/1,500 gal/hr = 5 hours

7.6 SBS Drain Collection Cell No 1 (Room H-B021) / -21 Ft Elevation

The SBS Drain Collection Cell No 1 secondary containment area has one sump. The sump is provided
with two 100 % capacity ejectors; only one of the two ejectors is operated for removing waste.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on 110 % of the
maximum operating volume of SBS Condensate Receiver Vessel (HOP- VSL-00903). Fire sprinklers are
not provided in this area, and there is no contribution from other areas in this regard. To account for other
auxiliary components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume.

110 % ofthe maximum operating volume of vessel = 10,936 gal
Maximum flooding volume = 11,482 gal

Ejector capacity = 25 gpm / ejector
EJector capacity = 25 gpm x 60 min/hr = 1,500 gaIlhr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.
Waste removal capability = 11,482 gallons/1,SOO gal/hr =7.7 hours

7.7 SBS Drain Collection Cell No 2 (Room H-B005) / -21 Ft Elevation

The SBS Drain Collection Cell No 2 secondary containment area has one sump. The sump is provided
with two lOO % capacity ejectors; only one of the two ejectors is operated for removing waste.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on 110 % of the
maximum operating volume of SBS Condensate Receiver Vessel (HOP- VSL-00904). Fire sprinklers are
not provided in this area, and there is no contribution from other areas in this regard. To account for other
auxiliary components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume.

110 % of the maximum operating volume of vessel = 10,936 gal
Maximum flooding volume = 11,482 gal

Ejector capacity = 25 gpm / ejector
Ejector capacity = 25 gpm x 60 min/hr = 1,500 gal/hr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.

Waste removal capability = 11,482 gallons/l,500 gal/hr =7.7 hours
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7.8 Melter Cave No 1 (Room H-01l7) /3 Ft Elevation

The Me1ter Cave No 1 (south) secondary containment area has one sump provided with a single ejector.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on 110 % of the
maximum operating volume ofthe largest vessel in this area, which is Melter 1 Feed Vessel (HFP-VSL
00002). Fire sprinklers are not provided in this room. To account for other auxiliary components (piping
and equipment) in the room, a design allowance of 5 % is applied to the flood volume.

110 % of the maximum operating volume of vessel = 8,512 gal
Maximum flooding volume = 8,939 gal

Ejector capacity = 25 gpm
Ejector capacity =25 gpm x 60 min/hr = 1,500 gallhr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.

Waste removal capability = 8,939 gallons/l,500 gallhr = 6.0 hours

7.9 Melter 1 Equipment Decontamination Pit (Room H-0310A) / 0 Ft Elevation

The Melter 1 Equipment Decontamination Pit secondary containment area has one sump provided with a
single ejector.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on 110 % ofthe
maximum operating volume ofthe largest vessel in this area, which is Decontamination Tank Melter
Cave No 1 (HSH-TK-OOOOl). Fire sprinklers are not provided in this room. To account for other
auxiliary components (piping and equipment) in the room, a design allowance of 5 % is applied to the
flood volume.

110 % of the maximum operating volume of tank = 4,361 gal
Maximum flooding volume =4,578 gal

Ejector capacity = 25 gpm
Ejector capacity =25 gpm x 60 min/hr = 1,500 gallhr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.

Waste removal capability =4,578 gallons/l,500 gallhr =3.1 hours

7.10 Melter Cave No 2 (Room H-0106) /3 Ft Elevation

The Me1terCave No 2 (south) secondary containment area has one sump provided with a single ejector.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on 110 % of the
maximum operating volume ofthe largest vessel in this area, which is Melter 2 Feed Vessel (HFP-VSL-
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00006). Fire sprinklers are not provided in this room. To account for other auxiliary components (piping
and equipment) in the room, a design allowance of 5 % is applied to the flood volume.

110 % of the maximum operating volume ofvessel = 8,512 gal
Maximum flooding volume = 8,939 gal

Ejector capacity = 25 gpm
Ejector capacity = 25 gpm x 60 min/hr = 1,500 gal/hr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.
Waste removal capability = 8,939 gallons/1,500 gal/hr =6.0 hours

7.11 Melter 2 Equipment Decontamination Pit (Room H-0304A) 10Ft Elevation

The Me1ter 2 Equipment Decontamination Pit secondary containment area has one sump provided with a
single ejector.

Flooding volume is derived from the flooding volume report (Reference 3) and is based on 110 % of the
maximum operating volume of the largest vessel in this area, which is Decontamination Tank Me1ter
Cave 2 (HSH-TK-OOOOl). Fire sprinklers are not provided in this room. To account for other auxiliary
components (piping and equipment) in the room, a design allowance of 5 % is applied to the flood
volume.

110 % of the maximum operating volume of tank =4,361 gal
Maximum flooding volume =4,578 gal

Ejector capacity =25 gpm
Ejector capacity = 25 gpm x 60 min/hr = 1,500 ga1/hr

The waste removal capability is calculated by dividing the maximum flooding volume by the ejector
capacity.

Waste removal capability = 4,578 gallons/1,500 ga1/hr= 3.1 hours
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (ABA), are regulated at the US Department ofEnergy (DOE) facilities
exclusively by DOE acting pursuant to its ABA authority. DOE asserts, that pursuant to the
ABA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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1 Summary

The High Level Waste (HLW) facility secondary containment sumps must satisfy the leak detection
criteria of the Washington Administrative Code (WAC) and the Hanford Tank Waste Treatment and
Immobilization Plant (WTP) Dangerous Waste Permit (DWP), Permit Conditions III.1O.E.9.e.ii and
IlL 1OJ.5.e.ii for secondary containment systems. This report evaluates the minimum leak rates that the
cell and cave sumps can detect within 24 hours.

The HLW facility contains 15 secondary containment sumps. Six of them are rectangular and the
remaining nine are round sumps. These sumps are evaluated in this report. Leaks from vessels or piping
within the cells and caves will flow along the floor and collect in a sump and be detected with level
instrumentation. All sumps are dry type, that is, the sumps are dry unless there is a leak that reaches the
sump. All round sumps are the same size (30 in. a.D. by 18 in. deep). All the rectangular sumps are the
same size (31.5 in. long by 25.5 in. wide by 16 in. deep). All sumps, except the Melter Cave 1 and 2
central sumps (HSH-SUMP-00003 and HSH-SUMP-00007), are provided with radar type leak detection.
The Melter Cave 1 and 2 central sump uses conventional pneumatic bubblers and a level transmitter to
detect leaks.

