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24590-HLW-3PS-AEOO-TOOOI, Rev 5
Engineering Specification fobr High Level Waste Melters

Revision History

Revision Reason for Revision

0 Initial Issue - supersedes SP-W375HV-M00002, Rev. D

1 Reissued with Technical Requirement Changes and Clarifications

2Reissued for multiple melters, with general editing, minor changes to reflect current design and
________design interface details

3 Reissued to incorporated SCNs 24590-HLW-3PN-AE-000lI & 24590-lL W-3PN-AEt-0002

4 In accordance with contract modification M083 (04/2007), increased design production capacity of
the melters from 3 MT/day to 3.75 MT/day (the number of bubblers increased from 5 to 7, and the
design power requirement increased from 600kW to 800 MW. Incorporated 24590-HLW-3PN-
ABOO-00003, 00004 and 00008. Adjusted melter wieghts and heat loss values in Appendix B.

S Icorporated SCN 24590-HRLW-3PN-AEOO-000l 1, Revised for editing to align with the Basis of
Design.
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* 24590-HLW-3PS-AEO-roO1, Rews

Notice

Please note that source, special nuclear, and by product 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 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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24590-HLW-3PS-AEOO-TOO1, Rev-S
High Level Wasite Melteis

1 General
1.1 Scope

A. This Specification provides performance requirements for the design of High Level Waste
(HLW) vitrification mnelters 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 mielter life, including assembly, transport, startup,
commissioning, operation and maintenance, decommissioning, and disposal.

B. This Specification has been written for Contract No. 24590-101l-TSA-WOOO-00lO and is
supported by Ref 2.2D). Controls and instrumentation requirements for melter design have been
incorporated into Ref 2.2B.

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 flit 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 of work.
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 SSC will safely maintain its original fimeition.
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
containent, 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.

Page 1
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High Level Waste Maetters

K. Gas Barrer - 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.
M. Shell - Structural elements of the melter that ensure confinement of bulk 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 Closed Circuit Television

DOE Department of Energy

ICD Interface Control Document

HLW High Level Waste

RPP-WTP River Protection Project-Waste Treatment Plant

SC Seismic Category

SSC Systems, Structures, and Components

wg 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 Institute/Institute of Electrical and Electronics Engineers

(ANSI/IEE)
1. IEEE Std 14 1, Recommended Practice for Electric Power Distri bution for Industrial

Plants (1986)
2. IEEE Std 260. 1, American National Standard Letter Symbols for Units ofMeasurepnent

(1993)
3. IEEE Std 315, Graphic Symbols for Electrical and Electronics Diagrams (reaffirmed

1993)
4. IEEE Std 3 99, Recommended Practice for Industrial and Commercial Power Systems

Analysis (1997)
5. IEEE Std 1202, Standard for Flame Testing of Cables for Use in Cable Tray in Industrial

and Commercial Occupancies (199 1)
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High Level Waste Melters

D. American National Staridards istitute/American Society Of Mechanical Engineers
(ANSI/ASME)
I. ASME B31.3, Process Piping (1996)
2. ASME Section 1fl, Division I, Subsection NC, Rules for Construction of Nuclear Facility

Components (2001)
3. ASME Section VIII Division , Rules for Construction of Pressure Vessels (2001)
4. ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities(l 989)
5. ASME NQA-2a, Part 2.7, Quality Assurance Requirments of Computer Software for

Nuclear Facility Applications (1990)
6. ASME Section II, Material Specifications (2001)

E. Code of Federal Regulations (CFR) -29 CFR 1910, Subpart S, Ocupational Safety and Health
Adminisrati on, Electrical (most current revision)

F. National Electrical Manufacturers Association (NEMA)-:
1. NEMA WC, Wire and Cable Standards (1999)
2., NEMAIICEA (Insuated Cable Engineers Association), Power Cable Ampacities (1999)

G. National Fire Protection Association (NFPA)
I . NFPA 70, National Electrical Code (1999)
2. NEPA 497, Recommended Practice for Classification of Hazardous Locations for

Electrical Installations in Chemical Process Areas (1997)
H. Underwriters Laboratories Inc (UL) - UL 508, Standard for Safet Electric Industrial Control

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

1. AWS Dl1. 1, Structural Welding Code - Steel (2000)
2. AWS 131.6, Structural Weldiing Code - Stainless Steel (1999)

.1. American National Standards Institute/American Istitute of Steel Construction (ANSl/AISC)
1 . AISC N690, Specification for the Design, Fabrication, and Erection of Steel

Safety-Related Structures for Nuclear Facilities (1994)
K. American istitute of Steel Construction (AISC) -AISC M016-89, Manual of Steel Construction -

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

2.2 Other Reference Documents/Drawings

A. Deleted
B. Document No. 24590-WTP-3PS4-J040OOO, Rev 1, Engineering Speciftcation for Metter

Systems C&! Work Specification
C. Deleted
D. Statement of Work for Subcontract No. 24590-CM-SRA-HMOM-0001-0I-0l, Basis of Estimate

For Detailed Design
E. Deleted
F. Deleted
G. Contractor Correspondence No. 025802, Contract No. DE-A C27-OIR V14136 - Letter Subcontract

Number 24590-O1-TSA-WOO-OO1O-Ol, Purchase Requisition for Continuation of LA Wand
I&LWMelter Design Work

H. Document No. 24590-HLW-SOC-SlI5T-00009, Rev OD, HLW Vitrfi cation Building Seismic
Analysis-In-Structure Response Spectra (ISRS)

IL Document No. 24590-WTP-3PS-SS90-TOO00l, Rev. 2, Engineering Specification for Seismic
Qualifi cation of Seismic Category I/Il Equipment and Tanks

J. Document No. 24590-WTP-DC-ST-04-01, Rev. 3, Seismic Analysis and Design Criteria
K. Drawing No. 24590-HLW-DD-S13T-00071, Rev. 6, HLW Vitrifi cation Building Structural

Melter Seismic Restraint Embed Sections and Details
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L. Calculations No. 24590-HILW-DDC-Sl13T-00034, Rev. C, Melter Seismic Restraint Embeds
M. Document No. 24590-WTP-3PS-FBO-J000O1, Rev. 4, Engineering Specification for Structural

Design Loads for Seismic Category III & IVEquipment and Tanks
N. Document No. 24590-WTP-SRD-ESH-0l-00l-02, Rev 31, Safety Requirements Document,

Volume II
0. Document No. 24590-HLW-RPT-PE-07-001, Rev. 0, High Level Waste Vitrification Plant

Capacity Enhancement Study
P. Document No. 245 90-HLW-3PS-AEOO-T0002, Rev., 0, Engineering Specifi cation for Seismic

Qualification of High Level Waste Melters (Used for Revised Ground Motion Seismic Analysis,
01/2008)

Q. Document No. 24590-HLW-ZOC-80-00003, Shielding Assessment for The HLWMelter.

3 Design Requirements
The body of this specification identifies the functional design requirements for mrelter design.
Appendices A and B, "Melter Services and Connections Interface Details" and "Melter Design
Interface Details" respectively, identify detailed design requirements and interfaces that have
evolved from the functional design requirements for achieving the specified melter 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. 24590-101l-TSA-W-000-00 10 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 thiis. Specification. See also Ref 2.2D).
B. Containment System: The containment system will serve to support the credited safety funictions

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 SRI). The
containment system includes the melter shell and other elements: the refractory (and refractory
thermocouples), cooling panels, jack bolts, and offgas ventilation. The external metal walls and
lid covers of the melter are designated as gas and glass confinement boundaries.
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 of refractory 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 austment shall allow for:

a. Remote operation in the melter cave.
b. Support and adjustment of cooling panels and refr-actory 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.
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b. Support refractory overhanging melter plenum, and thermal expansion of
refractory 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 of offgas is provided by the gas barrier portions of the shell, with
engineered in-bleeds, In-bleed openings shall be limited so that bulk flow of glass will be
controlled should it leak from the refractory.

C. Heating System
I1. Heating system includes the electrodes (including extensions), startup heaters, discharge

chamber heaters, and thermocouples.
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 SystemA
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 of air 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 Ref 2.213 for specific melter-related functional
requirements for controls and instrumentation.

H. Transportation Systent System will perform the following functions:
I. 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).

Page 5
245 90-004B-FOOO] 9 Rev 4 (212/2008) Ref: 24590-WTP-3DP-GO4B-00049



24590-HLW-3PS-AEOO-TOO, Rev-S
High Level Waste Melters

4. Remain functional after an operational earthquake event as defined in Section 3.5A5:
roller/wheel bearings shall remain funrctional and the rollers/wheels shall remain on the
rails.

5. Allow for replacement by an identical melter after end-of-life or failure.
1. General Melter Component Design

I. 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 of modular
design to minimize assembly and replacement times.

4. A power manipulator and an overhead maintenance crane will accommodate remote
removal/replacement of modular 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
of the 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 of the 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 of bubblers shall aid in optimizing melter throughput
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 aft~er placement of the enibedments 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 Throughiput and Availability

Page 6
24590-GO4B-F001 9 Rev 4 (2/i 2/2008) Ref: 24590-WTP-3DP-GO4B-00049



24590-HLW-3PS-AEO-TOOO1, Rev-5
High Level Waste Melters

1. Baseline throughput shall be 1.5 metric tons of glass/day, per melter. The melter shall be
designed to allow production -rates of 3.75 metric tons of glass/day (Ref. 2.2.0) with an
increase in agitation/bubbling rate.

2. Melter shall transform a slurry mixture of pretreated high level waste (HLW) and blended
glass farmers 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:

SAmbient Air Temperatuire Minimum: -23 'F, Maximum: 113 *F

Rate of Increase Maximum: 26 OF per 20 min

Rate of Decrease Maximum: 24 *F per hour

Relative Humidity Maximum 100 %, Minimum 5 %

* B. Facility Data
I1. 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 of a cascaded ventilation system.
b. Melter cave will be a primary confinement zone, held at a nominal 1 to 1.4-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, demnineralized 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.
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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 mielter 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 3.75 metric tons of glass
per day.

3. Discharge Cambers can be enclosed in refractory.
B. Feed Nozzles

1. Feed nozzles shall be designed for a throughput of 3.75 metric tons of glass 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 of frit 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.
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 of glass 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
I1. Design jack bolts to actively control refr-actory expansion without operator intervention.

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

.refractory movement with visual indicators.
E. Melter Cooling Water System .I

1. Contractor will be responsible for water supply to the panels.
2. Cooling panels shall be designed in accordance with Ref 2. 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 decommuissioning.
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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 of primary 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. Primary offgas film cooler design and configuration will reduce the offgas
temperature and minimize solids deposition during the various modes of operation
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. Ihis operation may
be assisted with remote handling equipment in the melter cave.

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

1 . All cooling water piping, feed piping and pour flanges 'shall be perRef 2.lDl. Piping
seismic design shall be in accordance with Ref 2.11)2, Appendices N and 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 of all joints other than butt-welded shall be submitted for contractor review
3. appnrozzle.lps e pedxBfrsoe feetduiiyadsrielns

4. Diic o e ops: rdnae with di conracor ope fn reote dsconnectrequirementslateth
meltsoerfcilty: booudnaeies. nrco odfiermt icnet eurmnsah

5. D raci rovidapint"lo"dansbtentegssare.n herfatr o
the mraimu rov dbe l eakoin "florom aiompleteeak ofhe coolarien wthefranelr pipe
Coordiateithm cnracortprvie leak drmaopetectiakoone quipmn ater dran. Dieig
draint prvet cogngtrom prielea wastecato miimenflo ofaituet the dan.Dsg
meran toprertnt alggn vacumpril at n omnmieifo fardeth

H. Ma erileuroeetnt avcu
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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.

1. 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.

Seismic Analysis shall be in accordance with 24590-WI'P-DC-ST-04-001, Seismic Anafysis

and Design Criteria.

For Revised Ground Motion (RGM) Seismic Analysis Requirements (Current Melter
Design), Load Combinations, Response Curves.. etc. (0112008), See Ref. 2.2YP. Prerevised
Ground Motion seismic requirements as noted In the specification A thru E shown below,
are being retained in the specification for historical reference.

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 melter shell and restraints are SC-fl and shall be seismically
qualified in accordante 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 I I &
M from reference 2.2.H.

b. Subcontractor shall submit a Seismic Qualification Report consistent with the
requirements of Ref. 2.21

2. Maintaining structural integrity as required above does not preclude limited yielding of
the gas barrier portion of the melter shell during a seismic event, providing the following
general and safety requirements are met:
a. Permanent effects resulting from SC-Il loading shall not prevent the melter from

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

of molten glass.
c. In order to maintain the integrity of the offigas system, which is an SC-rn system,4

the shell shall maintain an appropriate factor of safety against yield when
subjected to appropriately combined SC-Ill 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-IL to lock melter in place, including
pin, restraint, and interface to building embeds.
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5. Subcontractor shall verif through anlysis that the melter will remain capable of normal
operation after a lateral seismic acceleration at the base of the melter of 0.061 g 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. Rollersl~vheels:

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 of melter 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 decommrissioning.

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

3. Deleted (Ref SCN - 00011)
4. Pressure Gradients: The gas barrier walls shall be evaluated to withstand the opeiting

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. Imipact wrench load. Maximum design load is 450 ft-lbs.

6. See Appendix B for melter static and live load detail requirements.
7. Deleted (Ref SCN - 00011)
8. Deleted (Ref SCN - 00011)
9. Deleted (Ref SCN - 00011)
10. Deleted (Ref SCN - 00011)

E. Other
1I 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
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ii. The allowable stress of elements 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. 1, section CQI .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 of
melter design interface details.

A. General
1 . The following code references apply to this section: Refs 2.1IC1 through 2. IC5, 2AE,

2.11FI, 2.1F2, 2.IGl, 2.1G2, and 2.1H1.
2. Subcontractor shall specify the following:

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

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,9

discharge heaters, and startup heaters.
B. Electrode Power

1 . Electrodes and extension buses shall be capable of carrying the current at the voltage
required for all modes of melter operation.

2. M~inize connection resistance if the 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
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.
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E. Cable
1. Refer to Ref 2.1171 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 Ref 2.1IC5.
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 Ref 2.lFl,

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 AWO 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 s ables.
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 of melter 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
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 Ref 2.2B. Controls system design is in
contractor's scope of work unless stated otherwise in Ref 2.2B.
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B. Instrumentation Requirements
1 . For melter design requirements related to instrumentation see Ref 2.2B.
2. Appendix A contains instrumentation connection interface details related to specific

melter SSCs.

3.8 Maintenance Requirements

A. General
1. All nonstructural SSCs are designed for safe and effective maintenance per 24590-

WTP-RPT-OP-0l-001, Operations Requirements Document. To the extent practical,
the design will utilize techniques for minimizing maintenance labor to reduce the time,
number and type of crafts required to perform work.
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 Ref 2.21):
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 halve liffing 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 of work.

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

Page 14
24590-GO4B-F0001 9 Rev 4 (2112/2008) Ref: 245 90-WTP-3DP-GO4B-00049



245901LW-3PS-AEOO-TOOO1, Rev-5
High Level Waste Melters

4 Quality Assurance

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 of Ref
2.1D4, 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 formnat, transmission, and review requirements.

5.2 Submittals

A. See Ref 2.2D for specific melter system submittal requirements not specified herein.
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Appendix A

Melter Services and Connections Interface Details
(4 pages total)

Melter Engineering Specification Appendix Note:

The details given in this appendix were needed early in the project when the
melters and the surrounding plant were being designed concurrently and
remain in this specification for historical purposes only.. The detailed design
documents that have subsequently been produced contain the current,
verified/approved design interface information Since design of the
surrounding plant continues to develop, and the melter designs are being
updated as fabrication continues, details from the following table should not
be used. Refer to issued design drawings and any associated change
documents.

A review of the included details has been conducted, and updates have-been
incorporated where practical; however, the following data should not be
relied upon as it may no longer reflect current requirements or interfaces.
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Appendix B

Melter Design Interface Details (10 pages total)

Melter Engineering Specification Appendix Note:

The details given in this appendix were needed early in the project when the
melters and the surrounding plant were being designed concurrently and
remain in this specification for historical purposes only. The detailed design
documents that have subsequently been produced contain the current,
verified/approved design interface information Since design of the
surrounding plant continues to develop, and the melter designs are being
updated as fabrication continues, details from the following table should not
be used. Refer to issued design drawings and any associated change

* documents.

A review of the included details has been conducted, and updates have been
incorporated where practical; however, the following data should not be
relied upon as it may no longer reflect current requirements or interfaces.
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Notice
Please note that source, special nuclear, and bypro duct 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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1Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste
treatment facilities where the Department of Energy's (DOE) Hanford site tank waste will be
pretreated and imimobilized into stable glass form via vitrification. The WTP Contractor will
design, build, and start up the WTP pretreatment and vitrification facilities for the US
Department of Energy's (DOE) Office of River Protection (ORP). The waste treatment facilities
will pre-treat 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 the city of Richland. The WT1' Facility will be constructed at the East End of the
200 East Area of the Hanford Site. Benton, Franklin, and Grant counties surround the Hanford
Site.

1.2 Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, materials selection,
appurtenances selection, project management quality control, quality assurance, inspection,
fabrication, testing and labeling of 2 ea. LILW Thermal Catalytic Oxidizers/Reducers and the
-associated Ammonia/Air Dilution Skids.

The scope of work for the SELLER includes all work specifically defined in this specification
and its addenda and attachments. Work shall include, hut is not limited to, the following:

1.2.1 NOT USED

1.2.2 High Level Waste: 2 ea. Thermal Catalytic Oxidizer/Reducer Skids, 24590-HLW-MX-HOP-
SKIID-00005 and 245 90-HLW-MX-HOP-SKJD-00007. 2 ea. Ammonia/Air Dilution Skids,
24590-HLW-MX-HOP-SKID-00006 and 24590-HLW-MX-HOP-SKID-00008. 2 ea. Heater
Control Panels, HOP-PNL-00004 and HOP-PNL-00008 (if vendor panel is provided).
Components are Seismic Category I as denoted on the MDS in Section 2 of the MR.

1.2.3 NOT USED

1.2.4 Provide an analysis from a Thermal Catalytic Oxidizer/Reducer expert of the design to
determine expected catalyst changeout frequency.

1.2.5 NOT USED

1.2.6 NOT USED

1.2.7 NOT USED

1.2.8 NOT USED
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1.2.9 NOT USED

1.2. 10 NOT USED

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

1.2.12 Provide tansportation, storage, and installation instructions for the Thermal Catalytic
Oxidizers[Reducers and the Ammonia/Air Dilution Skids per manufacturer's
recommendation and this specification.

1.2.13 Provide packaging and prepare the Thermal Catalytic Oxidizer/Reducers Skids, the
Amnmonia/Air Dilution Skids, control panels, shim pack, gaskets, special tools (if required),
and catalyst bed for shipment to the WTP site. Packaging shall be sufficient to allow outdoor
storage for a period of up to 12 months at the WTP site, without BUYER action except
routine inspection. Environmental conditions for storage are found in Section 3.6 of this
specification. SELLER shall provide specific guidelines for storage beyond 12 months.

1.2.14 Provide special tools required for installation and maintenance.

1.2.15 Provide Material Safety Data Sheets (MSDSs) for the catalyst cartridges and any other

potentially hazardous chemicals or materials which will be delivered to the BUYER.

1.2.16 Provide a thermal analysis of the Thermal. Catalytic Oxidizer/Reducer, and support frame in
accordance with the requirements of this specification and Mechanical Data Sheets (MIDSs)
in Section 2 of the Material Requisition (MR). Select insulation material (i.e. calcium
silicate, refractory brick, mineral wool, etc.) to meet thermal requirements of this
specification.

1.2.17 Provide detailed installation procedure for insulation, complete with design drawings and
insulation map.

1.2.18 Provide a seismic analysis of the Thiermal Catalytic Oxidizer/Reducer and ammonia
supply/dilution skids in accordance with the requirements of this specification.

1.2.19 Provide shop painting of carbon steel surfaces.

1.2.20 Provide an equipment reliability assessment for all major components and subcomponents
including expected catalyst life of the Thermal Catalytic Oxidizers/Reducers. The definition
of components and sub-componients is at SELLER's discretion.

1.2.21 Provide junction boxes to accommodate wiring to remote-mounted SELLER control panel.
SELLER shall provide wiring schedule, diagrams, and documentation to facilitate installation
of wiring from equipment to remote control panel.

1.2.22 Provide ASME Sec VIII and B3 1.3 analysis of the Thermal Catalytic Oxidizer/Reducer and
the associated Amimonia/Air Dilution supply piping in accordance with the requirements of
this specification.
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1.3 Work by Others

Specific activities and materials excluded from the scope of this specification include:

1.3.1 Shipping to WTP jobsite

1.3.2 Material unloading and storage at jobsite

133 Installation labor

1.3.4 Foundation embeds

1.3.5 NOT USED

1.3.6 NOT-USED

1.3.7 Ammonia vapor supply to skid connection

1.3.8 Electric power supply

1.3.9 Off skid external wiring

1.3.10 External connection to BUYER's instrumentation and controls

1.3.11 Installation of supplier provided removable / replaceable insulation for flanges, manholes,

doors, access openings, as required.

1.3.12 ABB Control System Components, software and progranmning for normal (PCI) and safety

control (PPJ) systems

1.3.13 Containment Tent, portable HEPA filter exhauster

1.3.14 Grounding cable

1.4 Acronyms

AISC American Institute of Steel Construction

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

AWS American Welding Society

CGD Comomercial Grade Dedication

CM Commercial
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COA Certificate of Analysis

DBE Design Basis Event

DRE Destruction and Removal Efficiency

FAT Factory Acceptance Test

FE Foundation® Fieldbus

FMEA Failure Mode and Effects Analysis

HIEPA High Efficiency Particulate Air

HLW High Level Waste

ISA Instrument Service Air

LAW Low Activity Waste

MACT Maximum Achievable Control Technology

MDS Mechanical Data Sheet

MR Material Requisition

MSDS Material Safety Data Sheet

MTBF Mean-Time Between Failure

NACE National Association of Corrosion Engineers

NDE Non-Destructive Examination

NEMA National Electrical Manufacturers Association

NFPA National Fire Protection Association

NOx Nitrogen Oxides

P&ID Piping and Instrumentation Diagram

PCJ Process Control System

PIP Process Industry Practices

PMI Positive Material Identification

PPE Personnel Protection Equipment

PHJ Programmable Protection System
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PQR Procedure Qualification Record

PSA Process Service Air

QAP Quality Assurance Program

Q Quality

QL Quality Level

RPP River Protection Project

SC Safety Class

SCO Selective Catalytic Oxidation

SCR Selective Catalytic Reduction

SDDR Supplier Deviation Disposition Request

SS Safety Significant

SSCs Systems, Structures, and Components

SVOCs Semi-Volatile Organic Compounds

TCO Thermal Catalytic Oxidizer

UL Underwriters Laboratories, Inc.

VOCs Volatile Organic Compounds

VSL Vitreous State Laboratory

WAC Washington Administrative Code

WPS Welding Procedure Specification

WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Definitions

The equipment covered by this specification will be used in the WTP, where the following
definitions are applicable:

Quality Level (QL): The quality level identifies the quality requirements to be applied to the
equipment. The identified quality levels are Q (Quality), and CM (Commercial). Quality
requirements are specifically defined on the associated MDSs and supplier Quality

Assurance Program (QAP) requirements data sheets.
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Seismic Category (SC): Specific requirements for each seismic category are deffied in
reference documents listed in Sections 2.3.12 and 2.3.26 of this specification.

Thermal Catalytic Oxidizer/Reducer Expert: One who has extensive knowledge regarding
the characteristics and application of Thermal Catalytic Oxidizers/Reducers. Must have a
minimum of five (5) years experience.

1.6 Safety/Quality Classifications

1.6.1 Refer to the MDS in Section 2 of the MR for Safety Class, Quality Level and Seismic
Category classifications related to the HLW Thermal Catalytic Oxidizers/Reducers and the
Ammonia/Air Dilution skids.

1.6.2 NOT USED

2 Applicable Documents

2.1. General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and documents listed

212 below, which are an integral part of this specification.

212 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. For the codes and standards listed in Section 2,
the specific revision or effective date identified shall be followed. If a date or revision is not
identified, the latest issue, including addenda, at the time of quotation, shall apply.

2.2 Industry Standards,

2.2.1 AISC MO016 - 9ffi Edition, Manual of Steel Construction, Allowable Stress Design, as tailored
in Appendix C of 24590-WTP-SRD-ESH-Ol1-00 1-02, Safety Requirements Document Vol. I
(see Attachment 3)

2.2.2 NOT USED

2.2.3 NOT USED

2.2.4 NOT USED

2.2.5 NOT USED

2.2.6 ASME B3 1.3 - 1996, Process Piping Code, as tailored in Appendix C of 24590-WTP-SRD-
ESH-Ol1-00 1-02, Safety Requirements Document Vol. H (see Attachment 2)

2.2.7 ASME B & PVC, Section VIII-200, Division 1: Rules for Construction of Pressure Vessels

2.2.8 NOT USED
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2.2.9 ASME Y14. 100-2004, Engineering Drawing Practices

2.2.10 ASTM - E84-08, Surface Burning Characteristics of Building Materials

2.2.11 ASTM - A240-07, Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

2.2.12 AWS D1 .6-1999, Structural Welding Code, Stainless Steel

2.2.13 NOT USED

2.2.14 NEMA 250-2003, End osures for Electrical Equipment (1, 000 Volts Maximum)

2.2.15 NOT USED

2.2.16 NFPA 70 - 1999, National Electrical Code

2.2.17 NFPA 497-2007, Recommended Practice for Classifi cation of Hazardous Locations for
Electrical Installations in Chemical Process Areas

2.2.18 NOT USED

2.2.19 UL 467-2007, Standard for Safety Grounding and Bonding Equipment

2.2.20 Ut 508-2007, Standard for Safety Electric Industrial Control Equipnment

2.2.21 UL 508A-2007, Standard for Industrial Control Panels

2.2.22 ANSI K61.1 - 1999, Safety Requirements for the Storage and Handling ofAnhydrous
Ammonia, as tailored in Appendix C of 24590-WTP-SRD-.ESH-0 1-00l1-02, Safety
Requirements Document Vol.11 (see Attachment 1)

2.2.23 IEEE 3 84-1992, Standard Criteria for Independence of Class JE Equipment and Circuits, as
tailored in referenced specification 24590-WTP-3P-EKPO-TOOO 1

2.2.24 NOT USED

2.2.25 NOT USED

2.2.26 NOT USED

2.2.27 NOT USED

2.2.28 NOT USED

2.2.29 NOT USED

2.2.30 NOT USED

2.2.3 1 AWS D 1.l1-2000, Structural Welding Code - Steel
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2.2.32 29 CFR 1910, Occupational Safety and Health Standards for General Industy

2.3 Reference Documents/Drawings

2.3.1 24590-WTP-3PS-AFPS-TOOO1, Engineering Specifi cation for Shop Applied Special
Protective Coating for Steel Items and Equipment

2.3.2 24590-WTP-3PS-GOOO-TOOO1, General Specifi cation for Supplier Quality Assurance
Program Requirements

2.3.3 24590-WTP-3PS-GOOO-T0002, General Specifi cation for Positive Material Identification
(PM)

2.3.4 245 90-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling and
Storage Requirements

2.3.5 245 90-WTP-3PS-3Q07-T00OI, Engineering Specifi cation for Instrumentation for Package
- systems

2.3.6 24590-WTP-3PS-EKPO-TOO 1, Engineering Specifi cation for Electrical Requirements for
Packaged Equipment

2.3.7 NOT USED

2.3.8 24590-WP-3PS-NNO-TOO1, Engineering Specifi cation for Thermal Insulation for
Mechanical Systems

2.3.9 24590-WTP-3PS-PS02-TOOO1I, Engineering Specification for Shop Fabrication of Piping

2.3.10 245 90-WTP-3PS-SSOO-TOOO 1, Engineering Specification for Welding of Carbon Structural
Steel

2.3.11 24590-T-3PS-SSOO-T0002, General Specification for Welding of Structural Stainless
Steel and Welding of Structural Carbon Steel to Structural Stainless Steel

2.3.12 245 90-WTP-3PS-FBO1-TOOOI, Engineering Specifi cation for Structural Design Loads for
Seismic Category III & IV Equipment and Tanks

2..324590-WTP-3PS-NWPO-TOOO 1, Engineering Specification for General Welding and AIDE
Requirements for Supplier Fabricated Piping

2.3.14 NOT USED

2.3.15 24590-WTP-3PS-MVOO-TOOO 1, Engineering Specifi cation for Pressure Vessel Design and
Fabrication

2.3.16 24590-WTP-3PS-MYVB2-TOO 1, Engineering Speciflcation for Welding of Pressure Vessel,
Heat Exchangers and Boilers

2.3.17 NOT USED
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2.3.18 NOT USED

2.3.19 NOT USED

2.3.20 NOT USED

2.3.2 1 NOT USED

2.3.22 NOT USED

2.3.23 VSL-08R1390-1 Small Scale Melter Testingfor Allyl Alcohol Method Verification

2.3.24 NOT USED

2.3.25 NOT USED

2.3.26 245 90-WTP-3PS-MVOO-T0002, Engineering Specification for Seismic Qualification Criteria
for Pressure Vessels

2.3.27 24590-WTP-LIST-CON-08-000l, Restricted Materials List W7? Safety Assurance

2.3.28 245 90-WTP-3PS-JQ06-T0005, Environmental Qualification of Control and Electrical
* Systems and Components

2.3.29 245 90-WTP-3PS-GOOO-TOO 15, Environmental Qualification of Mechanical Equipment

3 Design Requirements

3.1 General

3.1.1 The Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution units
shall be designed per this specification, the applicable documents listed in Section 2 of this
specification, and the MDSs in Section 2 of the MR.

3.1.2 The WTP facility is designed for a minimum service life of 40 years. Structural and pressure
boundary components related to the Thermal Catalytic Oxidizer/Reducer and the associated
Ammonia/Air Dilution units shall be engineered with a design life of 40 years. Catalyst used
in the Thermal Catalytic Oxidizers/Reducers shall have a minimum design life of one year.
Other mechanical components shall have a minimum service life of five years with periodic
maintenance. Components that cannot be guaranteed for a minimum service life of five years
shall be identified in accordance with the following requirements:

* Failure rate or- Mean-Time Between Failure (MTBF), whichever is available, and
the basis for the rate including specific references to any sources.

* Estimated modes of failure (example, dielectric breakdown, element overheat, etc.).
This may be delineated in a Failure Mode and Effects Analysis (FMEA). The
method used to perform the FMEA (Example, MlL-STD-1629) and the year shall be
specified. All assumptions used to perform the FMVEA shall be clearly stated.
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" Recommended maintenance and frequency, as applicable.
" Estimated time to perform the recommended maintenance, as applicable.

The data above shall be based on the physical and environmental conditions delineated in this
specification and MDSs. Where possible, the SELLER shall compare the figures for the
equipment in this specification to similar equipment sold and serviced by the SELLER. The
source for all estimates and any underlying assumptions shall be stated. If software is used to
perform the FMEA, the SELLER shall specify the software used and the version (example
software, Relex, Isogen, Reliasofi, etc.).

3.1.3 Operation of the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air
Dilution units shall be continuous for one year. Refer to MDSs in Section 2 of the MR for
thermal cyclic conditions.

3.1.4 The thermal and seismic analyses to be provided per this specification must verify that the
final detailed design of the Thermal Catalytic Oxidizers/Reducers and the associated
Ammnonia/Air Dilution units meet the requirements set forth in this specification and its
addenda and attachments.

3.1.5 The maximum pressure drops across the Thermal Catalytic Oxidizers/Reducers shall be in
accordance with the requirements of the MDSs.

3.1.6 'The following requirements shall be met:

*Pressure boundary shall be designed in accordance with the requirements of ASM[E
B&PVC, Section VIII Div. 1 and BUYER specification 24590-WTP-3P-MV0O-
TOQ0l, Engineering Specifi cation for Pressure Vessel Design and Fabrication. Code
stamp is not required

* Non-Destructive Examination (NDE) requirements for the pressur boundary shall be
in accordance with BUYER specification 24590-WTP-3P-MOO-TOOOI,
Engineering Spec pication for Pressure Vessel Design and Fabrication, Commercial
Grade (CM) Vessels

* Seismic analysis shall be per BUYER specification 24590-WTP-3PS-MVOO-T0002,
Engineering Specification for Seismic qualification Criteria for Pressure Vessels

* The structure supporting the pressure boundary shall be designed per BUYER
*specification 245 90-WT"IP-3PS-M1VOO-T0002, Section 7.2.2, Engineering Specification
for Seismic Qual~fication Criteria for Pressure Vessels

3.1.7 Penetrations in the pressure boundary (i.e. access doors, sample ports, etc.) shall be designed
and reinforced in accordance with the requirements of ASME B&PVC, Section VII, Div. 1,
and BUYER specification 245 90-WTP-3P-MVO-TOOO I, Engineering Specifi cation for
Pressure Vessel Design and Fabrication. In addition, access doors shall be designed for ease
of operation by one person.

3.1.8 If determined necessary by thermal analysis, SELLER shall design the Thermal Catalytic
Oxidizers/Reducers to be externally insulated so the external surface temperature does not
exceed 140'F. Insulation shall mneet applicable requirements of BUYER specification
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24590-WTP-3PS-NNOO-TOOO 1 Engineering Specification-for Thermal Insulation for
Mechanical Systems.

3.1.9 Internal bracing shall be minimized. Where internal bracing is required, bracing members of
circular cross section are preferred.

3.1.10 NOT USED

3.1.11 NOT USED

3.1.12 The SELLER shall select insulation and design the Thermal Catalytic Oxidizers/Reducers
and support frame to prevent the BUYER' s concrete foundation from reaching a maximum
temperature of 150117.

3.1.13 SELLER shall design and supply necessary outlet piping for sample nozzles located
downstream of the recuperative heat exchanger required for ammonia control. SELLER shall
include pipe supports and Tied Expansion joints for both the offgas process inlet and outlet
connections. Tied Expansion joints shall be 2 ply or greater.

3.1.14 The following are the Safety Significant functions of the HLW Thermal Catalytic
Oxidizer/Reducer and the Ammonia/Air Dilution units. (Note: Only root components are
listed below. See P&ll) 245 90-HLW-M6-HOP-00008 / -20008 for the remaining
components):

a) Confinement of Melter Offgas: TCO housing, piping, and appurtenances shall be
designed to maintain offgas confinement during normal operation, and during and
after a seismic event Structural failure of internals shall not breach confinement
boundary.

b) Confinement of Ammonia: The ammonia supply piping, valves, and appurtenances
shall maintain confinement of ammonia during normal operation, and during and
after a seismic event.

c) Heater High Temperature Interlock. TEO5 14(Z), JY0520(Z), TE25 14(Z),
JY2520(Z). Heater to be shut down at a given high temperature setpoint to prevent
an over temperature condition.

d) Low Dilution Air Flow Interlock: YV0504(Z), YV2504(Z), YV0509(Z),
YV2509(Z), FT0517(Z), FT2517(Z), FT0518(7), FT2518(Z). Ammonia supply to
be shut off at a given low dilution air flow setpoint.

e) NOT USED
f) Low SCR Temp Interlock: TE0336(Z), TE2336(Z). Ammonia supply to be shut off

at a given low SCR temperature setpomnt.

g) NOT USED

h) NOT USED
i) NOT USED

3.1.15 NOT USED
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3.2 Offgas Treatment System Description

Offgas is generated from the vitrification of radioactive waste in Joule heated ceramic melters.

3.2.1 NOT USED

3.2.2 HLW Thermal Catalytic Oxidizer/Selective Catalytic Reduction Units:

The feed to the 111W Thermal Catalytic Oxidizer/Reducer is primar ily melter offgas that has
been treated by a Submerged Bed Scrubber (SBS), Wet Electrostatic Precipitator (WESP), High
Efficiency Mist Eliminator (UBME), HEPA Filters, Activated Carbon Bed Adsorber, and Silver
Mordenite column.

3.3 Basic Function

Each Thermal Catalytic Oxidizer/Reducer unit shall consist of four primary components, a
recuperative heat exchanger, electric heater, VOC selective catalytic oxidation (SCO) bed, and
NOx selective catalytic reduction (SCR) bed. The rating of each component shall be determined
by the SELLER to meet the performance requirements specified in Section 3.4 of this
specification. SELLER shall also include ammonia. dilution and mixing appurtenances necessary
to meet performance requirements of this specification.

3.3.1 Recuperative Heat Exchanger

The recuperative heat exchanger is primarily employed to recover heat from the SCR hot
exhaust gas for the Thermal Catalytic Oxidation/Reducer unit. The heat exchanger shall cool
down the hot SCR exhaust gas and heat the incoming offgas.

3.3.2 Electric Heater

The electric heater is downstream of the recuperative heat exchanger and is employed to heat
the offgas feed to the final desired oxidation and reduction temperatures. After startup, the
electric heater shall function as a trim control-to raise the offgas temperature to the required
oxidizing temperature. Required oxidizing and reduction temperatures shall be per
performance criteria specified in Section 3.4 of this specification.