The minimum leak flow rate that can be detected in 24 hours is calculated by estimating the volumes of
two components of the leak: 1) the minimum detectable quantity of liquid in the sump and 2) the volume
associated with the leak "rivulet" formed as the leak flows along the floor to the sump. Water is used as
the standard fluid for estimating leak rates. The detectable volume of the leak in the sump is related to
size and geometry of the sump and the location and sensitivity of the leak detection instrumentation. The
volume associated with the leak rivulet is related to the slope of the floor and the flow rate of the leak.

Minimum 24-hour detectable leak rates are evaluated for each sump in the HLW facility. The leak
detection rate varies with the travel distance of the leak. The longer the travel distance, the greater is the
24-hour leak detection rate. The bounding case for the smaller 30-inch diameter sumps (HCP-SUMP
00001) indicates a maximum leak travel distance of 82 ft. The calculated minimum 24-hour leak
detection rate for this sump is 0.021 gal/hr. Leak detection rates for the remaining 30-inch diameter
sumps range from 0.018 to 0.020 gallhr.

For the larger rectangular sumps (HSH-SUMP-00003 and HSH-SUMP-00007) located in the melter cave,
the maximum leak travel distance is 88 ft. The minimum 24-hour leak detection rate for these sumps is
0.207 gallhr. Leak detection rate for the remaining rectangular sumps ranges from 0.060 to 0.061 gallhr.

2 Objective

The objective of this report is to document the minimum flow rate that can be detected within a 24-hour
period for potential leaks collected in the HLW facility secondary containment area sumps. The scope of
this report includes:

• Leaks from inaccessible vessels, equipment, and piping containing DWP regulated waste that
flows by gravity directly to sumps containing leak detection instrumentation.

• Leaks that flow by gravity to floor drains that are routed to another cell that contains a sump with
leak detection instrumentation.
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The scope does not include leaks collected in drain systems that flow to vessels or tanks and leaks
detected by routine visual inspection are not in scope.

3 Description

The HLW facility secondary containment area sumps must satisfy the leak detection criteria of the WAC
and the DWP conditions for tank and miscellaneous units secondary containment systems.

The regulatory requirements for leak detection are contained in WAC-173-303-640 (4), Tank Systems,
Containment and Detection ofReleases and are stated as follows:

"(b)Secondary Containment systems must be:
(ii) Capable of detecting and collecting releases and accumulated liquids until the collected material

is removed.

(c) To meet the requirements of (b) of this subsection, secondary containment systems must be at a
minimum:
(iii) Provided with a leak detection system that is designed and operated so that it will detect the

failure of either the primary or secondary containment structure or the presence of any release of
dangerous waste or accumulated liquid in the secondary containment system within twenty-four
hours, or at the earliest practicable time if the owner or operator can demonstrate to the
department that the existing detection technologies or site conditions will not allow detection of
a release within twenty-four hours."

In addition, the WTP DWP (WA 7890008967), Conditions III.10.E.9.e.ii and III.10.J.5.e.ii requires
submittal of:

"Detailed plans and descriptions, demonstrating the leak detection system is operated so that it will detect
the failure of either the primary or secondary containment structure or the presence of any release of
dangerous and/or mixed waste, or accumulated liquid in the secondary containment system within twenty
four (24) hours. Detection of a leak ofat least 0.1 gallons per hour within twenty-four (24) hours is
defmed as being able to detect a leak within twenty-four (24) hours. Any exceptions to this criteria must
be approved by Ecology [WAC 173-303-640(4)(c)(iii), WAC 173-303-806(4)(c)(vii)]"

4 Assumptions

4.1 Inputs

1. Sump type, leak detection type, and nominal sump dimensions are derived from "Sump Data for
HLW Facility" (24590-HLW-PER-M-02-001, Table 1).

2. The stainless steel liners in the vessel cells and caves are sloped at a minimum slope of 1:100
(1%) to direct potential leakage in these areas to their respective sump.

3. The selection of rectangular sumps and their design is largely governed by the physical layout
and associated constraints. The Melter Cave Central rectangular sumps (HSH-SUMP-00003 and
HSH-SUMP-00007) are located at the center of drainage trenches; sumps have same width as
trenches to achieve better flow into sump and to minimize dead spots for flow. The physical
design of these sumps is largely dictated by minimum volume requirements, containment of
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equipment, instrument lines and pipes, constructability, common design and configuration of
melter rails in the Melter Cave. Radar level detection is not feasible for Melter Cave Central
sumps, as the radar guide tube path would require several turns and bends to avoid physical
constraints.

4.2 Assumptions

1. The following group of assumptions was derived from agreements between BNI, DOE, and the
Department of Ecology.

a. The liquid leaking is water at a temperature of 100 of.
b. The leak is at a constant rate over the twenty-four hour period.
c. The leak is assumed to occur at the farthest point from the sump.
d. No evaporation will occur.
e. The liquid does not foam in the sumps.
f. Hold-up is defined as wetting of the surface.
g. Level detection instruments will be properly installed and calibrated upon installation.

Periodic, normal maintenance and calibration will be performed on level instruments
during operation of the facility and the instruments will be maintained in an operable
condition.

2. The furthest point from the sump is assumed to be bounded by the furthest comer of the cell,
which contains the sump. The flow path for each cell is conservatively considered to be along the
straight walls rather than diagonally across the cell.

3. There will be no hold-up of the leakage on its way to the floor due to obstructions. The floors of
the facility are properly sloped so that the leakage will flow into the low-point sumps and cause a
level increase in sump. Obstructions in the flow path that may cause deviation from an idealized
flow path, but do not cause temporary accumulation of liquid, may be neglected.

4. The floor is uniform (no undulations or low spots) and the flow path is in straight lines (no
meandering flow).

5. Radar leak detection is stated by the radar instrument supplier to be accurate within ±10mm, i.e.,
the minimum level ofwater in the sump must rise to at least 10 mm before it is detected by the
radar instrument. The radar guide tube is located 1/2 inch from the bottom of the sump. It is not
necessary for the liquid level to be within the guide tube before the radar will detect it. Because
the bottom of the round sump is dished (it is formed from an ellipsoidal head), and the radar
guide tube is offset from the center of the sump by about 4 inches, the level as measured from the
center of the sump must rise slightly higher in the sump to be within the radar's 10 mm detection
specification. Therefore, for conservatism, it is assumed that the detectable level in the round
sump is one inch from the bottom of the sump measured in the center. However, for rectangular
sumps, it is assumed that the detectable level in the sump is 10 mm from the bottom of the sump.