3.3.3 Oxidation Catalyst

The SCO, containing oxidation catalyst, is downstream of the Electric Heater and will
oxidize volatile and semi-volatile organic compounds creating water and carbon dioxide.
The residence time and number of catalyst beds shall be as specified in Section 3.4 of this
specification.

3.3.4 NOx Selective Catalytic Reduction Unit

The SCR, containing reduction catalyst, is downstream of the Oxidation Catalyst and shall
use ammonia injection to reduce the NOx to Nitrogen, Oxygen, and water through catalytic
reaction with ammonia.
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3.3.5 Ammonia Dilution System

The-BUYER will supply ammonia gas to the HLW SCRs. SELLER shall specify dilution air
flow rates and pressures if required for the Ammonia/Air Dilution system. SELLER shall
supply necessary equipment required to meet performance requirements.

3.4 Performance

3.4.1 Refer to the Thermal Catalytic Oxidizers/Reducers MDSs for design data and gas stream
properties.

3.4.2 The organic Destruction and Removal Efficiency (DRE) performance shall be based on inlet
loadings specified in -the MIDSs.

3.4.3 The Thermal Catalytic Oxidizers/Reducers shall meet the DRE for Volatile Organic
Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs) as -required in the
MDSs as well as residence time and minimum oxidizing temperatures specified.

3.4.4 The NOx SCR unit shall meet the reduction efficiency at less than the specified ammonia slip
concentration required in the MIDSs.

3.4.5 Detection limits used to verify the Thermal Catalytic Oxidizers/Reducers guaranteed
performance shall be based on BUYER information (MDS General Note 9).

3.4.6 SELLER shall provide curves plotting efficiency versus inlet operating temperature for the
Thermal Catalytic Oxidizer and Selective Catalytic Reducer catalysts.

3.4.7 SELLER shall provide ammonia slip curves for SCR performance.

3.4.8 NOT USED

3.4.9 NOT USED

3.4.10 The ammonia slip exiting the HLW systems shall be specified by the SELLER to meet the
NOx reduction efficiencies specified in Section 3.4.4 of this specification.

3.4.11 BUYER's residence time, specified in the MSs, is the minimum for VOC and SVOC
destruction and therefore shall be used by SELLER if it exceeds the SELLER's calculated
required residence time.

3.4.12 As specified in the MIDSs, concentrations of certain chemical compounds are subject to large
step increases and spikes. The SELLER's calculation shall account for these increases and
spikes.

3.4.13 SELLER shall identify if additional NOx analyzers are required outside the boundaries of the
SELLER's equipment to meet the specified NOx reduction efficiency and ammonia slip
MDS requirements. SELLER shall obtain BUYER's approval for additional NOx analyzers.
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3.5 Design Conditions

3.5.1 Refer to the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution
MDSs in Section 2 of the MR.

3.5.2 NOT USED

3.5.3 Shim plates will be placed on the BUYERS foundation embed plates-for leveling the HLW
TCO skids and the HLW TCO ammonia skids. The SELLER shall provide the shim plates
and the design detailing how the shims are welded to the BUYERS embed plates and how the
equipment is connected to the shim plates.

The embed plate design location and elevation for 111W TCO skids and armmonia skids is
shown on drawing 245 90-HILW-DD-S I3T-00067. The design elevation for the top of the
embed plates is 0 feet - 0 inches, in plant elevation. The existing embed elevations vary from
plate to plate. Some embed plates are on design elevation, some embed plates are 1/8 inch
low and some embeds are 1/4 inch low. To account for embed elevations and waviness of the
concrete floor the bottom elevation for the HLW TCO skids and the 111W TCO ammonia
skids shall be set at + 0 feet +1/2 inch in plant elevation.

The BUYERS existing embed plates for the HLW TCO skids and 111W TCO ammonia skids
are coated carbon steel plates, stock code: EBPNSO1ICH, shown on drawing 24590-PTF-DD-
S 13T-0020 1. The carbon steel embed plates are coated with one layer of inorganic zinc
primer. When attachments are welded to the existing embed plates, WTP site welding
procedures require inorganic zinc primer to be removed within 2- 4 inches of the weld area.
Only carbon steel can be welded to the carbon steel embed plates where the inorganic zinc
primer has been removed. It is acceptable to weld a carbon steel skid f-rme or stainless steel
skid frame to the top of the carbon shim welded to the BUYERS embed.

SELLER shall provide shims specified below for the 111W TCO skids and I11W TCO
ammonia skids. The shims are generic and can be used under any skid frame as required.

All shim material shall be carbon steel, ASTM A572, grade 50, bare steel, no coating
required. Shim thickness is nominal.

(13) 1/2 inch thick shims (this quantity includes 2 spare shims)
(24) 5/8 inch thick shims (this quantity includes 4 spare shims)
(3) 3/4 inch thick shims (this quantity includes 2 spare shims)

3.5.4 NOT USED

3.6 Environmental Conditions

3.6.1 The Thermal Catalytic Oxidizer/Reducer Skids and Ammonia/Air Dilution Skids will be
located indoors. Refer to MD)Ss for specific room environmental design conditions.

3.6.2 Thermal Catalytic Oxidizers/Reducers and components, except catalysts, and the
Ammonia/Air Dilution Skids may be stored outdoors prior to installation at ambient extreme
temperatures ranging from minus 230F dry-bulb to 1 13'F dry-bulb and a relative humidity of
0Oto 100%.
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3.6.3 Refer to Sections 3.7, 3.9 and 3. 10 of this engineering specification for enclosure,
instrumentation and electrical requirements and related environmental qualification
Irequirements.

3.6.4 Safety Significant instrumnentation that is required to meet environmental qualification shall
be qualified in accordance with engineering specification 24590-WTP-3PS-JQO6-T0005,
Engineering Specification for Environmental Qualification of Control and Electrical System
and Components.

3.7 Mechanical Requirements

3.7.1 General

3.7.1.1 Due to access restrictions for installation, the Thermal Catalytic Oxidizer/Reducer units
shall be fabricated in such a manner that will allow delivery in three to five sections
that comply with the bounding dimensions specified in MDSs. Each section of the
Thermal Catalytic Oxidizer/Reducer shall be skid mounted.

3.7.1.2 The catalyst bed shall be designed for manual removal and replacement. The catalyst
bed shall be designed to meet service life requirements outlined in Section 3.1.2 of this
specification. The weight of a catalyst module shall not exceed 50 pounds for lifting
manually. BUYER prefers side access for replacing the catalysts. If weights exceed 50
pounds, lifting beams or rigs shall be designed and supplied by the SELLER.

3.7.1.3 SELLER shall provide transitions for connection to BUYER's piping and gas analyzer
instrumentation. All flanges required for connection to BUYER's piping and gas
analyzers shall have raised face flanges. See Attachment 4 (IHLW Skid Interface
Connections). See also Attachments 5 and 6 (Connection for Non-Routine Sample
Extraction and Connection for Sample Extraction - Permanent Typical, respectively)
for non-routine and permanent analyzer connection details.

3.7.1.4 SELLER shall provide TCO drain lines. Drain lines shall be welded to the housing at
low points. Penetrations by drains shall be arranged and individually sealed so that
catalysis beds cannot be bypassed. Drain lines shall be piped to skid edge and flanged.

3.7.1.5 NOTUSED

3.7.1.6 SELLER shall design and supply recuperative heat exchanger outlet piping as specified
in the MDSs. Pipe fabrication and supports shall be designed in accordance with
ASME B3 1.3 and BUYER specification 245 90-T-3P-P02-TOOO 1 Shop
Fabrication of Piping, and be included in the SELLER's scope of supply. SELLER
shall include pipe supports and tied expansion joints for both offgas process inlet and
outlet connections.

3.7.1.7 Mechanical components required to meet the Safety Significant functions of
containment of melter offgas shall be designed and fabricated to meet environmental
qualifications in accordance with engineering specification 24590-WTP-3P-GOOO-
TOO 15, Engineering Specification for Environmental Qualification of Mechanical
Equipment.
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3.7.1.8 A containment tent or series of containments tents will be erected by th eBUYER to
control the work area for catalyst removal and replacement after permanent installation
of the TCO units. The BUYER will supply and set up a portable HEPA filtered
exhauster for containment tent ventilation with discharge port monitoring. The TCO
unit will be ventilated using permanently installed process fans. Prior to opening the
catalyst access doors on the TCO unit the TCO unit air will be sampled using an up
stream, 1/4 inch pre-installed sample tap. The air sample will be used to determine the
level of airborne radioactive material inside the TCO unit. After the air samples are
taken and deemed acceptable, opening the catalyst access doors will take place inside
the containment tent once stable air flow conditions are established.

The SELLER shall supply the following for each TCO unit:

* One 3/4 inch air sample tap per TOO unit. Include one 3/4 inch ball valve.
The sample tap shall extend 12 inches inside the TCO unit. The accessible
end of the 3/4 inch ball valve shall include a cap. There shall be at least 3
inches of clearance, for tightening bolts, between the insulating jacketing
and the underside of the flange.
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Catalyst removal Iinstallation:

The catalyst bed (s) shall be designed for manual removal and replacement
without entering the TCO unit for contact maintenance. It is acceptable far
hands and arms to break the plane of the catalyst access door to reach inside
the TCO to operate jack bolts with hand tools or use tools with extended
handles to remove /replace catalyst modules. It is acceptable to split the
movable catalyst frame to minimize the weight of the frame being moved
for catalyst module removal / replacement. Pulling the Catalyst module
forward to unsnap the tongue and groove connection is not desirable. A
jack bolt system that applies pressure to the movable frame to hold the
catalyst modules in place is desired.

3.7.1.9 To facilitate process troubleshooting and to obtain additional data during testing and
operations, the SELLER shall supply the following for each TCO unit:

* One thermowell between each of the VOC catalyst beds to be provided to
take temperature readings during non-routine evolutions. Thermowells,
shall be located to minimize flow disturbance and not interfere with the
manipulation of the catalyst access doors. The location shall consider
optimum accessibility. However, it is acceptable to locate the thennowell
on the top of the TCO.

* One sample port between each of the VOC catalyst beds to be used to
measure offgas concentrations during non-routine evolutions. Sanmple ports
shall be located to minimize flow disturbance and not interfere with the
manipulation of the catalyst access doors. The location shall consider
optimum accessibility. However, it is acceptable to locate the sample ports
on the top of the TCO. Include ball valve, blind flange, gaskets and bolts
for each sample port. See Attachment 5 (Connection for Non-Routine
Sample Extraction) for temporary connection details.

3.7.2 Recuperative Heat Exchanger

3.7.2.1 Unless otherwise specified, the heat exchanger pressure boundary shall be designed in

accordance with ASNME B&PVC, Section VIII, Div. 1.
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3.7.2.2 The recuperative heat exchangers in the Thermal Catalytic Oxidizer/Reducer units are
expected to have a design life of 40 years. If the design life is less than 40 years, the
SELLER shall provide provisions for cleaning, maintenance, repair or unit
replacement. The SELLER shall submit options for cleaning, maintenance, repair or
provisions for total unit replacement of the recuperative heat exchanger. Options to be
considered, but not limited to, include:

a Body flanges that allow for total unit replacement

0 Clean out doors for maintenance access,

* Automatic wash systems/particulate collection hoppers, and

* Bolted connection to skid support frame.

3.7.2.3 Heat exchangers shall be designed for full differential pressure, with one side at the
design pressure and the other side at atmospheric pressure.

3.7.2.4 NOT USED

3.7.2.5 NOT USED

3.7.2.6 NOT USED

3.7.3 Ammonia/Air Dilution Equipment

3.7.3.1 Design and fabrication of ammonia piping and valves shall be in accordance with
ANSI K61.1, ASMvIE B3 1.3, and BUYER specification 24590-WTP-3PS-PS02-TOO01,
Shop Fabrication of Piping.

3.7.3.2 NOT USED

3.7.3.3 Piping and components required for the HLW Ammonia/Air Dilution shall be located
on a separate skid away from the Thermal Catalytic Oxidizer/Reducer skid. Refer to
MDS for space envelope and equipment layout requirements. SELLER shall include
necessary equipment to meet performance requirements of this specification.

3.7.3.4 NOT USED

3.7.3.5 NOT USED

3.7.3.6 NOT USED

3.7.3.7 NOT USED

3.7.3.8 NOT USED

3.7.3.9 NOT USED
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* 3.7.3.10 NOT USED

3.7.3.11 NOT USED

3.7.3.12 NOT USED

3.7.3.13 NOT USED

*3.7.3.14 NOT USED

*3.7.3.15 NOT USED

3.7.3.16 NOT USED

3.7.3.17 NOT USED

3.7.3.18 NOT USED

3.8 Loading,

3.8.1 The Thermal Catalytic Oxidizers/Reducers (24590-HLW-MX-HOP-SKID-00005/7) and the
associated Ammonia/Air Dilution assemblies shall be self-supporting, capable of carrying the
static loads of components and the stress imposed during shipment installation, and
operation. See Section 2.3.26.

3.8.2 The Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution sids
shall be designed in accordance with the requirements of specification 24590-WTP-3PS-
FBO 1-T000 1, Structural Design Loads for Seismic Category II! & IV Equipment and Tanks.

3.8.3 The SELLER shall provide a seismic analysis in accordance with Section 3.8.2 of this
specification. The SELLER shall provide the documented results of the seismic analysis in
report form to the BUYER.

3.8.4 The Thermal Catalytic Oxidizer/Reducer units shall be designed in accordance with the

nozzle load requirements as specified in the MDSs in Section 2 of the MR.

3.9 Electrical Requirements

3.9.1 Electrical components and appurtenances furnished with the Thermal Catalytic
Oxidizer/Reducer and the associated Ammonia/Air Dilution units shall conform to the
requirements of specification 24590 WTP-3PS-EKP0-TOOO 1, Electrical Requirements for
Packaged Equipment. Electrical components shall also meet applicable sections of NFPA
70, and requirements outlined in NFPA 497.

3.9.2 Electric heaters shall be of the element type and mounted on removable flanged plates for
ease of maintenance. BUYER will supply a 480V 3-wire wye grounded power circuit. If
SELLER's supplied heaters are rated for a lower voltage, SELLER shall supply the necessary
components to step the electricity down to the necessary voltage.

3.9.3 Electrical enclosures shall be NEMIA 4X rated.
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3.9.4 The Thermal Catalytic Oxidizer/Reducer control panel components shall be UL 508 listed
and certified. Control panels as a whole shall be UL 508A labeled.

3.9.5 Safety Significant electrical systems/components are required to meet environmental
qualification and shall be qualified in accordance with engineering specification 24590-WTP-
3PS-JQO6-T0005, Engineering Specification for Environmental Qualification of Control and
Electrical Systems and Components.

3.9.6 NOT USED

3.9.7 SELLER shall provide a grounding lug or boss, in accordance with UL 467, on the
equipment housing or frame to facilitate attachment of grounding cable by the BUYER.

3.9.8 SELLER shall provide total electric load for each Thermal Catalytic Oxidizer/Reducer.

3.10. Instrumentation and Control Requirements

3.10.1 Instrumentation and controls furnished with the Thermal Catalytic Oxidizer/Reducer and the
associated Ammonia/Air Dilution units shall meet the requirements of engineering
specification 245 90-WTP-3PS-JQ07-TOO0 l,Rev. 2, In strumentation for Package System.
BUYER shall provide the appropriate ABB control system components (i.e. 1/0 modules,
power supplies) to the SELLER for fabrication into the SELLER's heater control panel as
described in Section 3.4.2. 1.1 of 24590-WTP-3PS-JQ7-TOO0 1, Rev. 2. SELLER shall
provide non-ABB manufactured equipment (fiber optic converters, fiber optic patch cables
and plates, terminals, circuit breaker, wiring, etc.) and panel fabrication.

3.10.2 SELLER shall design the heater control panel to utilize the ABB control system equipment
and provide a panel arrangement drawing with Bill of Material identifying all parts to be
provided by the BUYER. SELLER shall provide an 1/O list on the panel arrangement
drawing for all instruments. Reference BUYER's P&lDs in Section 2 of the MR for
additional information regarding instrument locations and types.

3.10.3 SELLER shall provide control narrative, logic drawings, termination drawings, and related
items as specified in 24590-WTP-3PS-JQO7-TOO0l, Instrurnentationfor Package Systems for
normal (PCJ) and safety control system (PPJ) operation. BUYER shall provide programming
for normal operation (PCI) via software included with BUYER supplied ABB components,
and for safety operation via BUYER's safety control system (MP), according to SELLER's
specification of the monitoring and control requirements. BUYER shall provide controller,
software, and attend and support the factory test of the equipment at the SELLER's facility.

3.10.4 NOT USED

3.10.5 In-line instruments shall be wired or tubed to the skid edge. Tubing shall terminate with a
bulkhead connection. Wiring shall terminate in a junction box.

3.10.6 NOTUSED

3.10.7 NOT USED

3.10.8 NOT USED
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3.10.9 NOT USED

3. 10. 10 NOT USED

3.10.11 NOTUSED

3.10.12 NOT USED

3.10.13 NOT USED

3.10.14 Safety Significant instrumentation is required to meet environmental qualification and shall
be qualified in accordance with engineering specification 24590-WTP-3PS-JQ06-T0005,
Engineering Specification for Environmental Qualification of Control and Electrical Systems
and Components.

3.11 Lifting Requirements

3.1 1.1 Lifting lugs shall be installed on the Thermal Catalytic Oxidizers/Reducers and
Ammonia/Air Dilution skid packages for balanced lifting and handling. SELLER shall
identify the weight and center of gravity of each package. All lifting points shall be designed
in accordance with the requirements of BUYER specification 24590-WTP-3P-GOOO-T0003,
General Specifi cation for Packaging, Handling, and Storage Requirements.

3.11.2 Lifting eyes or lugs shall be certified to be suitable for the safe, balanced lifting and handling
of the equipment without distortion or damage to the components.

3.11.3 All lifting attachments shall have either a safety factor of thr-ee (3), based on, material ultimate
strength, or five (5), based on the material yield strength, whichever is more conservative.
The lifting points and center of gravity shall have a label clearly identifying its safe working
load.

3.11.4 Lifting lugs must accept standard commercial lifting equipment. Chain blocks or braiding
shall not be permitted.

3.11.5 The lifting lugs for the packages must be accessible from the top, without removal of
components or covers.

3.11.6 NOT USED

3.11.7 SELLER to provide calculations for the lift lug design.

3.12 Thermal Analysis Requirements

3.12.1 Method of thermal analysis shall be proposed by the SELLER.

3.12.2 Refer to MDS for thermal analysis technical information and heat loss requirements (i.e.

thermal conductivity values, room temperatures, etc.).

3.12.3 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
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Thermal Catalytic Oxidizer/Reducer. Analysis shall show that the Thermal Catalytic
Oxidizers/Reducers are adequate for the design life specified in Section 3.1.2 of this
specification. Analysis shall also establish design temperature of the TOOs.

3.12.4 The thennal analysis shall include thermal expansion of the Thermal Catalytic
Oxidizers/Reducers and resulting nozzle loadings in X, Y, and Z planes with deflections at
normal operating conditions and design conditions.

3.12.5 NOT USED

3.12.6 The thermal analysis shall determine the thickness and extent of insulation required on the
sides, ends, top and bottom of the Thermal Catalytic Oxidizers/Reducers to ensure that the
insulation jacket temperature and all exterior uninsulated portions with potential for
personnel exposure, do not exceed 140 'F at maximum design temperature.

3.12.7 The thermal analysis shall determine the thickness and extent of insulation required on the
bottom of the Thermal Catalytic Oxidizers/Reducers so that the temperature of the concrete
does not exceed 150 'F.

3.12.8 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
Thermal Catalytic Oxidizers/Reducers and shall include 3-D graphical results of models and
all calculations perforned, as applicable to the analysis approach chosen.

3.12.9 All assumptions shall be plainly identifie d and data presented (including their uncertainty)
with precise logic.

3.12.10 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 definod.

3.13 Thermal Catalytic Oxidizer/Reducer Design Analysis Requirements

3.13.1 The SELLER shall conduct and submit Thermal Catalytic Oxidizer/Reducer design analyses
for the HLW units. The design analysis of the Thermal Catalytic Oxidizers/Reducers shall be
conducted by a Thermal Catalytic Oxidizer/Reducer expert to determine the expected catalyst
changeout fr-equency for the final Thermal Catalytic Oxidizer/Reducer design. SELLER
shall provide personnel qualifications to the BUYER for review.

3.13.2 Analysis shall be conducted considering operation of the Thermal Catalytic
Oxidizers/Reducers at design conditions outlined in this specification and MDSs.

3.13.3 Analysis shall determine expected catalyst changeout frequency based on the gas
composition and load information specified in the MDSs in Section 2 of the MR.

3.13.4 The design analysis for expected catalyst changeout shall assume that the offgas flow through
the Thermal Catalytic Oxidizers/Reducers may vary as much as ± 10% from the design
flowrate specified in the MIDSs in Section 2 of the MR.
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3.13.5 The SELLER shall provide the documented results of the Thermal Catalytic
Oxidizer/Reducer analysis with any graphical results, as applicable, in report form to the
BUYER prior to fabrication.

3.14 Accessibility and Maintenance

3.14.1 BUYER's layout allows for necessary access and space requirements to facilitate
maintenance during normal plant operation or scheduled shutdown.

3.14.2 Supplier's recommended accessibility and maintenance requirements for each piece of
equipment shall be included in the SELLER's design and shown on layout drawings. Side
access for replacement of the catalyst and related gaskets is required.

3.14.3 NOT USED

3.14.4 SELLER shall provide instructions and frequency of maintenance including lubrication,
rotation, heating, and any other type of preventative maintenance that will preserve the
equipment until the time it is put into operation, including:

* Up to 12 months outdoor storage prior to installation
0 Outdoor preservation maintenance and inspection schedule
a idoor (installed) but not operating preservation maintenance and inspection schedule

& Operating preservation maintenance and inspection schedule

3.14.5 Frequency of inspection and maintenance intervals during operation shall be in accordance
with equipment SELLER's recommendations.

3.14.6 Equipment, instrumentation, and electrical components that are six feet over from ground
level and require routine maintenance shall be provided with permanent work platforms with
fixed ladders/stairs to perform maintenance.

3.14.7 Maintenance platforms and ladders, if applicable per 3.14.6, shall be designed to meet the
requirements set forth in 29 CFR 19 10, Occupational Safety and Health Standards for
General Industry and AISC 9th Edition.

3.14.8 The maintenance platforms, if applicable per 3.14.6, shall be attached without welding after
the equipment is installed in the HLW facility.

4 Materials

4.1 General

4.1.1 SELLER shall comply with specification 24590-WTP-3PS-GOOO-T0002, Positive Material
Identification (PMI).
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4.2 Construction

4.2.1 Materials of construction shall have properties suitable for the service conditions defined in
the MDSs.

4.2.2 The ASME and/or ASTM material numbers and grades shall be identified and a
'Manufacturer's Material Certificate of Compliance" shall be provided for the housing,
ducts, weld filler metal, and support framing integral to the Thermal Catalytic
Oxidizer/Reducer and the associated Ammonia/Air Dilution assemblies. Material
designations shall be indicated on the fabrication drawings and in the material lists.

4.2.3 Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution skids shall be
fabricated from structural steel shapes and plates properly reinforced to be self-supporting,
capable of carrying the static loads of components and the stresses imposed during shipment,
installation, and operation.

4.2.4 Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution housings and
outlet piping shall be fabricated from materials specified in the. MDSs in Section 2 of the
MR

4.2.5 NOT USED

4.2.6 Where the BUYER has not specified material types, the SELLER shall select materials
giving consideration to the design life of the equipment, compatibility with adjacent
materials, compatibility with the process materials and conditions, environmental conditions,
and coating requirements.

4.3 Prohibited Materials

4.3.1 As applicable, mercury, zinc, cadmium, or other low melting point materials and halogens
shall not be used in direct contact with stainless steel. This prohibition also applies to use of
tools, fixtures, paints, coatings and sealing compounds, and any other equipment or materials
used by the SELLER in handling, assembly and storage of stainless steel parts or
components.

4.3.2 Asbestos shall not be used in any component of the Thermal Catalytic Oxidizers/Reducers,
the associated Ammonia/Air Dilution units, and appurtenances.

4.3.3 The prohibited materials list excludes materials that might be used for bearings, brazed joints,
or instruments.

4.3.4 The equipment provided to the BUYER shall not contain any of the materials listed in 24590-
WTP-LIST-CON-08-OO0l, Restri cted Materials List WTP Safety Assurance unless BUYER
(Safety Assurance) approval is obtained.
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4.4 Insulation

4.4.1 The SELLER shall provide detailed insulation installation procedures complete with
drawings showing methods and details for applying and securing insulation. Installation
procedures and drawings shall include details related to applying and securing metal
jacketing (if externally insulated), to the Thermal Catalytic OxidizersfReducers. The
insulation procedures shall be in accordance with BUYER specification 24590-WTIP-3PS-

NNOO-TOO1 Thermal Insul ation for Mechanical System, and this specification. The
insulation installation procedures shall be reviewed by the BUYER prior to commencement
of work to install insulation on the Thermal Catalytic Oxidizers/Reducers.

4.4.2 SELLER shall provide shop fabricated and installed insulation to the maximum extent
possible, in an effort to minimize field insulation.

4.4.3 NOT USED

4.4.4 NOT USED

4.4.5 Provide for removable/replaceable insulation on flanges, manholes, doors, and access

openings.

4.4.6 DELETED

4.4.7 DELETED

4.4.8 DELETED

4.4.9 DELETED

4.4.10 NOT USED

4.4.11 NOT USED

4.4.12 NOT USED

4.4.13 NOT USED

4.4.14 DELETED

5 Fabrication

5.1 General

5.1.1 Fabrication of the thermal catalytic oxidizer/reducer units shall be in accordance with the
requirements of 24590-WTP-3PS-MV0-T0O0l, Engineering Specjfi cation for Pressure
Vessel Design and Fabrication.
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5.1.2 Fabrication of piping shall meet the requirements of BUYER specifications 24590-WTF-
3PS-PS02-TOO0 1 Shop Fabrication of Piping, 24590-WT7P-3PS-NWP-TOO1 General
Welding and NDE Requirements for Supplier Fabricated Piping, and ASME B3 1.3.

5.1.3 NOT USED

5.1.4 NOT USED

5.1.5 All stainless steel metal workdig, grinding, cutting, machining and welding shall use tools
and consumnables dedicated and segregated from all others to prevent cross contamination. A
dedicated work area for tools, equipment storage, parts storage and raw materials must be
established to control contamination. Welding consumnables for stainless steel welding must
be segregated from other consumnables.

5.2 Welding

5.2.1 Design and fabrication of the TCO, pressure boundary shall be in accordance with
specification 24590-WTP-3PS-MVO-TOO 1, Pressure Vessel Design and Fabrication

5.2.2 Welding of the TCO pressure boundary shall be in accordance with specification 24590-
WTP-3PS-MVB2-TOOOI1, Welding of Pressure Vessels, Heat Exchangers and Boilers.

5.2.3 Fabrication of TCO piping shall be in accordance with 245 907WTP-3PS-PS02-TOO0l, Shop
Fabrication of Piping.

5.2.4 Welding and NDE of TCO piping shall be in accordance with specification 24590-WTF-3PS-
NWPO-TOOO I, General Welding and NDE Requirements For Supplier Fabricated Piping.

5.2.5 Procedures for welding, control and storage of filler material, nondestructive examination
(NDE) and postweld heat treatment (IPWHTr) are not required for commodities obtained from
a'sub-supplier which are not part of the external pressure boundary. Commodities which are
not part of the external pressure boundary including the following, but are not limited to the:
recuperative heat exchanger, electric heater, catalyst modules. Although procedures for
welding of the recuperative heat exchanger are not required to meet basic requirements as
stated above, weld procedures for the recuperative heat exchanger shall be submitted to the
buyer for review. WTP has decided to go above the basic requirements by reviewing the
recuperative weld procedures.

5.2.6 NOT USED

5.2.7 NOT USED

5.2.8 NOT USED

5.2.9 NOT USED

5.2.10 Welding of carbon structural steel shall be in accordance with AWS Dl1. 1 and specification

245 90-WTP-3PS-SS00-TOO0 1, Welding of Carbon Structural Steel.
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5.2.11 Welding of structural stainless steel shall be in accordance with AWS D1 .6 and BUYER
specification 24590-WTP-3PS-SSOO-T0002, Welding of Structural Stainless Steel and
Welding of Structural Carbon Steel to Structural Stainless Steel.

5.2.12 NOT USED

5.2.13 NOT USED

5.3 Painting

5.3.1 Shop painting shall be in accordance with 24590-WTP-3P-AFPS-TOO1, Shop Applied

Special Protective Coating for Steel Items and Eqjuipment.

5.3.2 NOT USED

5.4 Assembly

5.4.1 NOT USED

5.4.2 NOT USED

5.4.3 NOT USED

5.4.4 The Thermal Catalytic Oxidizers/Reducers and the associated Ammnonia/Air Dilution units

shall have edges that are both smooth and not sharp to the touch.

5.4.5 NOT USED

5.4.6 NOT USED

6 Tests and Inspections

6.1 General

6.1.1 The SELLER shall provide all instruments, cables, and facilities necessary to performn any

shop tests, the Factory Acceptance Tests (FAT) and NDE.

6.1.2 SELLER shall provide the necessary hardware, fan, pre heater, power, controls, temporary
insulation, piping, and ductwork for the HLW TCOs and test equipment to set up and operate
the HLW TCOs at the design conditions specified in the HLW MDS at the supplier's shop.
The HLW TCOs shall operate at a negative pressure so the test shall include a temporary
fan(s) setup which meets the HLW MDS design conditions and a temporary pre-heater to
simulate the hot gas from the melters (as specified in the MDS).

6.1.3 SELLER shall provide the necessary hardware, power, controls and test equipment to set up
and operate the Instrument Service Air (ISA) supply on the Ammonia/Air Dilution Skid at
the conditions prescribed in the MDS.
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6.1.4 Any non-conforming work shall be redone by the SELLER at SELLER's cost.

6.2 Personnel Qualifications

6.2.1 NDE personnel performing NDE shall work in accordance with the following BUYER
specifications:

*245 90-WTP-3PS-MVOO-TOOOl1, Pressure Vessel Design and Fabrication,

* 24590-WTP-3PS-MVB2-TOO1, Engineering Specification for Welding of Pressure
Vessel, Heat Exchangers and Boilers,

* 245 90-WTP-3PS-SSOO-TOOO1, Engineering Specification for the Welding of Carbon
Structural Steel,

*245 90-WTP-3PS-SSOO-T0002, Engineering Specification for the Welding of Structural
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel,

* 24590-WTP-3P-NWP-TOO1, Engineering Specifi cation for General Welding and
NDE Requirements for Supplier Fabricated Piping, and

* 24590-VWTP-3PS-PS02-TOO0 1, Engineering*Specifi cation for Shop Fabrication of
Piping.

6.3 Non-Destructive Examinations

6.3.1 NDE shall be in accordance with the following BUYER specifications:

a 24590-WTP-3PS-MVO-TOO1, Pressure-Vessel Design and Fabrication,,

a 245 90-WTP -3P S-MVB2-TOOO 1, Engin eering Specification for Welding. of Pressure
Vessel, Heat Exchangers and Boilers,

a 24590-WTP-3P-SSO-TOO0l, Engineering Sp ecifi cation for the Welding of Carbon
Structural Steel,

* 245 90-WTP-3PS-SSOO-T0002, Engineering Speci/ication for the Welding of Structural

Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel,

a 245 90-WTP-3PS-NWPO-TOO0l, Engineering Specification for General Welding and
NDE Requiremtents for Supplier Fabricated Piping, and

0 24590-WTP-3PS-P02-TOOOI, Engineering Specification for Shop Fabrication Of
Piping.

6.3.2 NDE procedures shall be submitted to BUYER for review prior to use.

6.3.3 Submittal of exposed radiographs is required. Original set of exposed radiographic film must
be sent, along with technique and reader sheets. Film must be packaged in such a manner as
to preclude moisture and handling damage.
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6.4 Shop Tests

6.4.1 SELLER shall perform the FAT that demonstrates the function of the equipment These tests
shall be conducted in accordance with Section 6 of 24590WTP-3PS-JQ7-TOO0l Rev. 2,
Section 6 of 24590-WTP-3PS-EKP-TOOO1I, Rev. 3, and additional requirements identified
within this specification.

6.4.2 BUYER's Supplier Quality (SQ) representative shall witness the FAT, and BUYER's
Engineering shall be present for the Functional Testing portion of the FAT.

6.4.3 Prior to notification by SELLER that a unit is ready for the BUYER to witness the Functional
Test portion of the FAT, SELLER shall perform all other FAT mechanical and electrical
inspections to ensure completed equipment is fuinctioning and ready for the Functional Test.
Any deficiencies shall be corrected prior to the Functional Test.

6.4.4 SELLER shall have unit up and ready for Functional Testing prior to the BUYER's team
arriving on the day the Functional Test is to commence.

6.4.5 SELLER shall submit FAT inspection plan and Functional Test procedure for BUYER
review prior to use by the SELLER. SELLER shall provide a signed copy of completed FAT
inspection report (information only) to BUYER at time of notification that SELLER is ready
for the Functional Test.

6.4.6 SELLER shall submit a report of FAT results.

6.4.7 Functional Test procedures shall be prepared by the SELLER in accordance with 245 90-
WTP-3P-JQ7-TOO 1, Rev. 2, Section 11.3.2. As stated in 24590-WTP-3PS-JQ7-TOO01,
Rev. 2, the scope of fuinctional testing shall be agreed to between the BUYER and SELLER
via review of the proposed test procedure.

6.4.8 The following is a list of preliminary BUYER expectations for the HLW TCO Functional
Test. This list is subject to change by the BUYER during review of proposed test procedure.
Changes to these expectations, agreed to during review of the proposed test procedure, do not
need to be reflected in a revision to this specification.

a. Test setup shall simulate the melter operating conditions per the mechanical data sheet.

i. Pressure testing shall be performed in accordance with required testing specified
in ASME B3 1.3-1996 or ASME BPV Code Section VIII Division I as applicable.
In addition to these codes required pressure tests, additional testing shall be
performed to further demonstrate the pressure boundaryintegrity of equipment
which will be subject to internal pressure above atmospheric during normal
equipment operation. Record on FAT datasheet.

ii. Sensitive Leak Testing shall be performed on piping in accordance with ASME
B3 1.3-1996 Section 345.8. Record on FAT datasheet.
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in. Bubble Testing shall be performed on equipment designed and fabricated in
accordance with ASME BPV Code Section VIMI Division I in accordance with
ASME BPV Code Section V, Article 10. Record on FAT datasheet.

iv. Obtain unit pressure drop measurements at ambient conditions and at heatup
intervals specified by the BUYER- Record on FAT datasheet.

v. Obtain catalyst bed seal measurements at ambient conditions and at heatup
interval specified by the BUYER. Record on FAT datasheet.

vi. Preheat the incoming air, prior to HOP-HTR-0000 1 and HOP-HTR-00007, to
simulate the hot offgas from the melter.

vii. Provide power and temporary controls for heater HOP-HTR-0000 1 and HOP-
HiTR-00007.

viii. Run the IILW TCO, for 24 hours under this setup, prior to test objective testing.

b. Test objectives:

i . Verify the TCO heater, HOP-HTR-00001 and HOP-HTR-00007 provides the
required heat to maintain temperature within the operating range as specified on
the MDS.

ii. Verify the melter maximum flowrate of approximately 3 092 ACFM can be
achieved. The flowrate provided here is for information only and subject to
change. Refer to the MIDS for the actual flowrate.

iii. Verify the actual differential pressure drop is less than the allowable differential
pressure drop of 12 inch water gauge. The pressure drop provided here is for
information and subject to change. Refer to the DADS for the actual pressure
drop. Record on FAT datasheet.

iv. Verify the TCO outlet temperature at TB 0336 or TB 2336 is less than 426 OF.
The temperature provided here is for information and subject to change. Refer to
the DADS for the actual temperature. Record on FAT datasheet.

v. NOT USED

vi. Verify no leaks at the access doors under operating conditions. Ultrasonic leak
detectors like AccuTrak VPE-l000, SON-TECTOR 123 or equal are acceptable
for leak testing around the access door gaskets.

vii. Verify unit pressure drop is within acceptable limits as stated in BUYER-
approved FAT. Record on FAT datasheet.

viii. Verify the floor temperature under the TCO is less than 150'F. Record on FAT
datasheet.

c. After the TCO unit has cooled, verify unit pressure drop is within acceptable limits as
stated in BUYER-approved FAT. Record on FAT datasheet.
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d. After the TCO unit has cooled, verify no deformation or degradation to the housing and
internal components. Document findings on FAT datasheet.

e. After the TCO unit has cooled, obtain catalyst bed seal measurements and compare to
measurements taken in Section 6.4.8.a.ii. Record on FAT datasheet.

L. After the TCO unit has cooled, demonstrate the catalyst can be removed and replaced
with out a person breaking the plane of the access doors. It is acceptable if arms break
the access door plane during catalyst removal or installation.

i. Supplier to submit a catalyst installation and removal procedure.