6. The pneumatic bubbler leak detection instrument in the meIter cave rectangular sump uses a 1/2
inch Schedule 40 pipe dip pipe with a straight end (not slanted). The bottom of the dip pipe is
located 1/4 inch from the bottom of the sump. The leak detection instrumentation includes a
pneumatic level transmitter that can detect a level that is 1 inch above the bottom of the dip tube.
Therefore, added to the 114-inchdip tube clearance, the liquid must rise to a total depth in the
sump of at least 1.25 inches before it can be detected.

5 Analysis

The HLW facility contains 15 secondary containment sumps. All round sumps are the same size (30 in.
O.D. by 18 in. deep). All the rectangular sumps are same size, 31.5 in. long by 25.5 in. wide by 16 in.
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deep. All sumps except the Melter Cave 1 and 2 central sumps (HSH-SUMP-00003 and HSH-SUMP
00007) are provided with radar type leak detection. The Melter Cave 1 and 2 central sumps use
conventional pneumatic bubblers and level transmitter to detect leaks.

Leaks of vessels or piping within the cells will flow along the floor and will be collected in a sump and
detected with level instrumentation.

6 Detectable Leak Rates

Minimum 24-hour leak detection rates are evaluated for each sump in the HLW facility. The leak
detection rate varies with the travel distance of the leak, the sump size and leak detection instrument type.
Longer the travel distance, the greater is the 24-hour leak detection rate. The bounding case for the
smaller 30-inch diameter sumps (HCP-SUMP-OOOO1) indicates a maximum leak travel distance of 82 ft.
The minimum 24-hour leak detection rate for this sump is 0.021 gallhr. Leak detection rates for the
remaining eight 30-inch diameter sumps range from 0.018 to 0.020 gallhr.

For the larger rectangular sumps (HSH-SUMP-00003 and HSH-SUMP-00007) located in the melter cave,
the maximum leak travel distance is 88 ft. The minimum 24-hour leak detection rate for this sump is
0.207 gal/hr. Leak detection rate for the remaining four rectangular sumps range from 0.060 to 0.061
gal/hr.

Results of the evaluation for all HLW facility sumps are provided in Table 6.1 below.

Table 6.1 Minimum Leak Detection Rates for IlLW Facility Sumps

Volume of Leak Total Volume of 24-Hour Leak
Max. Leak Volume of Leak for Detection in Leak Detectable Rate Detected

Sump Number Travel Distance to Reach Sump Sump in 24 hours (rounded)

ft eal zal eal eallhr
HCP-SUMP-OOOOI 82 0.134 0.380 0.514 0.02

RLD-SUMP-OOOOI 35 0.049 0.380 0.429 0.02
HDH-SUMP-00003 33 0.095 0.380 0.475 0.02
HDH-SUMP-OOOOI 61 0.089 0.380 0.469 0.02
HDH-SUMP-00002 57 0.046 0.380 0.426 0.02
HOP-SUMP-00003 32 0.045 0.380 0.425 0.02
HOP-SUMP-00008 32 0.045 0.380 0.425 0.02
HFP-SUMP-00002 45 0.095 1.370 1.465 0.06
HSH-SUMP-00008 30 0.062 1.370 1.432 0.06
HFP-SUMP-00005 45 0.095 1.370 1.465 0.06
HSH-SUMP-00009 30 0.062 1.370 1.432 0.06
HSH-SUMP-00003 88 0.629 4.350 4.979 0.21
HSH-SUMP-00007 88 0.629 4.350 4.979 0.21
HPH-SUMP-OOOOI 36 0.050 0.380 0.430 0.02
HPH-SUMP-00005 63 0.098 0.380 0.478 0.02
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7 Calculations

7.1 Methodology

The minimum leak flow rate that can be detected in 24 hours is calculated by estimating the volumes of
two components of the leak:

1. The minimum detectable quantity ofliquid in the sump, Vs (in gallons)

2. The volume associated with the leak "rivulet" as the leak flows along the floor to the sump, Vr (in
gallons)

The total volume of the leak:

The minimum detectable flow rate: Q =V/24 in gal/hr

7.1.1 Minimum Detectable Volume in the Sump

7.1.1.1 Round Sumps

The round sumps are nominally 30 inches in diameter and about 18 inches in depth. The round sumps are
formed from 30-inch Schedule lOS pipe with an I.D.of29.376 inches. The bottom consists ofa 2:1
ellipsoidal head.

The minimum detectable volume in the sump is determined using the following formula that relates depth
in the ellipsoidal head to volume (24590-WTP-GPG-019, p 5).

v =1rlJh2[1- 4h]
s 3D

Where:
Vs: volume based on the liquid level h, in3

h: height of liquid in the sump, in.
D: sump inside diameter, in.
V,,: in3 is then converted to gallons.

7.1.1.2 Rectangular Sump

The rectangular sump size is 31.5 in. long by 25.5 in. wide by 16 in. deep (24590-HLW-PER-M-02-001,
Table 1). The minimum detectable volume in the sump is

Vs =Lx Wxh

Where:
L: length, in
W: width, in.
h: depth of liquid in sump, in.
Vs: in3 is then converted to gallons.
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7.1.2 Wetted Volume For Flow of Liquid Across the Floor ofthe Cell

When a liquid flows down an inclined surface at a low rate, separate rivulets form instead of a continuous
film (Towell and Rothfeld 1966, p 972). The hydrodynamics of rivulet flow have been empirically
measured and mathematically modeled (Towell and Rothfeld 1966, p 972-980). The relationships
provided in this reference are used to estimate the wetted volume for flow across the cell floor. In this
reference, steady state theoretical solutions are developed for the laminar flow based on the reduced form
of the Navier-Stokes equations using special boundary conditions that include contact angle (angle
formed by the edge of the rivulet and the surface) and relations between the pressure inside and outside
the curved interface. First the shape of the interface and the velocity profile in the rivulet is obtained.
Then, a relationship between the rivulet width and the flow rate is produced by an integration of the
velocity profile. This relationship equation contains the surface inclination (slope), contact angle of the
liquid on the surface, and the fluid properties: viscosity, density and interfacial surface tension. In
simpler terms, this analysis considers that the flow rate is a balance of gravitational forces, which drive
the flow, and viscous forces, which resist the flow.

Experimental measurements consisting ofrivulet width measurements as a function ofrivulet flow rate
were conducted for a variety of liquids including water. The data were then checked against the models
and found to be in good agreement (Towell and Rothfeld 1966, p 979).