6.4.9 The following is a list of expectations for the Ammonia Skid Functional Test. This list is
subject to change by the BUYER during review of proposed test procedure. Changes to these
expectations, agreed to during review of the proposed test procedure, do not need to be
reflected in a revision to this specification.

a. Test setup:

i. Pressure testing shall be performed in accordance with required testing specified
in ASME B31.3-1996 or ASME BPV Code Section VIII Division Ilas applicable.
In addition to these codes required pressure tests, additional testing shall be
performed to fthffer demonstrate the pressure boundary integrity of equipment
which will be subject to internal pressure above atmospheric during normal
equipment operation. Record on FAT datasheet.

I. Sensitive Leak Testing shall be performed on piping in accordance with ASME
B31.3-1996 Section 345.8. Record on FAT datasheet.

iii. It is acceptable to use temporary air and controls to open and close valves on the
Ammonia/Air Dilution Skid.

b. The SELLER shall provide the following air source:

i. NOT USED

ii. Dry, oil and dust-free Instrument Service Air (ISA) at 90-150 psig and with a
dew point value of -40*F at 100 psig based on ISA 7.0.01.

c. Test objectives:

i. Satisfactory results for 6.4.9.a criterion stated above.

ii. Actuated valves are full-cycled a minimum of 3 times and flow instrument loops

respond per the design.

6.4. 10 NOT USED

6.4.11 NOT USED

6.4.12 NOT USED
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6.4.13 SELLER provided lifting equipment such as, but not limited to, spreader beams, strong
backs, and yokes, shall be tested in accordance with Section 9.4 of 24590-WTP-3PS-GOOO-
T0003.

6.4.14 All overhead lifting points shall be proof tested. Test and examination
certificates/documentation shall be provided to the BUYER for review. Lifts shall be
conducted in accordance with a BUYER reviewed handling procedure.

6.4.15 Deleted

6.4.16 After the proof tests, the lifing points shall be inspected:

6.4.17 The welds on fabricated lifting lugs shall be dye penetrant tested. Acceptance criteria shall
be from the prevailing weld design code or standard.

6.4.18 Lift points shall be inspected for visual permanent plastic deformation of the material that
may invalidate the design analyses for the lift point.

6.5 Site Tests

6.5.1 The BUYER. startup personnel shall perform acceptance tests after initial installation to
confirm the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution
units meet the performance requirements specified in Section 3.4 of this specification.

7 Preparation for Shipment
7.1 General

The Thermal Catalytic Oxidizers/Reducers, catalysts, assemblies and the associated
Ammonia/Air Dilution units shall be packaged, handled, and stored in accordance with BUYER
specification 245 90-WTP-3P-GOOO-TO003, Engineering Specification for Packaging,
Handling, and Storage Requirements.

7.2 Tagging

7.2.1 A stainless steel nameplate shall be attached in a visible location to each Thermal Catalytic
Oxidizer/Reducer and Ammonia/Air Dilution unit showing the manufacturer's name, shop
location, date of manufacture, serial number, equipment rating, equipment tag numbers,
weight of assembly and purchase order number. Instrumnents shall be tagged per 24590-

WTP-3P-JQO7-TOO0l, Rev. 2, Section 8.

7.2.2 Electrical/Control panels shall be tagged with component identification numbers per 24590-
WTP-3P-JQO7-TOOO1, Rev. 2, Section 3.6.8.

7.2.3 Mechanical subcomponents (valves, strainers, expansion/flex joints, filters, mixing chambers,
etc) shall have component identification number engraved on a-1/16" minimum thick-
stainless steel tag with /" minimum character height, securely attached with 1/16" minimum-
diameter aircraft cable and ferrules.
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7.2.4 Component identification numbers shall be as shown on BUYER's P&liDs or MDSs attached

to the MR, or will be provided via BUYER mark up of SELLER submitted drawings.

7.3 Documentation

SELLER shall ensure that appropriate documentation is prepared and signed by the appropriate
person(s), if required. The shipping documentation shall accurately reflect specific traceability
to the items being shipped. Drawings (wiring diagrams), showing external terminations for
BUYER use to connect to SELLER provided instrumentation, shall be marked with the
BUYER's instrument tag numbers.

8 Quality Assurance

8.1 General Requirements

8.1.1 The SELLER's QAP Requirements are included in BUYER specification
24590-WTP-3P-GOOO-TOOO1, General Speciflcation for 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-3P-GOOO-TOO0l, General Specifi cation for Supplier
Quality Assurance Program Requirements.

8.1.3 SELLER's QAP, as a minimum, shall contain the requirements detailed on the CM Datasheet
of Quality Assurance Program Requirements, attached to Section 2 of the MR.

8.1.4 For items designated quality level commercial (CM), no additional QA program requirements
are mandated by BUYER beyond SELLER's commercial QA program.

8.2 Quality (CM Requirements

8.2.1 SELLER shall have in place a QAP meeting the requirements of BUYER specification
24590-WrT-3PS-GOOO-TOOO 1, General Specification for Supplier Quality Assurance
Program Requirements.

8.2.2 NOT USED

8.2.3 The successful bidder must pass a pre-award survey by the BUYER. SELLER shall
demonstrate that its quality program is in compliance with the 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 Audits and Surveillance at mutually
agreed times.

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 Quality Assurance elements cross referenced with the
documents/procedures.
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8.2.5 NOT USED

8.2.6 NOT USED

8.2.7 NOT USED

8.3 Supplier Deviation

Each SELLER shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition, the supplier shall be required to describe
the recommended disposition for BUYER's acceptance based on appropriate analysis. Submiittals
of request for deviations from lower-tier suppliers shall be through the prime supplier to WTP.
SELLER-proposed deviations fr-om. procurement documents shall be initiated by use of Supplier
Deviation Disposition Request (SDDR) form in Section 2 of the MR.

9 Configuration Management

Equipment and/or components covered by this specification are identified with plant item
numbers shown in the MDSs. Each item shall be identified in accordance with Tagging in
Section 7.2 of this specification.

10Documentation and Submittals

10.1 General

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.

10.2 Submittals

The SELLER shall submit the following:

10.2.1 Drawings

Drawings shall be in accordance with ASME Y14. 100 and show the following information:

10.2.1.1 The outline dimensions of each Thermal Catalytic Oxidizer/Reducer and Ammonia/Air
Dilution units, including outline and detail drawings for each component. These
drawings shall reflect the "as-shipped" configuration of the equipment and
instrumentation.

10.2.1.2 Details of construction.

10.2.1.3 Mounting dimensions and information required for the design of supports and
foundations.

10.2.1.4 Operating weight and center of gravity of each Thermal Catalytic Oxidizer/Reducer
and Ammonia/Air Dilution unit.
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10.2.1.5 The space required for the removal of components.

10.2.1.6 The location of access doors.

10.2.1.7 Thermal insulation and interface points with BUYER's foundation.

10.2.1.8 NOT USED

10.2.1.9 NOT USED

10.2.1.10 Wiring and schematic diagrams. Diagrams shall include wire gauges and fuse sizes
applicable to the supplied units only.

10.2.1.11 The ASTM or equivalent designation for materials.

10.2.1.12 Nozzle locations for connections to BUTYER's process and utility piping including
electrical and instrumentation connections.

10.2.1.13 Piping and instrumentation diagrams (P&IDs).

10.2.2 Procedures

Procedures shall include but are not limited to:

10.2.2.1 SELLER's shipping preparation and storage procedures.

10.2.2.2 Startup, operation, shutdown and idle procedures/manual.

10.2.2.3 Catalyst changeout procedures.

10.2.2.4 Performance test procedures and acceptance criteria for shop tests.

10.2.2.5 Insulation installation procedures.

10.2.2.6 Surface preparation and coating procedures for components specifically fabricated for
the TCOsISCRs.

10.2.3 Inspection and Test Reports

10.2.3.1 NOT USED

10.2.3.2 NOT USED

10.2.3.3 Performance test reports for shop tests.

10.2.3.4 NOT USED

10.2.3.5 Reliability assessment.

10.2.3.6 NOT USED

10.2.3.7 NOT USED
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10.2.4 Calculations

10.2.4.1 Seismic and Thermal analyses/calculations shall be submitted for BUYER's review and
permission to proceed. Analyses shall include nozzle loadings and deflections for
normal operation and design conditions.

10.2.4.2 NOT USED

10.2.4.3 NOT USED

10.2.5 Manuals

Manuals and instructions shall include:

10.2.5.1 Erection and installation manuals which provide complete, detailed procedures for
installing and placing equipment in initial operation. The manuals shall include all
erection and installation drawings. Refer to BUYER specification 24590-WTP-3PS-
GOOO-TO003 General Specification for Packaging, Handling and Storage Requirement,
for additional requirements.

10.2.5.2 Operation, accessibility and maintenance manuals which provide complete, detailed
descriptions of components and appurtenances with data sheets showing design,
construction and performance data for equipment. Manuals shall include drawings
required for operation, maintenance and repair, maintenance requirements, instructions
and operational troubleshooting guides.

10.2.5.3 Instruction manuals shall cover items purchased, including materials that the SELLER
has obtained from a subcontractor. The SELLER shall obtain such manuals and lists,
and submit them to the BUYER.

10.2.5.4 The SELLER shall provide instructions regarding transportation, site storage and
preparation, and protection of equipment after installation and prior to operation. Refer
to BUYER specification 245 90-WTP-3PS-G000-T0003- General Speciflcation for
Packaging, Handling and Storage Requirement, for additional requirements.

10.2.6 Certificates of Conformance and Acceptance

10.2.6.1 SELLER shall provide Certificates of Conformance demonstrating compliance with all
applicable standards, specifications, and drawings.

10.2.6.2 SELLER shall certify' lifting eyes or lugs and/or spreader bars are suitable for the safe,
balanced lifting, and handling of the equipment.

10.2.6.3 Attachment 7 provides the Certificate of Analysis (COA) for BASF Catalysts, LLC
(VOCat 300S) used in Catholic University's Vitreous State Laboratory (VSL) testing.
Prior to release for shipment SELLER shall provide the COA demonstrating the
performance of the oxidation catalyst is equal to or better than the oxidation catalyst
used in the reference VSL testing (Ref. MDS General Note 9) for BUYER's
acceptance.
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10.2.7 Schedules

Lists and schedules shall include:

10.2.7.1 Schedule of engineering and fabrication.

10.2.7.2 Parts list, and cost for parts and items subject to deterioration and replacement.

10.2.7.3 List of recommended spare parts. The spare parts list shall include names of the

original equipment manufacturer with appropriate part numbers.

10.2.8 Materials Certificates/Statistics

10.2.8.1 Material Certificate of Compliance shall be submitted for components of each Thermal
Catalytic Oxidizer/Reducer unit and each Ammonia/Air Dilution unit. Certificate shall
include certified material test reports of chemical and physical properties for all stress
components.

10.2.8.2 Manufacturer's Material Certificate of Compliance with ASME and/or ASTM material
numbers and grades shall be provided for the housing, ducts, weld filler metal, and
support framing integral to each Thermal Catalytic Oxidizer/Reducer and each
Ammonia/Air Dilution assembly.

10.2.8.3 Material Safety Data Sheets (MSDSs).

10.2.9 Data

Data shall include:

10.2.9.1 BUYER's Mechanical Data Sheets, completely filled out by the SELLER, showing all
information required to determine that the units are of the design and materials
specified herein.

10.2.9.2 All data compiled during FAT testing.

10.2.9.3 NOT USED

10.2.10 NOT USED

11 References

Design changes incorporated by reference:

24590-WTP-SDDR-MS-1O-00004
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Append ix C. heplemnenting Stads

340OANSI K61. 1, American National Standard Safety Requirements for the
Storage and Handling of Anhydrous Ammonia

Revision: 19M
Sponsoring OrganiZation: Compressed Gas Association, Inc.

WIP §pgcifjcTlailorina

7be following tailoring of ANSI K6l. 1 Is required foruse by the WIP proJect at an implesnentin9
standard for the safety Meated systems design.

PageR~Section 51 Equipment and aystems

Revise, Section 5 1 as follows:

Not Applicable

Jpstmficalon: -Section allows the continued usewo reinstai lation of conainers and systems designed and
Installed dnderealer Versions of codes and ANSI standards. Wfl'does not plant oft using Previously
installed ordesign equipment Therefore, Section 51 of this standard will not be implemented for this
project.

Page 19t Section 63 Pressure relef devices

Revise. Section 63249 follows:

NbtAppllcable

Justlificadon: Section specifies relief valve design forundetgrid contalners. [Pdoes~no plin to
install underground containers. Thberefore, Section 632,of this standand will not be Implemented for this
project.

Revise Section 633as follows:

Not Appli cable

Justiictioa: Section specifies manhole design for relief forundergrudcnanr.WPde o planf
to install underground containers. Thberefore, Section 633of this standard will tnot be implemented for
thris project

rOD82M3PM
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Page 1q Section 64 Installation of storage contaiers

Revise Section 644as follows:

Not Applicable

Juosilflcadion: Section specifies design requirements f or the installation of underground containers. WM?
does not plan to install underground containers. Therefore, SectIon 644of this standard will not be
implemented for this project.

Revise Section 645nas follows:

Not Applicable

Jpstification: Section specifies design requirements fig the installation of underground containers. WrP?
does not plan-to install underground containers. Therefore, Section 645of this standard will not be
implemented for this project.

ReviseSection 647asfolow ,

Not Applicable

Justlficalion: Section specifies design requirements for the instllation of underground storage'systems.
WrP does not plan'to install underground siorage system. Therriore,SectIon 647of this standard will
not be implemented for this -project.

Revise Section 64 Baa follows:

Not Applicable

Justification: Section specifies design requirements for the Insiallation of underground tanks. WI'P does
not plan Io install underground tanks. Therefore, Section 648of this standard will not be implemented
for this prpject.

Page M Section 65 Retistaflatlon of containers

Revise Section 65as followe.

Not Applicable

justification: Section specifies requirements forrelnstallatlon of containers. WIT does not plan to use
previously used Containers.. Iberefore, Section Q35of this standiard will not be implemented for ihis
project.

Y YIN B263 PM
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Appendix IC: Implementing Standards

Pages 21-Q Section 7 Refalgerated storage

Revise Section 7as follows-.

Wo Applicable

Justification: This section establishes design requirements forsystem using tanks for the storage of
anhydrous ammonla.under refrigerated conditions. WrPdoes not plan an a system using taniks for the
storage of anhtydrous ammonia under refrigerated conditions. llrerefore, Secti on 7of this standard will
not be implemented for this project.

Pages 2&8 Secition 8 Systems mounted ou raflcar structures (tank cars), other duan
DOT dass 10%, for transportationo oinmossia

Reviise Section Baa follows:

No Applicable,

Justification: This secton) estalishes- design requirements for tank =as or the tall ttarisportation of
armonia. WI? does bat plan to receiVe anlydrumtus am .onia by aii car. Therefore$erdon 8of this
standard will not be implemented for this pnject

Pages 31-34 Section 10 Systems uang DOT portable tanks and cylinders

Revis Section Wass follows:

Not Applicable

Justification: Thbis section establisbes requirements for cylinders gess than lfDfpounds), DOT portable
tanks andI3DO7contalner. WTP tdoes not plan tW receive anhydrous ammonia by container or cylinder.
Therefore, Section l0of this standard will notbe implemented for this project

Pages 3t Section 11 System mounted on farm wagons (Imp~lemnts of husbandry)
for the transportation of ammonia

Revise Section l1is follows:

Not Applicable

Justification: Thbis sec tion establishes requirements for equipment mounted on farm wagons for the
ixanisportation of ammonta. VAP does not plan to use farm wagons for the transportation of ammonia.
Theref ore, Section 11 of this standard will nuotbe implerrented for this project

3=00020~ MKI
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Pages 34-35 Section 12 Systems mounted on farm wagons (implemuenits of husbandry)
for the application of ammonha

Revise Section l2as follows:

Not Applicable

Justification: This section establishes requirements lorequlpment mounted on farm wagons for the
application of ammonia. WIP does not plan to use farm wagons for the application. of ammonia.
Therefore, Section I2of this standard will not be implemented for this project.

Pages 353 Section 13 Refaeences

The references listed shall be constrained to the approved versions listed in the SRI) or approved changes
and equivalencies.

The following references shall be excluded:

ANSIASHRAE 15 American Natonal Standard SafetyCode for Mechanical Refrigeration
ANSIALAR Z American National Standard for Equipment, Design and Installation of Ammonia
Mvechanical Refrigeration Systems
ANSIASME 831.5, American National Standard for Refrigeration Piping
ANSLSAE J 1511, Refrigeration Tube Fittings
API Standard 621 Design and Construcion of Large Wided Lorw-Pressure. Storage Tanks

Justification: The above references ate for the design of refrigerated storage systents. WITP does not
plan to use a refrigerated anhydrous ammonia storage system.. Therefore, these references will not be
implemented for this project.

Tefollowing references shall he excluded:

40CFR Pail 29Q Technical standards and corrective action requirements for owners and operators of
underground storage tanks (UST)

Justiflcation: The above -nference is for undergmound storage tanks. WIP does not plan to use
underground storage tanks for anhtydrous ammonia. Therefore, these references will not be implemented
for this pmiject.

The following references shall be excluded:

CCA G-7, Guide to the Preparation of Precaustionary Labeling and Mairking of Compressed Gas
Containers
ANSICCA V-1, American National Standard Compressed Gas Association Standard for Comptessed
Gas Cylinder Valve Cutlet and Inlet Connections

5121255525PM
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Justification: The above references are for the use of cylinders and small (less than 11ion) containers,
WTP doles not plan to use cylinders or smallcontainers for anhydrous ammonia storage. Therefore, these
teferences will not be implemented for this pej eci.

The following referenceas sbalbe excluded:

ANSIASAE SM7.Slow Moving Vehicle Identification Emblem
ANSIASAE 538? Safety Chain for Towed Equipment

Justification: The above references are for the use of ammonia systemns mounted on farm equipment..
Wrqdoes not plan to use farm equipment for anliydeous ammonia storage. Therefore, these references.
wilt not be implemented for this projctl

C. -4 5



24590-HLW-MBTV-T0002, Rev. 1
Attachment 2
Page 1 of 7

River- Protection Project - Waste Treatmeat Plant
Safety Requirtments Document Volume 11
24590-WTPSRD-ESH-1-OO1-02, Rev 5h

Appendix C: Iniplenienting Standards

26.0 ASME B31.3-1996, Process Piping

Revision: 1996
Sponsoring Organization: ASME

Wi'? Specific Tailoring

The following tailoring. of ASME B31.3. Process Piping, is required for u~se by the WTP contractor as an
Imuplemnting Standard for: (1) the fabrication and installation of those portions of the C5V ductwork that
are being embedded in concrete, (2) the use of ASME B16.9 welding tees in accordance with ASME
B31.3-2001. (3) use of vacuum box leak testing, and (4) the ASME B31.3-1998, paragraph 345.2.3(c).
allowance for not leak testing closure welds outside of inaccessible areas.