For the range of flow rates of interest in this calculation, the solution to the flow equations can be
simplified by considering the rivulet as a relatively wide and flat rectangular shape (Towell and Rothfeld
1966, p 972). For this shape of rivulet, the maximum flow depth, Yo is given by:

Yo =2sin% Equation 1

Where:
Yo: maximum flow depth, em
B: contact angle (angle formed at the edge of the rivulet where it contacts the surface)

The width of the rivulet, I, is determined by Equation 27 (Towell and Rothfeld 1966, p 975) as follows:

.uQtana JpgSina =~sin30/2

Iy r 3
Equation 2

Where:
a: angle of inclination between the surface and vertical (900

- slope in degrees)
y: interfacial surface tension, dynes/em =g/sec2

Il: viscosity, g/cm sec
9: contact angle (measured from the surface), degrees
p: density of liquid, g/crrr'
I: rivulet width, cm
Q: flow rate, cm'zsec
g: acceleration of gravity, ern/sec'

Note that CGS units are used in this calculation for consistency with the reference. The volume and flow
rate results then are converted to English units.

Page 6
24590-PADC-F00041 Rev 5 (6/28/2004)



24590-HLW-PER-M-04-002, Rev 2
Leak Detection capability in the HLW Facility

Rearranging and solving for 1gives:

I ~ 3I'Qtana ~pgSina

Sy(sin3 8 / 2) r
Equation 3

The contact angle, e, is unknown, but according to Table 2 (Towell and Rothfeld 1966, p 978), at a flow
rate of6.2 cm'zmin (- 0.1 gal/hr), the contact angles ranging from 9 to 12 degrees were measured
experimentally. At lower flow rates, the measured contact angle varied from 3 to 8 degrees but did not
show proportionality to flow rate possibly due to varying shape of the rivulet and/or the slope ofthe
surface. Low contact angles applied in equations 1 and 3 yield results of disproportionately wide and
shallow rivulets (l is very large compared to Yo). In the experiments, rivulet width varied up to a
maximum of about 4 em with most of the widths in the range of 0.4 to 3 em for the smallest incline
tested. Rivulet widths below 3 em correspond to a contact angle of about 6 degrees. Below 6 degrees,
widths increase greatly and at contact angles of4 degrees and lower, the solution does not converge.
Therefore, for purposes of this calculation, for flow rates < 0.05 gal/hr, contact angles between 6 degrees
and 12 degrees are considered bounding, with the lower of the two angles yielding the highest flow rate.
For flow rates of 0.1 gallhr and higher, a range of 9 degrees to 12 degrees is used; 9 degrees yields the
highest flow rate needed for detection in 24 hours, so it is the most conservative.

The remainder of the calculation procedure is now iterative by performing the following steps:

Step 1 - Assume a contact angle and assume a starting flow rate, Q.

Step 2 - Calculate the volume of the rivulet.

Since the rivulet is approximated as rectangular, the cross-sectional area of the rivulet, A, in ern':

A = Yol

The total volume of the rivulet, Vr, in ern':

Vr = A x flow path length (in em)

Vris then converted to gallons by dividing by 3,785 cm'zgal.

Step 3 - Calculate a total volume of liquid leaked in 24 hours.

Add the rivulet volume, Vn (in gallons) to the volume ofliquid leaked in the sump to get 17" the total
volume of liquid leaked in a 24-hour period.

Step 4 - Calculate an adjusted total 24-hour flow rate.
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This new adjusted Q takes the total volume of liquid into account whereas the starting Qonly considered
the volume of liquid in the sump. Therefore, Qadj, may differ from the initial guess for Q ifthe volume of
the rivulet is significant relative to the volume of the sump, so an iterative trial and error is performed by
setting the new trial Q = Qadj from the first trial. This is continued until the starting Q matches the final
Qadj (i.e., the iteration converges).

7.2 Calculations

7.2.1 Calculation for the Longest Leak Travel Distance for the Sumps

The maximum leak travel distances for each sump in the facility is derived from the cell dimensions and
sump locations as provided in the facility general arrangement drawings (24590-HLW-PI-POIT-POOOI
and 24590-HLW-PI-POIT-P0002). As indicated in Assumption 2, the maximum leak travel distance is
computed by summing the distance along the walls from the furthest corner of the cell, i.e., adding the
north-south wall distance to the east-west wall distance. A summary of distance data for each sump is
provided in Table 7.1.

Table 7.1 Maximum Leak Distances for Each Sump

Sump Sump N-S E-W Total
Elev. Room Room Name Sump Location Distance Distance Distance
(ft) Number Number

Type in Cell (ft) (ft) (ft)

-21 H-BOI4 Wet Process Cell- South HCP-SUMP-OOOOI Round Wwall 64 18 82

-21 H-BOI4 Wet Process Cell- North RLD-SUMP-OOOO I Round SE corner 17 18 35
-16 H-B035 CanisterDecon Cave HDH-SUMP-00003 Round NE corner 21.5 II 33

-16.5 H-B039B CanisterRinse Tunnel HDH-SUMP-OOOO I Round S wall 11.3 49.3 61
-16 H-B039A Bogie MaintenanceRoom HDH-SUMP-00002 Round SW corner 34 23.3 57
-21 H-B021 SBS Drain CollectionCell No. I HOP-SUMP-OOOO3 Round NWcorner 14.8 17 32
-21 H-B005 SBS Drain CollectionCell No.2 HOP-SUMP-OOOO8 Round NWcorner 14.8 17 32
3 H-01l7 Melter Cave No.1 HFP-SUMP-00002 Rectangular Nwall 14.75 30.5 45

0 H-031OA MeIter 1 EQuipment Decon Pit HSH-SUMP-OOOO8 Rectangular North 9.5 20 30
3 H-OI06 MeIterCave No.2 HFP-SUMP-00005 Rectangular Nwall 14.75 30.5 45
0 H-0304A Melter 2 EQuipment Decon Pit HSH-SUMP-OOOO9 Rectangular North 9.5 20 30
3 H-01l7 MeIterCave No. 1 HSH-SUMP-OOOO3 Rectangular Center 54.1 33 88
3 H-OI06 Melter Cave No.2 HSH-SUMP-OOOO7 Rectangular Center 54.1 33 88
-3 H-0136 CanisterHandlingCave HPH-SUMP-OOOO1 Round NE corner 17.8 17.3 36
-3 H-0136 CanisterHandlingCave HPH-SUMP-00OO5 Round SW corner 45.3 17.3 63

7.2.2 Calculation for the Round Sump

Based on the estimate of travel distances for leaks in each cell, the longest leak flow distance to any round
sump was determined to be 82 ft for sump HCP-SUMP-OOOOI in the Wet Process Cell-South. The
calculation for this bounding case is provided below.
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Minimum Detectable Volume in the Sump

Minimum detectable volume is determined using the following equation (24590-WTP-GPG-M-019, p 5):

v =1dJh2[1- 4h]
s 3D

Where:
D: 29.376 in (I.D. ofa 30-inch Schedule lOS pipe)
h: I inch (Assumption 5)

V
s

=1l(29.376 in)(lin)2[1- 4(1 in) ]
3(29.376 in)

v, = 88.1 in3

Multiply by 0.00433 to convert in3 to gallons.

v, = 0.38 gal

7.2.2.2 Wetted Volume For Flow of Liquid Across the Floor of the Cell

Based on the methodology described in Section 7.1.2 (CCN 101514), the bounding contact angle, 0, is
assumed to be 6°.

Using Equation 1 in Section 7.1.2, the depth of the rivulet, Yo, is calculated

Yo =2sin( %)
Yo = 2sin( 6 dey{ )

Yo = 0.105 ern

Next, the width of the rivulet is calculated using Equation 3 in Section 7.1.2.

1= 3,uQtana ~pgSina

Sy(sin38/2) r

For water at 100°F and a floor slope of 1%, the following values can be used in this equation (CCN
101514, Attachment 1):

a: [90°_ 0.01(90°)] = 89.1 degrees

y: 69.9 dynes/em =69.9 glsec2

Page 9
24590-PADC-FOO041 Rev 5 (6{28{2004)



24590-HLW-PER-M-04-002, Rev 2
Leak Detection capability in the HLW Facility

u: 1 cP = 0.01 g/cm sec (viscosity of water at lOO°F is lower than I cP, but this value is used to be
conservative).

p: 1.0 g/crn' (density of water at lOO°F is slightly lower than 1.0 g/cm', but this value is used to be
conservative).

g: 980.7 ern/sec'

The remainder of the calculation procedure is now iterative by performing the following steps:

Step 1 - Assume a starting flow rate, Q, and calculate the rivulet width, I

As a first guess for Q, use the sump volume Vs/24 = 0.38 gal/24 hr = 0.016 gal/hr= 0.017 cm'zsec

1= 3(0.01 g / emsec)(0.017 em 3
/ sec) tan 89. Ideg (lg / em3)(980.7 em / sec2)sin89.1deg

8(69.9g / sec 2)(sin 3 (6deg/ 2)) (69.9 g / sec ')

l= 1.47 em

Step 2 - Calculate the volume of the rivulet.

Since the rivulet is approximated as rectangular, the cross-sectional area, A, of the rivulet is:

A = Ysl

A = 0.105 em x 1.47 em = 0.154 em'

The total volume of the rivulet, in ern', is V,

V, = A x flow path length, cm

Path length = 82 ft x 30.48 cm/ft = 2,499 em

V, = (0.154 cm2)(2499 em) = 384.9 em'

V, is then converted to gallons by dividing by 3,785 cm'zgal,

V, = 0.10 gal

Step 3 - Calculate a total volume ofliquid collected in 24 hours.

Add the rivulet volume, V,., (in gallons) to the volume ofliquid collected in the sump to get VI' the total
volume of liquid leaked in a 24-hour period.

17,=v,+V,

V, = (0.38 gal +0.10gal) = 0.48gal
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Step 4 - Calculate an adjusted total 24-hour flow rate.

Qadj = V/24

Qadj = (0.48 gall24 hr) = 0.02 gallhr

The initial guess for Q was 0.016 gallhr so an iterative trial and error is performed until the starting Q
matches the final Qadj (i.e., the iteration converges).

When the iterations converge, the flow rate is:

Q =0.021 ga1lhr.

This is rounded to one significant figure:

Q = 0.02 gallhr

7.2.3 Calculation for tbe Rectangular Sump

7.2.3.1 Minimum Detectable Volume in tbe Sump

Minimum detectable volume of the rectangular sump is determined as follows:

Vs=LxWxh

Where:
L: 31.5 in.
W: 25.5 in.
H: 1.25 in. (Assumption 6)

v. = (31.5 in)(25.5 in)(1.25 in) = 1004 in' = 4.35 gal

7.2.3.2 Wetted Volume For Flow of Liquid Across tbe Floor oftbe Cell

The same calculation process as performed in Section 7.2.1.2 is used to calculate the wetted volume for
flow of liquid across the floor of the cell. All input parameters are the same except:

• The longest flow path length to the sump is 116 ft.

• Contact angle is 9 degrees and starting flow rate for the iterations is 4.35 gal/24 hr =0.181 ga1lhr.

Q is iterated until convergence is achieved. At convergence, the following are determined:

L: 5.94cm
Yo: 0.16 em
A: 0.93 crrr'
v; 0.87 gal
VI: 5.22 gal
Q: 0.217 ga1lhr

Page 11
24590-PADC-FO0041 Rev 5 (6/28/2004)



24590-HLW-PER-M-04-002, Rev 2
Leak Detection Capability in the HLW Facility

Qvalue would be 0.2 gallhr after rounding to one significant figure.

7.2.4 Minimum Leak Flow Rates for the Remaining Sumps

Calculations for the remaining 13 sumps in the HLW facility are performed using the same methodology
described in Section 7.1 The only variable is the leak travel distance to the sump. The results are
summarized in Table 6.1.
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ABS
ADBR
AEA
CI
DOE
F
FCLR
HEME
HEPA
HLW
HOP
HTR
HX
MTG/d
NOx

PVV
SBS
SCO
SCR
SVOC
VOC
VSL
WESP
WTP

Absorber
Adsorber
AtomicEnergyAct
Chloride
DepmtmentofEnergy
Fluoride
Film Cooler
High Efficiency Mist Eliminator
High Efficiency Particulate Air
High Level Waste
HLW Melter Offgas System
Heater
Heat Exchanger
Metric Tons per Day
Nitrous Oxides
Process Vessel Vent
Submerged Bed Scrubber
Selective Catalytic Oxidizer
Selective Catalytic Reducer
Semi-Volatile Organic Compound
Volatile Organic Compound
Vessel
Wet Electrostatic Precipitator
Waste Treatment Plant
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1 Introduction

The HLW Vitrification Facility has been designed to vitrify mixed waste in a joule-heated ceramic melter
and treat the resulting offgas in a manner that protects human health and the environment. Bypasses are
designed into the HLW Vitrification Facility offgas system to:

• allow maintenance of air pollution control equipment without stopping melter ventilation,
• maintain a ventilation path to the facility stack, and
• prevent and/or minimize melter pressurization.

This document describes these potential HLW Vitrification Facility bypass events.