0The tailored sections of ASME B31.3 applicable to embedded ductworkwill only be utilized to the
extent that it will cover the fabrication, installation, and inspection (and associated testing) of
Category D fluid service piping being used as C5 ductwork. Air testing requirements for this
ductwork will be compliant with ASME AG-M. Below is a description of those portions of ASME
1331.3 that apply totfabrication, installation, and inspection of Category D fluid service piping and
the sections of the SRI) that they will apply to.

*The tailored sections of ASME B31.3 applicable to welding tees will only be used for ASMIE B16.9
welding tees. As long as the stress intensification hlctors from ASME B31.3-2002 are used in the
stress analysis for the welding tees, welding tees fabricated to either the 1996 or the 2002 edition of
ASME B31.3 can be used. Below is a description of those portions of ASME B31.3. Appendix D,
Table D300, that apply to welding tees and the section of the SRI) to whicht they will apply.

0The tailored paragraphs of ASME 331.3 applicable to vacuum box leak testing, in lieu of
hydrostatic or piesunatic leak testing, will only be used to leak test full penetration circumferential
piping field butt welds inside an inaccessible area (as defined in Appendix H. Section 6.0) out to the
first isolation component outside the inaccessible area. Further, if the 100 % volumetric inspection
using ultrasonic examination per ASME B31.3 paragraph 344.6. is conducted for welds to be
vacum box tested, then the ultrasonic examination shall be conducted using a method that creates
and maintains a reproducible computerized image(s) of the entire weld in the axial and radial
direction.

0The tailored paragraphs of ASME, B31.3 adopting the provisions of ASME B31.3 (c) - 1998
Addendum paragraph 345.2.3 (c) are applicable to all ASME B31.3 piping in all facilities except for
closure welds in inaccessible areas.

Piping providing a confinement function in accordance with SRD 4.4-3 will comply wrIth
the following sections of ASMIE B31.3-1996, Process Piping. These sections of ASME
B31.3 are applicable for embedded ductwork

Chapter 3. MateriaLs

Chapter 5. Fabrication

MSON S 35PM
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Table 3411-2, Visual acteptance criteria for Category D fluid service piping

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are
required. ASME B31.3 -%rll apply to material, fab=ction, and inspection standards as appropriate.
Testing reqyiremests for nuclear air treatment systems will be cons istent wi th ASME AG-i1.

Piping providing a confinement function in accordance writh SRD 5.1-2 will comply with
the following sections of ASME B31.3-1996, Process Piping. These sections of ASME
B31.3 are applicable for embedded ductwork.

Chapter 3, Materials
Chapter 5, Fabrication

Table 341-3.2, Vfisual acceptance criteria for Category D fluid service piping

Justification. Due to wall thickness requirements of dhart embedded in concrete, piping materials are
required& ASMvI B31.3 will apply to materials, fabrication, and inspection standards as appropriate.
Testing requirement& for nuclear air treatment systems will be consistent with ASME AG-i1.

Piping providing 2 confinement. function in accordance with SRI) 4.2-2 mill comply with
ASMY B31.3-1996, Process Piphig, with the following modification:

In Table 1D300, the description ofiwelding tee per ASTME 31 6.9 shall be revised so it is consistent
wvith that showi in Table D300 of A.SM B31.3-2002;.

Stress Intensification

Factor [Notes (2), (3)1
Description Flexibility Out-of-Plane, In-Plane FlexIbility Sketch

Factor is It Characteristic,
k I,

Welded tee per 1 0.9 3/4 io + 4 Snw as
ASW ME169 h!33.1-

[Notes (2). (4). 1131.3-1996

This means that for welding tees per ASME B 16.9, note 11 m Table D300 is also chaged to:

(1 1) If r., Vl!Db and T I- ~L5, a flexbility characteristic, of 4.4% may beusd

nM.P
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Justificution. The use of a lowver flexibility charactesistic for welding tees per ASNM B.16.9 in
accordance wxith ASME B31-3-2002 will increase bt the out-of-plane and in-plane stress
intensification factors. The increased stress initensification factors will. reduce the allowable
out-of-plane and r-pln monments that can be applied to t welding tee and keep the calculated
stress below the stresses allowable by ASME B3l.3-1996.

Saet piping within the scope of SRD 4.2-2 shall comply with AM 3.-96 hpe
V, Paragraph 345,. using the following approach for vacuum box leak testing. Vacuum
box leak testing, in lieu of hydrostatic or pneumatic leak testing, may be used to leak test
full penetration circumferential piping, field butt welds inside an inaccessible area (as
defined in Appendix H1, Section 6.0) out to the first isolation component outside the
inaccessible area, only under the following conditions:

Vacuum Box Leak Test Method - The vauum box leak test shall be in accordance withi a Bubble Test -
Vacuum Box Technique method specified in ASAM BPIV Co&r Section V, Article 10, Appendix ZI
subject to the requirements listed below:
(a) Sensitivity of the test shall be demonstrated to be not less than 1E-3 atm-tntsec at 15 psig.
(b) The test pressure shall be a partial vacuum of at least 7 psi below atmuosphere, applied to the outside

of the weld.
(c) The required partial vacuum shall be maintained for at least 20 sec examination tine.

in addition, the following limitations and restrictions shall apply to the application of vacum box
leak testing in lieu of a hydrostaic or a pneumatic leak test

* vacuin box leak testing will only be used to leak test circiunfezential pipig field welds
inside an inaccessible area (as defined in Appendix K. Section 6.0). This includes any welds
in extensions of piping system contained or originating in accessible areas between the
inaccessible area boundary and the first isolation valve or device beyond the inaccessible area
boundary;

* It shall only be used for piping field welds where required to avoid damage to components,
ensure the safty to construction wodzazs perform leak tests of field welds where physical
limitations prevent hydrostatic or pneumatic leak testing as prescribed in ASME B31-3-1996
paragraph 345.4 and paragraph 345-5 respectively-,

0 Pipe welds that are to be vacuum. box leak tested iiill be assessed for suitability. The number
of welds to be vacinan box leak tested shall be limited tona maximum of three welds between
termnination points (two termination or closure welds and one intermnediate, weld) on a given
pipe systemn except where physical. limitatons prevent examination by hy drostatic or
pneumnatic leak testing- DOE -will be infobrmed of such exceptions, and may at its discretion
and within 48 hours of being infonned, respond to BNI on the suitability of the use of vacuum
box leak, testing for such instances. Tennination points may be tanks, vessels, valves, etc.
(Specifically excluded from the definition of termination points are junctions where the piping
changes design class). This could be either the last two closure welds in an inaccessible area
or the last closur weld in the inaccesible area and the last closure weld outside the

ISM0 3Zi PM
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inaccessible ame. In addition, vacuum box leak testing would be permitted for the connection
welds between construction modules if this is liited to one module-to-module weld per
piping rim withini the cells. This is m additon to ternataon welds on the piping run. A
module is defined as a pre-leak-tested subassely containing multiple pipe spools;

Vacuum box leak testing shall be limited to full penetration girth butt welds, on straight pipe
or between straight pipe and pipe components of the same nominal pipe size and same wall
thickness on both sides of the weld at the weld location- The following configurations are
candidates fbr vacuum box testing.
(a) Straight pipe to straight pipe connection butt wvelds

(b) Straight pipe to 90 0 elbow connection butt welds

(c) Straight pipe to 450 elbow connection butt welds

(d) Straight pipe to concentric reducer connection butt welds

(e) Straight pipe to eccentric reducer connection butt welds

(f) Straight pipe to bun welding tee conncton butt welds
(g) Straight pipe to bus welding reduced outlet tee connection bull welds

(hi) Straight pipe to valve nozzle connection butt welds

(i) Straight pipe to tank or vessel nozzle connection welds

0) Straight pipe to safe-end of a weldolet connection butt welds - Mul penetration butt welded
connection only

(k) Straight pipe to pipe cap connection butt welds

Prior to the application of vacuum box testing using any of the candidate configurations on piping
butt welds at the XVI?, the Contractor must successfuly demonstrate to the DOE, for the candidate
configuration. tha (1) all portions of the weld to be inspected are visible and can be inspected in
accordance with the ASME Boiler and Ressur and Vessel Code, Section V, Article 10,
Appendixil1- 1995; (2) the vacuum box can adequately maintain apartial vacuumiof 7psict andI (3)
vacuum box leak testing can be accomplished in the time limits and other requirements established by
this procedure. The DOE shall be advised at least 7 days in advance of anry demonstan to qualiy
a new weld configuration so that drey can witness the deosrto.The Contractor shall document
any demonstration relied wpon to jusi* the use of vacuum box leak testing on a new configurntiozi-
Furthier, vamcuum box leak testing shall be conducted with a vacuum box that completely encapsulates
the weld. at the test location;

*All welds shall. be 100 %volumneuically inspected in accordance with ASME B31.3-1996,
paragraphis 344.5 or 344.6. If thr 100 % voumernc inspection i conducted using ultrasonic
examination per ASME B3 1.3-1996 paragraph 344-6, then the ultrasonic examination shall be
conducted usin a method that creates and maintains a reproducible computerized image(s) of
the entir weld in the axial and radial directon

*It shall be linited to welds made using thie Orbital welding machines. The only exception is
tha vacuum leak box testing may be used on manual welds if the 100 % volumetric inspection.
was conducted by radiography per ASME B31.3-1996 paragraph 344.5;

*The piping systems and or components on both sides of the weld to be vacuum box leak tested
shall have been subjected to a hydrostatic leak test in accordance with ASMIE B3 1.3-1996

IVSDD 5PM
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Appendix C: Iniementing Standards

paragraph 345-4. a pneumatic test in accordance with ASNdE B3 1.31996 paragraph 345.5. a
combination pneumatic-hydrostatic leak test in accordance with ASIE B31-3-1996 paragraph
345.4 or in the case of components, leak tested in accordance with the Code or Standard
applicable to the design of the component;
Atea minmina a flexibility analysis in accordance with ASME B31.3-1996 paragraphs
319.4.2 (a) and (b) shall be required on any piping system that contain welds that are to be
vacuum leak box tested. In addition, a comprehensive flexibility analysis in accordance with
ASIdE E31. 3-1996 paragraphs319-4-2 (c) and (d) shall be performed on any piping systems
that contain welds that are to be vacum box leak tested when the piping systems have a

*design temperature greater than or equal to 150 -R;

*For manual welds, terequirenents of ASM B31.3-1996 paragraph 344.7.1 (a) through (g)
shall be invoked on any weld to be vacuum box leak tested with the exception that the
requirement of subparagraph 344.7.1 (e) 't.aided by liquid penetrant or magnetic particle
examination when specified in the engineering design- shall not be required. For welds made
using Orbital welding machines, the requirements of ASIdE B31-3-1996 paragraph
344.7.1 (a). (b'), (c), (d), and (g) shall be invoked. The requirement of 344.71 (e) and (f) shall
not be required. The implementation of these reqiriements shall be documented in the wveld
inspection report:

*Pipe welds and the associated line niumbers that are to be vacuum leak box tested shall be
identified in advrance of the testing Tis identification shall be documented in the controlled
dociunent Weld List, which must include this information prior to the initiation of any vacuum
box leak testing associted with those sirids and line: numbers. It is understood that The
controlled document Weld List may need to be revised and updated periodically through the
construction phase of the WTP Project;, and

*The following special requirements shall be placed on the training programs used to cefy* the
technicians that will, be conducting the vacuum box leak tests:,

L. The BNI Construction Mianager shall pre-appuwve the technician qualifying examination(s)
forovammu box leak tsting;

2. The BN] Construction Mlanage shall pie-approve the qualifications of each Level III
technician preparing or giving the examinations for vacuum box leak testing;

3. DOE ORP at their discretion shall reserve the right to observe am and/lor all practical lea
test examnations, and review of the results of any andior all written vacuum box lea test
examinations:-

4. The minimnum topical content of each Level II examination shall be specified by EM, and
approved by DOE;

5. The 80 % correct criteria for passing the examination shall apply to each pant of the three
part examinations that are to be given

6. ENI shall provide reasonable assurance that they will take adequate measurest to assure the
integrity of -anen examination is maintained, and

7. There shall be several versions of each examination, in use to assure Level 11 knowledge
and ability concerning vacuum box leak testing is confirmed.

35003 3:1 PM
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Justification: The requirement forthe v-acum box leak test sensitivity is consistent wit the.
ASM 313 requrement for a sensitive lea test as given in ASIME B31.3-19915 paragraph
345.8 and for at least 7 psi va.-cmin and an examination time of at least 20 seconds. The
limitations in using vacuum box leak testing better define when tis methiod can be used. DOE
ORP may flirtter change the definition and application of these special vacuum box leak
testing criteria based on the Contractor's experiencevwith their use, or the Contractof's request
for a change.

Piping system closure welds outside of inaccessible areas (as defined in SRD Appendix H,

Section 6.0) shall comply with the requirements of ASIE B31-3-1998, subparagraph
345.2.3() When ASMIE B31.3-1998, subparagraph 345.2.3(c) is invoked the following
restrictions shall apply:

*It shall not be invoked on any closure welds on piping systems in inaccessible areas as defined in
Section 6.0 of Appendix Hi of the SRD. This includes any welds in extensions of piping systems
contained or originating in inaccessible areas, between the inacessible area boundary and the first
isolation vavor detice beyond the iaccessible area boundar

*It shall only be invoked on Mul penetration butt welds in straight pipe, fuill penetation buff welds at

the safe-end of an equipment nozzle, or fuill penetration butt welds at the safe-end of branch

branch connection to branch piping connecting wvelds;

* The requirements of A&MEf 133 13(c) - 1995, subparagraph 345.23 (c) shall be met;

a The piping systems and or components on both sides of the closure weld shall have been subjected
to a hydrostatic leak test in accordance with ASME B313-1996 paragraph 345A4, a pneumatic leak
rest in accordance with ASME B31-3-1996 paragraph 345.5, a comnbination pneunatic-hydrostatic
leak test in accordance with ASIE B31-3-1 996 paragraph 345.6, or in the case of components leak
tested in accordance with the Code or Standard applicable to the desig of the component.

*For manual welds, the requiremuents of ASMdE B31.3-1996 paragraph 344.7.1 (a) through (g) shall
be invoked with the exception that the requirement of subparagraph 3447.1 (e) ".. .aided by liquid
penetrator magnetic particle examination when specified in the engineering design"' shall not be
required. For welds made using the Orbitalwelding machines, the requirements of AShdE
B31.3 -1996 paragraph 344.7,1 (a), (b), (c), (d), and (g) shall be invoked. The implementation of
these requirements shall be documented in the weld inspection reponr

*Piping welds and the associated line nunters for which the closure weld classification is invoked
shall be documented in a controlled docuiment Weld List,

*Piping components may include mechanical elements other than piping: and

*In addition. 3M shall incoqporte these requirements into the appropriate specification. DOE-ORP
may fluther change the de-finition and application on the use of closure welds based on the
Contractor's experience with their use or the Contractor's request for a change.

Justification: This change does not change the safety flunction of any pressure boundary
components. The requirement to leak test pressure boundlary field welds is primaily to ensure the
reliability of the welds in addition to the reliability proided bythe other required examinations.
The exception allowed by ASMdE B31.3-1998, paragraph 345.2.3 that the final weld connecting
pipin systems or components which have been successfully tested in accordance with

C.26-6
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paragraph 345 need not be leak tested provided the weld is examined in-process, in accordance
with paragraph 344.7 (a), (b).. (c), (dA aind (g) and passes with 100 % radiographic examination in
accordance with paragraph 344-5 or 100 % ultrasonic examination in accordance with paragraph
344.6 provides adequate assurance that the weld is reliable and leak tight. The change continues to
provide adequate safety since it requires that all piping closure welds that are not leak tested are
in-process examined and 100 % volumetrically examined which exceeds the requirements of
ASIME B31 3-1996 for closure welds thiare leak tested. The inability to hy drostatically or
pneumatically leak test these closure welds does not affect the soundness of thieuwelds.

C-26-7
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24590-WTP-SRD-ESH-1-OO1-02, Rev. 5, page C.9-1, tailoring of AISC M016

Appendix C: Implementing Standards

9.0 AISC M016, Manual of Steel Construction, Allowable Stress Design
(ASD)

Revision: 9th Edition
Sponsoring Organization: American Institute of Steel Construction

WTP Specific Tailorin~

The following tailoring of M01 6 is required for use by the WTP contractor as an

implementing standard for design of structural steel for Seismnic Category III SSCs.

No specific section
Load combinations for design of structural steel members utilize those identified in UBC 97,
Section 1612.3.

Justification: These load combinations represent the commercial requirements for
allowable stress design of structural steel. Use of these load combinations will ensure
compliance with the commercial design in accordance with the UBC.

No specific section
Seismic detailing requirements shall be in accordance with UBC 97, Chapter 22, Division V,
Section 2214, for moderate seismic risk structures.

Justification: The requirements contained in this section contain accepted industry
practice for design of important commercial steel structures. Use of this section will
ensure compliance with the commercial design in accordance with the UBC.
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HEW SKID INTERFACE CONNECTIONS

SERVICE NOZL SIZE INTERFACE

THLW-MELTER I & 2 ____ _______________

AMMONIA GAS IN NO01 1" FLG SW, A182-F304, 304L, CL300, SCH4OS, R

INST AIR IN NO02 2" FLG WN, A105, CLiSO, STD WT, RF

PROCESS GAS IN NO01 14" FLG WN, A182-iF3I6/316L, CL15O,.375", RE

PROCESS GAS OUT NO02 16" FLG WN, A182-F316/316L, CLiSO,.375", RE

AMMvONIAAJIR OUT NO 3 6" FLG WN, A182-F304/304L, CL300, SCH4OS, RE
IAMMONAIRN NO03 6" 1FLG WN, Al 82-F304/304L, CL300, SCH4OS, RE
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Attachment 7

Certificate of Analysis for BASF Catalysts, LLC (VOCat 300S)

Seller's use of the COA is described in Section 10.2.6.3.