2 Applicable Documents

Process Flow Diagrams associated with the HLW me1ter offgas system are:

• 24590-HLW-M5-V17T-P0002, Process Flow Diagram - HLW Vitrification - Melter 1 (System
HMP)

• 24590-HLW-M5-V17T-P0003, Process Flow Diagram - HLW Vit Melter 1 - Primary OjJgas
Treatment (System HOP)

• 24590-HLW-M5-V17T-P0004, Process Flow Diagram - HLW Vitrification - Melter 1 
Secondary OjJgas Treatment (System HOP)

• 24590-HLW-M5-V17T-P20002, Process Flow Diagram - HLW Vitrification - Melter 2 (System
HMP)

• 24590-HLW-M5-V17T-P20003, Process Flow Diagram - HLW Vit Melter 2 - Primary OjJgas
Treatment (System HOP)

• 24590-HLW-M5-V17T-P20004, Process Flow Diagram - HLW Vitrification - Melter 2
Secondary OjJgas Treatment (System HOP)

Additional process information can be obtained within 24590-HLW-3YD-HOP-OOOOl, Systems
Descriptionfor HLWMelter OjJgas Treatment Process and Process Vessel Vent Extraction (HOP and
PVV Systems).

3 System Summary

The HLW Facility contains two identical offgas treatment systems, one for each of the two HLW Me1ters.
Both offgas systems contain three process sub-systems. These sub-systems are designed for specific
purposes and use "best available control" technologies. These systems are defined as follows:

• Primary Melter Offgas Treatment System

- Film Cooler (HOP-FCLR-OOOOl/2)

- Melter Pressure Control Subsystem

~ Me1ter pressure controls/instrumentation

~ Main offgas line

~ Standby offgas line
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- Maintenance bypass line

- Submerged Bed Scrubber (SBS) (HOP-SCB-00001l2)

- SBS Condensate Receiver Vessel (HOP-VSL-00903/904)

- Wet Electrostatic Precipitator (WESP) (HOP-WESP-00001l2)

- High Efficiency Mist Eliminators (HEMEs) (HOP-HEME-OOOOIA/B and 2A/B)

- HEPA Filter Electric Preheaters (HOP-HTR-00002A/1B/5A/5B)

- High Efficiency Particulate Air (HEPA) Filters (HOP-HEPA-0000IA/1B/2A/2BI7A/7B/8A/8B)

• Secondary Offgas Treatment System

- Booster Extraction Fans (HOP-FAN-0000IA/1B/1C/8A/8B/8C)

- Activated Carbon Column (sulfur impregnated) (HOP-ADBR-0000IA/1B/2A/2B)

- Silver Mordenite Preheater (HOP-HX-00002/4)

- Silver Mordenite Column (HOP-ABS-00002/3)

- Catalyst Skid (HOP-SCO-00002/3)

- Catalyst Skid Preheater (HOP-HX-00001l3)

- Catalyst Skid Electric Heater (HOP-HTR-OOOOII7)

- Thermal Catalytic Oxidizer (TCO) (HOP-SCO-00001l4)

- NOx Selective Catalytic Reducer (SCR) (HOP-SCR-00001l2)

- Stack Extraction Fans (HOP-FAN-00009A/9B/9C/l0A/IOB/l0C)

• Vessel Ventilation System (System PVV)

The following sections describe the three process offgas treatment systems components and their related
process operations. A sketch of the HLW melter offgas system is included as Attachment 1.

3.1 Primary Melter Offgas Treatment System

The offgas treatment system is able to handle a melter capacity of3.0 MTG/d. The primary offgas
treatment system is designed to control the melter pressure, remove heat from the melter offgas to permit
appropriate operation of the down-stream equipment, and remove particulates. The system, in
conjunction with the fans, is designed to accommodate intermittent offgas surges with seven times (7X)
the normal steam generation.

All HLW primary offgas equipment, except filter media, is designed for the life of the facility. The
HEME and HEPA filter elements are designed for remote change-out as required.

A pair ofHEMElHEPA filter trains will be provided for the HLW melter. One set ofHEMEIHEPA
filters will be in operation while the parallel system is on standby or being maintained. A HEME/HEPA
filter set is activated or taken off-line by opening or closing the appropriate inlet valves. The inlet valves
will be located in the meIter cave with the HEMEs. Isolation valves are also located in the filter cave that
can be used for HEPA filter isolation to permit filter media replacement. These isolation and switching
valves are remotely maintainable.
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3.2 Secondary Offgas Treatment System

The combined primary and vessel ventilation offgas stream is discharged to the secondary offgas
treatment system. The secondary offgas system will treat the combined offgas so that it is acceptable for
release to the HLW vitrification facility stack. Specifically, the secondary offgas treatment system will
remove iodine-129, volatile organic compounds (VOC), NOx, and volatile halides (i.e. CI and F) as
required, to meet the WTP's air discharge requirements. The system will also be designed to limit
potential catalyst poisons from reaching the VOC treatment unit.

The secondary offgas system also contains extraction fans (booster and stack) to provide the motive force
to ventilate the system and maintain a vacuum within the HLW melter plenum. It also includes two heat
recovery heat exchangers and an electric heater for offgas heating and cooling as appropriate.

The primary offgas treatment system is designed to remove sufficient radionuclides such that the
secondary offgas treatment system can be contact or semi-remotely maintained.

3.3 Vessel Ventilation System (System PVV)

The vessel ventilation offgas system will maintain the various HLW process vessels under a slight
vacuum relative to the cave to prevent cave contamination. Vessels (such as the melter feed preparation
vessel and melter feed vessel) containing slurries with high solids content will be equipped with flushable
demisters for aerosol removal. The vessel vent system will not receive any offgas generated from reverse
flow diverter pumps and pulse jet agitator operations. The composition of the ventilation air is primarily
air with slight chemical and radioactive particulate contamination. No significant acid gas or organic
contamination is anticipated for the vessel ventilation offgas.

The vessel ventilation air is combined with the melter offgas prior to entering the HEMEs. The combined
offgas streams are treated together in the remaining sections of the primary and secondary offgas
treatment systems. A pressure control valve is used to balance the pressure between the vessel ventilation
system and the primary offgas treatment systems.

4 Description of Bypass Events

The HLW Offgas system (HOP) has the following alternate flow paths that the melter offgas could be
diverted to during certain upset or off-normal (i.e., maintenance) events:

• Offgas Standby Jumper
• Melter Pressure Relief Valve
• Submerged Bed Scrubber Maintenance Bypass
• HEMEIHEPA Trains
• Activated Carbon Unit Bypass
• Secondary Offgas Bypass

The following sections provide a process description of each alternate flow path, what causes them to be
activated, level of abatement when activated, and melter feeding/cold cap condition required for
activation:
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4.1 Offgas Standby Jumper

The standby offgas line supplements control of the melter plenum pressure under high offgas surge
situations or if there is a blockage in the main offgas line to the submerged bed scrubber. The melter
plenum pressure is controlled at a sufficient vacuum set point relative to the melter cave to avoid
contamination release to the melter cave, prevent inadvertent glass pour, and prevent damage from
occurring to the primary treatment system. This is accomplished by providing an alternate path by way of
the standby offgas line for melter offgas. The standby offgas line is identical in size to the primary offgas
line and runs parallel to the primary line from the melter to the submerged bed scrubber.