Rev.*R.~. IFofn #0697

BASF
ENVIRONMEN'TAL CATALYST GROUP

9800.KELLNER R.OAD
HUNTSVILLE. ALABAMA 3534

--- --- ------- M in Phone # (25) 772-937

CERTIFICATE OF ANALYSIS

LOT CONTROL NO! 3042401500 HSV PART NO:. 166204-001 Customer Part Numt NrA

PART SIZE: 5.91 x5&61. XSa CPSL A2D0 Custonw Plo Nimt CUA-060001 6866

Tims is To cwrTiFf THAT CATALYSTS DELIVERED MEET REQUIREMENTS OF-
CATALYST DRAWINa- PS -1118 REV. 3 SPECIFICATION: PS -O06 REV. 8
FINAL INSPECTION PROC. SOP - 0231 REV. 8

PRECIOUS METAL CONCENTRATION (SAMPLE OF ALL) IN g9ft DIMENSIONAL (AS PER AOL) IN 4NCHES

TOTAL.PM CONCENTRATION SPEC SAMPLE .WASHCOAT ADHESION (% LOSS~
MAXAVERAGE NRSAMPLE OF I SPEC SAMPLE
MIN. AVERAGE: 3 -2.61 35.53 MAX INDMVDUAI2. 1.
MIN AVERAWE TPM NR :NR
MIN INDIVIDUAL TPM 8i 3.8

BET SURFACE AREA IN mm2lce
SAMPLEOF I SPEC SAMPLE

DRY GAIN SPEC SAMPLE MIN. IND D UAL 40 111
MAXAVE1RAGE 21
MIN. AVERAGE [ 19 1.72

MIN. FLOW (AFCM)

SPEC TISAMPLE
MIN. INDIVIDUALr TBD 381

CATALYTIC ACTMVTY IN DEG P
SAMPLE OF 1 SPEC SAMPLE
MAAX HEXANE T 20 r29 200
MAX H-EXANE t.50 1 37 37.
MIN HEXANE CONy. @~ 450c 1 9 1:98.

VISUAL (AT 1.5 AOL) ALL REQUIREMENTS FOR FLATNESS, CHIPS, WORKMANSHIP', GOUGES. CRACKS. WEB DEFECTS,
AND PASSAGE DEFECTS HAVE BEEN MET OR EXCEEDED AS DEFINED ON THE APPROPRIATE DRAWING.

COMMENTS:

/POCSS QUALITY REPRESENTATIVE AE

WI-0132
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24590-HW-3PS-EE-TOOO1, Rev 1
HIW HOP & P3V HEPA Filter Preheaters

Revision History

Revision Reason for Revision

0 Issued for purchase. Changed test requirements in para. 6.3.5 from hydrostatic to pneumatic leak,
deleted requirements for Seller to determine radiation shielding requirements, added requirement for
environmental qualification per 24590-WTP-3PS-JQO6-T0005.

1 Re-issued for purchase.

This revision includes, but is not limited to:

1) Editorial/clarification changes throughout.

2) Updated Section 1.4: Acronyms, Abbreviations and Definitions.

3) Added Air Permit reference to Section 1.5.

4) Updated and added references to Section 2.2: Codes and Standards

5) Updated and added references to Section 2.3: Reference Documentts/Drawings.

6) Incorporated the following SDDR's by reference, Section 2.4:

" 24590-WVTP-SDDR-PROC-05-00069

" 24590-WTP-SDDR-PROC-05-00 140
* 24590-WTP-SDDR-PROC-05-00 142
" 24590-WITP-SDDR-PRQC-05-00143

" 24590-WTP-SDDR-PROC-05-0O 148

7) Revised and updated Section 3 to incorporate additional scope and better define design and
performance requirements.

8) Incorporated the following SDDR's with Design Changes:

e 24590-WTP-SDDR-PROC-05-00144: Revised Section 3.11.1.
e 24590-WTP-SDDR-PROC-05-00150: Revised Section 1.2.5.
* 24590-WTP-SDDR-PROC-05-00151: Revised Section 3.7.6.

9) Incorporated the following SCN's:

- 24590-HILW-3PN-MEEO-00001: Deleted Section 3.6.2 and 3.7.3. Incorporated change as
new Sections 3.4.5 and 3.4.6.

e 24590-HRLW-3PN-MEEO-00002: Added new Section 3.3.13; revised Sections 3.10.1, 3.10.4,
and 3.10.5.

e 24590-HLW-3PN-MEEO-00004: Revised Section 1.2.5; added new Section 2.4; revised
Sections 3.3.8 and 3.3. 10; deleted Section 2.3.12 and revised Section 3.7.6; revised Sections
3.7.8 and 3.7. 10; revised electrical isolation requirement as new Section 3.7.14; deleted
Section 2.3.13 and revised Section 3.11. 1; revised Section 4.1.4; deleted Section 6.3.6 and
incorporated change as new Section 3.2.6.

* 24590-HLW-3PN-MEEO-00005: Revised Section 3.9.2.
9 24590-WTP-3PN-MOOO-0037: Added note for "Dangerous Waste Permit affecting".

Page 11
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24590-HLW-3PS-MEEO-TOOO1, Rev 1
HLW HOP & P3V HEPA Filter Preheaters

Revision Reason for Revision

10) Implemented 24590-WTP-GRCN-ENG-09-0008: removed reference to QA general specification
24590-WVTP-3PS-GOO-TOOOI1; deleted Sections 8.1.1, 8.1.2, 8.2. 1, and 812.4.; added Sections
8.2.5 and 8.2.6.

11) Deleted Sections 2.2.7, 2.2.8, 2.3.3, 2.3.15, and 10.2. 1.

12) Added new Sections 1.3.5, 2.1.3, 2.1.4, 4.1.8, 4.2.6, 5.2.5, 6.3.10, 7.3.2, 10.2.2, 10.2.3, and 10.4.

13) Added Appendices (A thru D) and updated Table of Contents.

DOE Radioactive Materials Disclaimer:

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.

Page Nii
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HLW HOP & PJV HEPA Fifter Preheaters

1 Scope

1.1 Project Description and Location

The Hanford Tan~k Waste Treatment and Imnmobiliation 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 River, 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 High Efficiency Particulate Air (HEPA) Filter Preheaters for the Melter Offgas Treatment
Process System (HOP). and Pulse Jet Ventilation System (PJV) in the High-Level Waste (HLIW) failty.

The scope of work for the Seller includes all work defined in this specification, 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, qualification, inspection, preparation for shipment,
documentation, and submittals of HEPA Filter Preheaters (hereafter known as the "Preheaters") in
accordance with this specification and its addenda, the Mechanical Data Sheets (MDS),
Equipment Qualification Datasheets (EQD), purchasing documents, and referenced codes,
standards, and documenrts.

1.2.2 Provide 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 Preheaters for review
prior to beginning of detailed design. If an entire section or part of the listed codes and standards
applies, a breakdown by paragraph is not required. Only the part or section shall be listed.

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

0 An in-cast liner
* A mounting frame
* A plenum with an inlet nozzle, an outlet nozzle, and heating element thermowells
* Electric heating elements
* Preheater control system

* Local control panel

" Temperature sensor thermnowells (two each for inlet and outlet nozzles, one for the housing)
" Steel plating for radiation shielding

* Thermal insulation and insulation support lugs

Page 1
24590-GO4B-F00019 Rev 4 Ref. 24590-WTP-3DP-GO4B-00049



24590-NLW-3PS-MEEO-TOOO1, Rev 1
HLW HOP & PJV HEPA Filter Preheaters

1.2.4 Provide instructions for transportation, storage, handling, and installation of the Prehecaters per
Seller's recommendations and the requirements of this specification.

1.2.5 Packaging of the in-cast liner, plenum, shielding plates, and other bulk/structural steel parts shall
be sufficient to allow for outdoor storage for a period of up to one (1) year at the WTP site (See
Section 3.4.1 of this specification). Packaging of the power and controls components shall meet
the requirements of ASME NQA-2-1989, Quality Assurance Requirements for Nuclear Facility
Applications, Part 2.2, for Level B protection.

1.2.6 Provide and submit procedures, reports, manuals, and all documentation per this specification, and

Forms G-321-E and G-32 1-V of the Material Requisition (MR).

1.2.7 Provide operating and maintenance manuals.

1.2.8 Each 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.

1.2.9 Code stamp and National Board registration for the Preheaters are not required, unless otherwise
noted in this specification.

1.3 Work by Others

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

1.3.1 Transportation of the Prehecaters to the Buyer's premises.

1.3.2 Handling, storage, and installation of the Preheaters at the Buyer's job site.

1.3.3 Electric power to the Preheaters.

1.3.4 External wiring and cabling to the Preheaters.

1.3.5 Field testing of the Preheaters to ASME AG-l Section TA.

1.4 Acronyms, Abbreviations and Definitions

1.4.1 Acronyms and Abbreviations

ACI American Concrete institute
AISC American Institute of Steel Construction
ALARA As Low As Reasonably Achievable
ANSI American National Standards Institute
ASME American Society of Mechanical Engineers
CFR Code of Federal Regulations
CMTR Certified Material Test Report
DBE Design Basis Events
DOE US Department of Energy
EQ Equipment Qualification
EQD Equipment Qualification Datasheet
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HEPA High Efficiency Particulate Air
HLW High-Level Waste
HOP Melter Offgas Treatment Process System
ICN Integrated Control Network
ISRS In-Structure Response Spectra
ITS Important To Safety
IEEE Institute of Electrical and Electronics Engineers
MDS Mechanical Data Sheet
MR Material Requisition
MTBF Mean Time Between Failure
MTTF Mean Time to Failure
M'lTR Mean Time to Repair
NPT National Pipe Thread
NQA Quality Assurance Program Requirements for Nuclear Facilities
PJV Pulse Jet Ventilation System
PM1 Positive Material Identification
PPJ Programmable Protection System
QA Quality Assurance
QAP Quality Assurance Program
SC Safety Class
SDDR Supplier Deviation Disposition Request
SS Safety Significant
SSC Structure, System, or Component
UL Underwriters Laboratories, Inc.
WTP Hanford Tank Waste Treatment and Immobilization Plant

1.4.2 Defintitions

Buyer: Bechtel National Inc.

Seller: This term includes manufacturer, assembler, fabricator, supplier, vendor, contractor, sub-
contractor, sub-supplier or equal who provides equipment, systems, components, services, or other
products for delivery to the Buyer.

Preheaters: Refers to the High Efficiency Particulate Air (I{EPA) Filter Preheaters.

AMR: Refers to the material requisition for the Preheaters.

MS: Refers to the mechanical data sheet for the Preheaters.

EQD: Refers to the equipment qualification datasheet included in the MDS for the Preheaters.

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.

CS: Contamination classification for plant areas that are considered high contamination areas.
Personnel access to C5 areas is not normally permitted.
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R2: Radiation classification for areas with a target dose equivalent rate of 0.250 mrem/br. It is a
controlled area with no limit on occupancy for general employees subject to compliance with
basic procedures.

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

Design Basis Events (DBE): Postulated events providing bounding conditions for establishing
the performance requirements of Safety equipment. The Design Basis Events also establish the
performance requirements of the equipment whose failure under Design Basis Event conditions
could adversely affect the function of Safety equipment

DBEs include natural phenomena hazard (NPHI) events. NPH events applicable to WTP are
seismic, straight wind, wind-driven missile, snow, snow loading, ashfall, ashfall loading, and
temperature extremes.

Safety equipment., Equipment that are necessary to: (1) ensure the integrity of the safety
boundaries protecting the worker (2) place and maintain the facility in a safe state or (3) prevent or
mitigate the event consequences so that the radiological exposures to the general public or the
workers do not exceed established limits.

Safety-class structures, systems, and components (SC SSC): The structures-, systems, or
components, including portions of process systems, whose preventive or mitigative fuinction is
necessary to limit radioactive hazardous material exposure to the public, as determined from
safety analyses. SC SSC is also designated as Important To Safety (ITS).

Safety-significant structures, systems, and components (SS SSC): The structures, systems, and
components which are not designated as safety-class structures, systems, and components, but
whose preventative or mitigative function is a major contributor to defense and/or worker safety as
determained from safety analyses. SS SSC is also designated as ITS.

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 (MDS) and supplier quality assurance
program requirements data sheets. Structures, Systems, and Components identified as SC, SS and/or Air
Permit affecting are Quality Level "Q" items. 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-WT P-3P-S90-TOO1,
Engineering Specijfication for Seismic Qualification of Seismic Category W11 Equipment and Tanks. Refer
to the MDSs and EQDs for the seismic category designations of the Preheaters.
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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.

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 shall apply. For material standards,
if a later edition of the listed standard is required, the Seller shall obtain approval by SDDR prior
to use of the material.

2.1.3 The effective dates and revisions listed in Section 2 shall apply to all subsequent references to
codes and standards within this specification.

2.1.4 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.

2.2 Codes and Standards

2.2.1 10 CER 835, Occupational Radiation Protection.

2.2.2 Deleted.

2.2.3 ANSI/AISC N690-1994, Specification for the Design, Fabrication, and Erection of Steel Safety-

Related Structures for Nuclear Facilities - Tailored. See Appendix B of this specification.

2.2.4 ASMIE AG-1-1997 with AG-1-a-2000 Addenda, Sections AA, CA and TA, Code on Nuclear Air
and Gas Treatment - Tailored. See Appendix C of this specification.

2.2.5 ASME Boiler and Pressure Vess~l Code, Section VIII Division 1, Rules for Construction of

Pressure Vessels.

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

2.2.7 Deleted.

2.2.8 Deleted.

2.2.9 ASTM E- 119, Standard Test Met hodsfor Fire Tests of Building Construction and Materials.

2.2.10 ASME NQA-2-l 989, Quality Assurance Requirements for Nuclear Facility Applications.

2.2.11 ASME Boiler and Pressure Vessel Code, Section V, Nondestructive Examination.

2.2.12 ASME Boiler and Pressure Vessel Code, Section IX, Qualification Standard for Welding and
Brazing Procedures, Welders, Brazers, and Welding and Brazing Operators.

2.2.13 ASM Boiler and Pressure Vessel Code, Section II, Materials.
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2.2.14 ASME Code for Pressure Piping, B31.3-1996, Process Piping.

2.2.15 ASME Y 14. 100, Engineering Drawing Practices.

2.2.16 IEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits-
Tailored. See Appendix D of this specification.

2.2.17 UL 499, Underwriters Laboratories Inc., Electric Heating Appliances

2.2.18 UL 834, Underwriters Laboratories Inc., Heating, Water Supply, and Power Boilers - Electric

2.3 Reference Documents/Drawings

2.3.1 24590-WvTP-3PS-AFPS-TOO1, Engineering Specification for Shop Applied Special Protective
Coatings for Steel Items and Equipment

2.3.2 24590-WTP-3PS-EP-TOO1, Engineering Specification for Electrical Requirements for
Packaged Equipment

2.3.3 Deleted

2.3.4 24590-WTP-3PS-GOOO-T0002, Engineering Specijfication for Positive Material Identfication
(P M) for Shop Fabrication

2.3.5 24590-W;TP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and Storage
Requirements

2.3.6 24590-WTP-3PS-JQO6-T0003, Engineering Specification for Seismic Qualification of Seismic
Category I Control and Electrical Systems and Components

2.3.7 24590-WTP-3PS-JQO7-TOOOI, Engineering Specification for Instrumentation for Package
Systems

2.3.8 24590-T-3PS-MV0O-TOO1, Engineering Specijfication for Pressure Vessel Design and
Fabrication

2.3.9 24590-W;TP-3PS-MVB2-TOO~l, Engineering Specification for Welding of Pressure VesselsHeat
Exchangers and Boilers

2.3.10 24590-WTP-3PS-NN0O-TOO1, Engineering Specification for Thermal Insulation for Mechanical
Systems

2.3.11 24590-WT7P-3PS-SS9-TOOOI, Engineering Specification for Seismic Qualification of Seismic
Category INI Equipment and Tanks

2.3.12 Deleted.

2.3.13 Deleted.

2.3.14 245 90-WTP-3PS-JQO6-T0005, Engineering Specification for Environmental Qualification of
Control and Electrical Systems and Components
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2.3.15 Deleted.

2.3.16 24590-WTP-3PS-GOOO-T0014, Engineering Specification for Supplier Design Analyses

2.3.17 245 90-WTP-3PS-GOOO-TOOI 5, Engineering Specification for Environmental Qual/ifcation of

Mechanical Equipment

2.3.18 24590-W;TP-3PS-MVOO-T0002, Engineering Speci ication for Seismic Qualification Criteria for
Pressure Vessels

2.3.19 24590-WTP-3PS-MVOO-T0003, Engineering Specification for Pressure Vessel Fatigue Analysis

2.3.20 24590-WTP-3PS-PXO4-T0004, Engineering Specification for Epoxy Coating of Stainless Steel
Items That Are Buried, Embedded or Insulated

2.3.21 24590-WTP-DC-ST-O1-001, Structural Design Criteria

2.3.22 24590-T-3PS-POOO-TOOO1, Engineering Specification for Piping Material Classes General
Description and Summary

2.3.23 24590-WTP-3PB-POOO-TS1lV, Piping Material Classification Pipe Class SJ1 V

2.3.24 24590-WTP-3PB-POOO-TS1 1Z, Piping Material Classification Pipe Class 5h1Z

2.3.25 24590-WTP-3PB-POOO-TN1 I F, Piping Material Classification Pipe Class NJIF

2.3.26 24590-HLW-PlI-P23T-00208, HL W Vitrification Building Equipment Location Plan EL. 14' -O"7
Area 208

2.3.27 24590-1HLW-DB-S13T-00054, HLW Vitrification Building Structural Concrete Forming Partial
Plan EL 14 '-0" Area 4

2.3.28 24590-HLW-DB-Sl3T-00057, HLW Vitrification Building Structural Concrete Forming Partial
I Plan EL 14'-O "Area 7

2.3.29 24590-HLW-DB-S13T-00288, HLW Vitrification Building Structural Concrete Forming Section
WB East Face

2.3.30 24590-WTP-DD-Sl13T-00002, Civil/Structural Standards Standard Embed Plates

2.3.31 24590-PTF-DD-S 13T-00301, Pretreatment Facility Structural Concrete Embedments Typical
Details -SH 2

2.3.32 245 90-WTP-LIST-CON-08-0OO1, Restricted Materials List WTP Safety Assurance

2.3.33 24590-HLW-ZOC-30-00035, HiLWFilter Cave Preheater Shielding Analysis

2.3.34 24590-HiLW-MED-HOP-000 13, Mechanical Data Sheet HOPIHEPA Preheater

2.3.35 24590-HLW-MED-PJV-00002, Mechanical Data Sheet PJVHEPA Preheater
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2.3.36 24590-WYTP-3PS-GOOO-T0019, Engineering Specification for Acquisition of Commercial Items
and Services for Use in Safety Applications at WTP

2.4 Design Changes Incorporated by Reference

* 24590-WTP-SDDR-PRQC-05-00069
a 24590-WTP-SDDR-PRQC-05-00140

a 24590-WTP-SDDR-PROC-05-Oo 142
* 24590-WTP-SDDR-PROC-05-00143
* 24590-WTP-SDDR-PROC-05-0ol48

3 Design Requirements

3.1 Basic Function

3.1.1 The Preheaters arc 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 H-EPA filters.

3.1.2 The Preheaters are located in a 48 inches thick 2-hour fir rte barrer concrete wall (see Section
3.2.5) that also serves as a radiation and contamination boundary to separate the RS/CS area from
the R2/C2 area (see Section 3.4.2).