The standby line will normally be isolated from the offgas via a fast-acting valve. At a low vacuum set
point, this valve will automatically open, providing an additional or alternative (ifthe primary is
restricted) path for the metter offgas to flow. The standby offgas pipe extends to the bottom of the
submerged bed scrubber packed bed, identical to the primary pipe. Thus, during melter surges the
cross-sectional area available for offgas flow effectively doubles, decreasing the pressure drop between
the melter and the submerged bed scrubber and helping to reestablish normal melter vacuum. In case of
pluggage in the primary offgas pipe between the melter and the submerged bed scrubber, the standby
system would also activate, allowing melter pressure control to continue. Once the cause ofthe standby
system being activated is rectified, the valve would be closed by operator initiation, returning all of the
melter offgas to the primary offgas film cooler and offgas pipe. An air purge will be used to keep the
standby offgas line clean and prevent blocking.

The standby offgas jumper is automatically activated based on the melter plenum vacuum via a pressure
control interlock. Activation of the standby jumper is most likely to occur under melter feeding
conditions and during an upset condition (i.e., melter surge). No loss of offgas abatement occurs upon
activation of the standby jumper since the offgas is routed to the same destination (i.e., the SBS) as the
primary offgas jumper.

4.2 Melter Pressure Relief Device

In the unlikely event that an offgas surge exceeds the capacity of the melter offgas pressure control
system, a pressure relief device is provided to vent the melter gases to the melter cave. These gases
would be filtered by the C5 filter system.

The melter pressure relief device is a pressure-activated flapper valve that is mounted on the standby
offgas jumper. It is mechanically designed to automatically open when the melter plenum reaches a
predetermined "positive" pressure relative to the melter cave. The melter will begin venting to the melter
cave once the plenum pressure exceeds the melter cave pressure. The primary purpose of this valve is to
prevent the melter from over-pressurizing to such a degree that it pushes glass out of the melter pour
spouts. The pressure relief valve automatically closes when the melter plenum pressure falls back below
its set point.

Activation of the pressure relief valve is most likely to occur under melter feeding conditions and during a
significant upset condition (i.e., valve misalignment, large melter surge, loss of extraction fan operation,
etc.). Melter offgas vented into the melter cave would bypass all offgas treatment steps, but would be
treated by the C5 ventilation HEPA filters. Except for extreme scenarios, offgas release to the melter
cave would not be expected to continue for more than a few seconds to a minute. Through a combination
of injected air minimization, melter feed termination, and increased fan speed, the metter offgas pressure
control system is designed to compensate for upset conditions and automatically restore the melter
plenum to vacuum. The HOP extraction fans can be operated via backup generators in case ofloss of
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offsite power. They are also operated in a 50% fashion whereby each extraction fan set (booster and
stack) has two operation fans with a unique backup fan. In the event of single fan failure in either fan set,
the remaining operational "50%" fan allows continued melter ventilation while the standby fan is started
and ramps up to operational speeds.

4.3 Submerged Bed Scrubber Maintenance Bypass

The maintenance bypass line is located between the melter and the HEME inlet. It is used to provide an
alternate melter ventilation path when maintenance is required on the film cooler, main/standby offgas
jumper, the submerged bed scrubber, or on the WESP. The maintenance bypass line would only be
opened after the melter has been placed in an idling state (no melter feeding and no cold cap present).
The line contains a remotely operated valve, a cooling air supply, and a water spray quenching system.
The cooling air partially cools the melter offgas from about 1800°F to about 1000°F. The water spray
quenches the offgas from about 1000°F to about 150°F. The cooling air supply also normally provides an
air purge when the line is not activated to prevent solids from accumulating in the inlet.

When activated, the submerged bed scrubber maintenance bypass diverts the melter offgas around two of
the four particulate removal steps (i.e .. , submerged bed scrubber and WESP) in the primary offgas system.
However, given that the melter is idled and no cold cap is present, the particulate load in the idled offgas
would be minimal. The diverted offgas would still be treated by the HEME and HEPA filters which have
a combined particulate removal efficiency that significantly exceeds the submerged bed scrubber IWESP
combination. Idled melter offgas that is diverted through the maintenance bypass will have a significantly
reduced particulate contamination after only HEMElHEPA treatment compared to what is discharged
during normal melter feeding operations and abatement by the SBS, WESP, HEME, and HEPA
combination. Operation of the SBS maintenance bypass for extended periods (days to weeks) would be
expected while maintenance activities are performed.

4.4 HEMEIHEPA Trains

A pair ofHEME/HEPA filter trains will be provided for the HLW melter offgas treatment. One set of
HEME/HEPA filters will be in operation while the parallel system is on standby or being maintained.
Parallel filter trains are provided so that filter maintenance does not impact facility throughput and to
provide a backup system in case of component failure in the primary train. Filter maintenance can consist
ofHEME filter flushing, HEMEIHEPA filter media replacement, and/or maintenance of other related
components. A HEME/HEPA filter set will be activated or taken off-line by opening or closing the
appropriate remotely actuated inlet valves. The inlet valves will be located in the melter cave with the
HEMEs. Isolation valves are also located in the filter cave that can be used for HEPA filter isolation only
to permit filter media replacement.

When the melter offgas is diverted through either HEME/HEPA filter train, no loss of abatement
efficiency occurs since each train contains identical treatment units. Either train can be used during
melter feeding operations or to treat idled melter offgas that is diverted through the SBS maintenance
bypass.

4.5 Activated Carbon Column Bypass

The activated carbon column is used to remove mercury compounds from the HLW melter offgas. The
unit consists of two sulfur impregnated activated carbon beds that will alternate in a leadJIag series
arrangement so that the unit has 100% availability. When the lead bed reaches breakthrough, the offgas is
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switched to the lag bed for treatment while the lead bed is independently isolated and the spent media
replaced. The fresh media/bed is then "valved" back into the offgas stream as the new lag bed.

The overall unit is equipped with a manual bypass that would allow the offgas to bypass the treatment
unit ifopened. However, the bypass will not be used during normal operations. At least one of the
activated carbon beds would always be online for offgas treatment, even if the melter were idled.

4.6 Secondary Offgas Bypass

Other than the activated carbon column, the HLW secondary offgas system also is equipped with a silver
mordenite column for iodinelhalide removal, a catalyst skid for NOx and VOC/SVOC destruction, and a
gas heat exchanger for heat recovery. Both the silver mordenite column and the catalyst skid will require
eventual media change-out. This will require the units to be bypassed from the melter ventilation path.
Therefore, the system is equipped with a "secondary offgas" manual bypass that diverts the melter offgas
from the activated carbon column discharge directly to the stack extraction fans and the facility stack.
This bypass would only be activated after the melter is fully idled and all cold cap remnants have
dissipated. (NOTE: The activated carbon column is not bypassed upon activation of the secondary
offgas bypass.)

When required, the secondary offgas bypass would be used for several days to weeks to allow sufficient
time for media change-out and/or other maintenance activities on the silver mordenite column, catalyst
skid, and/or silver mordenite preheater. Although the abatement function of these units would cease
while they are bypassed for maintenance, the realized stack emissions are estimated to contain less
iodine/halides, NOx, and VOC/SVOCs than during normal melter feed operations. This is because the
melter will be idled and no cold cap will be present in the melter.
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Attachment 1
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AlM

Primary Offgas Secondary Offgas
HLW Stack

r _ ._ ._ ._ ._ ._ ._ ._ ._ ._ ._ ._ ._ .- ._ .-.-._._ ._ ._ ._ .-._ ._ ._ .,

Thermal Catalytic Oxidizer
setecuve Catalytic Reducer

Silwr MordeniteSecondary Offgas
Bypass

Act ivated
Carbon

Activated Carbo n B as

Standby

Fan

)

Exhauster
Booster Fans

HEPA Filters

HEPA Filters

Main HEMElHEPA Tra in

.....-_ _ ---.Standby HEMElHEPA Train

- ~-~~~

HEME

HEME
Submerged

Bed Scrubber

Press ure Rel ief Valve

j

HLW Melter

Exhauster
Stack Fans

Page 7

24590-PADC-FO0041 Rev 2


	Appendix 10.7High Level Waste BuildingSpecifications
	Appendix 10-7 - Specifications Drawing/ Document List 
	24590-HLW-3PS-AE00-TP001_Rev_000
	24590-HLW-3PS-MBT0-TP001_Rev_002
	24590-HLW-3PS-MEE0-TP001_Rev_001
	24590-HLW-3PS-MQR0-TP002_Rev_002

	Appendix 10.8High Level Waste BuildingEngineering Calculations
	Appendix 10.8 - High Level Waste Building Engineering Calculations Drawing/Document List
	24590-HLW-PER-M-02-003, Rev 3

	Appendix 10.9 - High Level Waste Building Material Selection Documentation
	Appendix 10.9 - High Level Waste Building Material Selection Documentation List
	24590-HLW-N1D-HDH-P0003_Rev_001
	24590-HLW-N1D-HDH-P0005, REV. 1
	24590-HLW-N1D-HDH-P0007_Rev_001
	24590-HLW-N1D-HMP-P0001_Rev_000
	24590-HLW-N1D-HOP-P0001_Rev_000
	24590-HLW-N1D-HOP-P0002_Rev_000
	24590-HLW-N1D-HOP-P0003_Rev_000
	24590-HLW-N1D-HOP-P0004_Rev_001
	24590-HLW-N1D-HOP-P0005_Rev_001
	24590-HLW-N1D-HOP-P0006, REV. 1
	24590-HLW-N1D-HOP-P0007_Rev_000
	24590-HLW-N1D-HOP-P0009 Rev 2
	24590-HLW-N1D-HOP-P0010_Rev_000
	24590-HLW-N1D-HSH-P0001_Rev_000
	24590-HLW-N1D-RLD-P0001_Rev_000
	24590-HLW-N1D-RLD-P0002_Rev_000
	24590-HLW-N1D-RLD-P0006_Rev_000
	24590-HLW-N1D-RLD-P0009_Rev_000
	24590-HLW-N1D-RLD-P0013_Rev_000

	Appendix 10.10High Level Waste BuildingCritical Systems Equipment/Instrument List
	Appendix 10.10 - High Level Waste BuildingCritical Systems Equipment/ Instrument List Drawings/Documents
	HLW Facility Room and Equipment List for E. -0_ Rev 01-18-07#E9AE
	HLW Facility Room and Equipment List for E. -21_ Rev 01-18-07#DF9D
	HLW Facility Room and Equipment List for E. 37_ Rev 01-18-07#BC72
	HLW Facility Room and Equipment List for E. 58_ Rev 01-18-07#5482

	Appendix 10.11 - High Level Waste Building IQRPE Reports
	Appendix 10.11 - High Level Waste Building IQRPE Reports Drawing/Documents List
	24590-101-SC-HXYG-0074-03-00003, REV. 00A
	24590-CM-HC4-HXYG-00138-01-00021_Rev_00B
	24590-CM-HC4-HXYG-00138-01-08 Rev 00B
	24590-CM-HC4-HXYG-00138-01-11 Rev 00B
	24590-CM-HC4-HXYG-00138-01-15, REV. 00B
	24590-CM-HC4-HXYG-00138-01-17 Rev 00A
	24590-CM-HC4-HXYG-00138-02-00010_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00024_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00025_Rev_00B
	24590-CM-HC4-HXYG-00138-02-00026_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00030_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00042_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00043_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00044_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00048_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00049_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00050_Rev_00A
	24590-CM-HC4-HXYG-00138-02-00055_Rev_00A
	24590-CM-HC4-HXYG-00138-02-08_Rev_00B
	24590-CM-HC4-HXYG-00211 AREVA-IA-082, Rev 1
	24590-CM-HC4-HXYG-00211 AREVA-IA-084, Rev 0

	Appendix 10.13 - High Level Waste Building Instrument Control Logic & Narrative Descriptions
	Appendix 10.13 - High Level Waste Building Instrument Control Logic & Narrative Descriptions Drawing/Document List
	24590-HLW-PER-J-02-001_Rev_002
	24590-HLW-PER-J-02-002_Rev_001
	24590-HLW-PER-J-02-003_Rev_000
	24590-HLW-PER-J-04-0001_Rev_000
	24590-HLW-PER-J-04-0002_Rev_000
	24590-HLW-PER-J-04-0003 Rev 00

	Appendix 10.18 - High Level Waste Building Operating Documents
	Appendix 10.18 - High Level Waste Building Operating Documents Drawing/Document List
	24590-HLW-PER-M-04-0001_Rev_000
	24590-HLW-PER-M-04-002_Rev_002
	24590-HLW-PER-PR-03-001, REV. 0