3.1.3 The Preheaters are to ensure confinement of radioactive materials to prevent releases that may
result in consequences to the public, co-located worker, and facility worker above radiation
exposure standards in the WTP Safety Requirements Document

3.1.4 The Preheaters shall provide secondary confinement of aerosols during normal, abnormal,
accident conditions and to prevent exposures that may results in exposure consequences to the
facility worker above standards in the WTP Safety Requirements Document. The Preheaters are
part of the C5 boundary.

3.1.5 The Preheater enclosure shall maintain a 2-hour fire rated barrier for the penetration of the
Preheaters in the wall between the RS/C5 area and the R2/C2 area.

3.1.6 The Preheater controller shall provide overheating protection to ensure HEPA filters, filter
housing, concrete and structural components around the Preheater housing, and the Preheater
enclosure are not damaged due to overheating.

3.2 Performance

3.2.1 The Preheaters shall be designed, fabricated, and tested per the mechanical and performance
requirements of this specification, the MDSs, the EQDs, and the purchasing documents. Seller
shall submit updated MDSs with the required information for approval by the Buyer per Form G-
32 1-E of the MR.

3.2.2 Seller shall recommend additional operating paraeter to be monitored for te Preheaterst
achieve their required performance.
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3.2.3 The Preheaters, with exception of the heating elements, shall be designed to operate for a
minimum service life of 40 years.

3.2.4 The required mean time to failure (MITE) for each heating element is 5 years @ 8760 hours of
use per year.

3.2.5 The Preheaters will be installed in a 2-hour fire rated barrier wall and shall be designed and tested
to perform a 2-hour fire rated barrier function, while exposed to fire on the C2 corridor side, and
on the C5 cave side, of the wall but not simultaneously on both sides. The Preheater shall be
constructed and tested to achieve a 2-hour fire rating in accordance with ASTM El 19 Standard
Test Methods for Fire Tests of Building Construction and Materials. Testing shall be done by
Underwriters Laboratory, Inc. (UL) or a nationally recognized testing laboratory (NRTL).

3.2.6 Seller shall demonstrate through design that the Preheaters are able to maintain the contamination
and pressure boundaries between the R5/C5 area and R2/C2 area at all times.

3.3 Preheater Design

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

3.3.2 Seller shall design the Preheaters to meet the requirements of:

a. this specification
b. ASME AG- I Articles AA-4000 and CA-4400
C. ASME Boiler and Pressure Vessel Cede, Section VIII, Division I (for Preheater housing)
d. ASME Cede for Pressure Piping, B31.3 (for piping associated with the Preheaters)
e. ANSI/AISC N-690 for Safety-Related Steel Structures (for steel-structure of the Preheaters)
f. UL 499 or UL 834 as applicable for the heating elements of the Preheaters
g. Buyer specification 24590-WTP-3P-MVO-TOO1, Engineering Speci/ Ication for Pressure

Vessel Design and Fabrication
h. the MDSs and EQDs

i. the purchasing documents.

For the above listed, the more stri ngent of the requirements shall govern the design.

3.3.3 The Preheaters shall be designed to maintain contamination and pressure boundaries, and to
maintain a 2-hour fire barrier rating, between the RS/CS area and R2/C2 area at all times.

3.3.4 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 submit cede calculations per Form G-321-E of the
MR-

3.3.5 Nozzle design, loading and reinforcement shall be in accordance with Buyer specification 24590-
WTP-3P-MVO-TOOGl, Engineering Specification for Pressure Vessel Design and Fabrication.
Seller shall provide nozzle loading calculations per Form G-321-E of the MR.

3.3.6 The Preheaters shall meet Level B service limits as defined in ASNvI AG- I Article AA-4214.
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3.3.7 Refer to the MDSs for corrosion allowance requirements.

3.3.8 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, refer to Buyer drawing 24590-HLW-Pl-P23T-00208, HLW Vitrification Building
Equipment Location Plan EL. 14 '-O'YMrea 208. Each control panel will be welded or bolted to
steel embed plates in the floor, refer to Buyer drawings 24590-HLW-DB-Sl3T-00054, 24590-
HLW-DB-S13T-00057, and 24590-WTP-DD-SI3T-00002. The dimensions of each local control
panel shall not exceed 24 inches wide by 24 inches deep by 90 inches high.

3.3.9 Seller shall provide the operating and shipping weights for the Preheaters.

3.3.10 Seller shall provide a detailed design of the in-cast liner in accordance with Buyer specification
24590-WTP-DC-ST-0 1-0l, Structural Design Criteria, and ANSIIAISC N690 (see Appendix B
of this specification). Only liquid penetrant (12) nondestructive examination of the liner welds is
required. The concrete compressive strength is 5000 pounds per square inch. Refer to MDSs for
the material of construction of the in-cast liner.

3.3.11 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:

a. Mean time between failure (MTBF).
b. Estimated modes of failure (example; dielectric breakdown, element overheat, etc.).9C. 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 MDSs and EQDs. The source for all estimates and any underlying assumptions J
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 per Form G-32 1-E of the MR.

3.3.13 Individual heating element and temperature sensor shall be installed inside a thermowell, and be
accessible from the R2 corridor side through a removable shield plug, without removing any of the
shield plates. The shield plug shall be placed directly behind each heating element/temperature
sensor. The element/sensor should be connected to the shield plug (e.g. bolted flange, NPT
connection etc.) so that the element/sensor and shield plug can be removed as a single unit.

3.4 Environmental Conditions

3.4.1 The Preheaters shall be able to withstand outdoor storage at ambient temperature ranging from
-23*F to 1 13*F with relative humidity ranging from 5% to 100%, without incurring damage from
such conditions prior to installation. Storage of the power and controls components shall meet the
requirements of ASME NQA-2-1989, Quality Assurance Requirements for Nuclear Facility
Applications, Part 2.2, for Level B storage.
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3.4.2 The Preheaters are cast into a 48" thick concrete wall which serves as the boundary between an
R2/C2 area and an AS/CS area.. Refer to the MDSs and EQDs for high and low temperatures,
relative humidities, and air pressures which will be maintained in the R2/C2 area and RS/CS area
during normal and abnormal plant operating and DBE conditions.

3.4.3 Refer to the MDSs and EQDs for other environmental qualification data of the Preheaters: during
normal, abnormal, DBE, and post-DBE conditions (as applicable).

3.4.4 Deleted.

3.4.5 Control and electrical systems and components will be installed in the C2/R2 corridor which is
considered to be a mild environment (refer to service conditions in the MDSs and EQDs).

3.4.6 Safety control and electrical systems and components shall be designed and qualified for the
environmental conditions listed on the MD)Ss and EQDs, in accordance with Buyef specification
24590-WTP-3PS-JQ06-T0005, Engineering Specification for Environmental Qualification of
Control and Electrical Systems and Components. Seller shall submit environmental qualification
(EQ) procedures, test plans, analysis, and/or operating experience data report for Buyer review.
EQ documents shall be in accordance with the requirements of 24590-WTP-3PS-JQO6-T0005,
Section 6.

3.4.7 Mechanical components shall be designed and qualified for the environmental conditions listed on
the MDSs and EQDs, in accordance with Buyer specification 24590-WTP-3PS-GOOO-T0015,
Engineering Spec ification for Environment Qualification of Mechanical Equipment. Seller shall
submit environmental qualification (EQ) procedures, test plans, analysis, and/or operating
experience data report for Buyer review. EQ documents shall be in accordance with the
requirements of 24590-WTP-3P-GOOO-T0015, Section 6.

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 Design Basis Events. Seller shall provide calculations and/or test
reports 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
minimum, loadings and stresses to be imposed shall meet Level B service limits as defined in
article AA-4214 of ASME AG-i.

3.5.3 Seller shall perform and submit seismic analysis/testing and qualification per the requirements of
Buyer specification 24590-WTP-3P-SS90-TOOOI, Engineering Specification for Seismic
Qualification of Seismic Category I/I Equipment and Tanks. Refer to Section 2 of the MR, the
MD)Ss and EQDs, and the In-Structure Response Spectra (ISRS) figures referenced in the MR
Technical Notes.

3.5.4 Load bearing steel components shall be designed in accordance with ANSI/AISC N690-94 as
tailored in the SRD. See Appendix B of this specification.

a. The abnormal conditions shown on the EQDs are not consistent with the abnormal loads
described in ANSI/AISC N690-94. Stresses due to abnormal conditions (if applicable)
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documented on the EQDs are to be considered as normal conditions, however, stresses due
to abnormal conditions need not be included in the seismic load combinations.

b. Stresses due to DBE conditions (if applicable) documented on the EQDs need not be
included in the seismic load combinations unless the conditions are due to a high energy
line break. If the DBE conditions are due to a high energy line break, this will be
documented on the EQDs.

3.5.5 Seller shall provide nozzle displacement, including seismic anchor movement, for seismic loads.

3.6 Electrical Requirements

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

3.6.2 Deleted.

3.6.3 Seller shall determine the qualified life of Quality Level "Q" 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. Seller shall provide the Buyer a listing of such
equipment and components.

3.6.4 The available power supply for the Preheaters are:

a. 120 Volts, alternating current, uninterrupted power supply (by others).
b. 480 Volts, alternating current (by others).

3.7 Instrumentation and Control Requirements

3.7.1 Seller shall design and fabricate each Preheater and respective heating control system in
accordance with Buyer specification 245 90-WTP-3PS-JQ7-TOOOI, Engineering Specification for
Instrumentation for Package Systems.

3.7.2 Buyer specification 24590-WTP-3PS-JQO6-T0003, Engineering Specification for Seismic
Qualification of Seismic Category I Control and Electrical Systems and Components shall apply to
Seismic Category I instrumentation, control systems and components.

3.7.3 Delete.

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

3.7.5 Seller's design shall provide the ability for functional testing of the Preheaters, and the Preheater
control system.

3.7.6 Thermowell design shall be by Seller. Inlet and discharge thermowells shall extend a minimum of
12 inches into respective piping. The housing thermowell shall be located on the housing skin at
the maximum temperature location calculated by the Seller, for housing over-temperature
protection. Seller shall submit proposed design to Buyer for review.
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3.7.7 Design of the Preheater shall allow for continuous operation despite individual heating element
failure, until the maximum element failure percentage as stated in the MDS is reached. Each
heating element shall include an internal thermocouple to provide over-temperature protection.

3.7.8 Seller shall provide a local control panel for each Preheater. Control for the Preheater shall be via
the local control panel or via the Integrated Control Network (ICN) from a remote location. Each
local control panel (local) or ICN (remote) shall include, but is not limited to, the following:

a. Local/Remote (transfer selector for panel or ICN control) with electrically isolated
indication to the ICN

b. Start/Stop control at local panel or from the ICN (electrical isolation required)
C. Hand/Off/Automatic Control (local)
d. Offgas inlet and outlet temperature indication
e. Preheater On/Off indication (local/remote)
£ Fault indication for each heating element and alarm for each heating element (local)
g. Inlet and Outlet temperature electrically isolated analog outputs to the ICN
h. Fault (any) electrically isolated discrete output to the ICN
1. Failure (any) electrically isolated discrete output to the ICN
j. All control set points shall be adjustable locally
k. Preheater differential temperature control shall be adjustable remotely at the ICN (electrical

isolation required).

3.7.9 Deleted.

3.7.10 The HLW Melter Off-gas Treatment Process System (HOP) Prehecater control system shall
maintain a delta temperature setpoint through the Preheater. Delta temperature setpoint will be
maintained by the local Preheater controller. ICN 'Start' command shall be latched at the Preheater
control system so the control system will continue to operate if the ICN were to fail. In 'Remote'
mode the Prehecater control system shall control to the last setpoint value on loss of ICN 'Setpoint'.

3.7.11 The HLW Pulse Jet Ventilation System (PJV) 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 Preheater.

3.7.12 Components designated as Safety Class (SC) shall be designed and qualified to function as
intended in the environments associated with the events for which they are intended to respond
(normal, abnormal, and post DBE). In addition, components designated as Safety Significant (SS)
shall be designed to function as intended in the environments associated with the events for which
they are intended to respond. The effect of aging on normal and abnormal functioning shall be
considered in design and qualification. Acceptance criteria for adequate performance of SC and SS
components are in this specification, the MDSs, and the purchasing documents.

3.7.13 Safety (SC and SS) components shall be physically separated and electrically isolated from the
non-Safety components. Separation and isolation between the Safety and non-Safety components
shall be designed in conformance with Buyer specification 24590-WTP-3PS-JQO7-T0ool,
Engineering Specification for Instrumentation for Package Systemts and IEEE 384 requirements.
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3.7.14 Seller shall provide the following Safety components to interface with the Buyer's Programmable
Protection System (PPJ):

a. Analog temperature indication output to PPJ for inlet offgas.
b. Analog temperature indication output to PPJ for outlet offgas.
C. Analog temperature indication output to PPJ for housing/pressure boundary (for preheater

housing over-temperature protection).

The above Safety components shall use transmitters with appropriate output voltage isolation to
provide the analog temperature indication signals. Safety signal cables shall be segregated from
non-Safety cables, and shall be wired to a local junction box for interface with the Buyer's control
system.

Safety components shall be Safety Integrity Level 2 (SLL-2) capable in accordance with
International Elecirotechnical Commission (IEC) 61508-2 and IEC 61508-3 as appropriate and
documented as such by a certificate from. a nationally recognized testing laboratory (NRTL).

3.7.15 All components that perform or support a Safety control or Air Permit function (such as
temperature indicators and transmitters) are Safety or Air Permit affecting and shall be Quality
Level "Q" items.

3.7.16 Seller shall prepare and submit Preheater control specification describing the process control, delta
temperature control, over-temperature control, power control, and control logic diagram(s)
illustrating the control logic scheme to Buyer for review and permission to proceed. Seller shall
also provide detailed requirements for Buyer supplied external wiring and cabling to the
Preheaters.

3.8 Thermal Analysis Re quir ements

3.8.1 Seller shall demonstratp, 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:

a. Confirm the Preheaters perform to the requirements of this specification, the MDSs, the
EQDs, the purchasing documents, and referenced codes, standards and documnents.

b. Confirm the surface temperature of the concrete walls in contact with the Preheaters do not
exceed the maximum allowed temperature per Section 3.9.2.

C. Determine the requirement for personal protection on the R2/C2 side of the Preheaters.

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.

3.8.5 Seller shall provide heater capacity and thermal stress calculations for the Preheater design.

3.8.6 Seller shall provide nozzle displacement, including thermal anchor movement, for normal

operating and upset conditions.
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3.9 Thermal Insulation Requirements

3.9.1 Seller shall provide insulation in accordance with Buyer specification 24590-WTP-3PS-NNOO-
TOOOl1, Engineering Spec jfication for Thermal Insulation for Mechanical Systems.

3.9.2 The maximum allowable surface temperature of the concrete wall in contact with the Preheaters is
noted on the MDSs.

3.9.3 Seller shall determine the surface temperature of the Preheaters on the R2/C2 corridor side. If the
temperature exceeds 140'F, Seller shall provide and install removable blanket insulation for
personnel protection.

3.9.4 Deleted.

3.9.5 Seller shall provide a method for easy and safe replacement of thermal insulation that does not
meet the design life of 40 years and for insulation thaft will require removal for maintenance.

3.10 Radiation Shielding Requirements

3.10.1 Seller shall design and pro vide a minimum of 9.5 inches of equivalent steel (33 inches of
concrete), radiation shielding on both the R5 cell and R2 corridor sides of the heater unit, as shown
on the MDSs. The shielding on the R5 cell side shall block all potential shine paths from in-cell
sources during change out of the heating elements and temperature sensors. The shielding on the
R2 corridor side shall block all potential shine paths from in-cell sources, including those which
shine through the offgas inlet and discharge nozzles.

3.10.2 Deleted.

3,10.3 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.

3.10.4 Shielding plugs that must be removed for Preheater maintenance shall not exceed 500 pounds
each.

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

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

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

3.10.8 Penetrations through the shield plug for the heating element and temperature sensor lead wires
shall not compromise shielding by allowing any direct radiation shine path through the shield
plug. The lead wires shall come through the shield plug in a joggle penetration which conforms
with the geometric configuration as shown on the sketch in the MDSs. The shield plug must be
designed in a manner that maintains at least 4 inches of shielding behind each elbow of the joggle
penetration.
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3.11 Lifting Requirements

3.11.1 Design of lifting lugs shall be by Seller.

3.11.2 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.

3.11.3 Lifting lugs shall be stamped with the Preheater dry weight as defined by the Seller.

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

3.11.5 All lifting points shall be designed and tested in accordance with 24590-WTP-3PS-GOOO-T0003,
Engineering Specification for Packaging, Handling, and Storage Requirements.

3.12 Accessibility and Maintenance

3.12.1 Preheater maintenance including replacement of individual heating element and temperature
sensor shall be performed from the R2/C2 area. The Preheaters will not be accessible for
maintenance from the RS/C5 area once they are put in operational service.

3.12.2 Refer to Buyer drawing 24590-IILW-Pl-P23T-00208, HLW Vitrification Building Equqiment
Location Plan EL. 14 '-0 'Yrea 208 and the MvDSs for the allowable space for operations and
maintenance of each Preheater in the R2/C2 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 Materials

4.1 General

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

" this specification
* ASME AG-l Articles AA-3000, CA-3400 and CA-3500
" the MDSs and EQDs

* the purchasing documents

4.1.2 All materials used shall be new and free of defects.

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

4.1.4 Seller shall furnish legible copies of Certified Material Test Reports (CMTR) or Material
Manufacturers Certificate of Compliance for all bulk carbon and stainless steel materials (plate,
shapes, pipe, bolts, nuts, threaded red, etc.) used for the fabrication of the Preheater in-cast liner,
shield plates and mounting hardware, plenum and mounting hardware, and control/power
enclosure support steel and mounting hardware. All materials shall be traceable to the CMTR
through markings or drawing prints.
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4.1.5 Seller shall not substitute materials specified in this specification, the applicable documents, the
MIDSs, and the purchasing documents without written approval from the Buyer.

4.1.6 Seller shall maintain a positive system of identification of materials used in the fabrication of the
Preheaters in accordance with Buyer specification 245 90-WTP-3PS-GOOO-T0002, Engineering
Specification for Positive Material Identification (PM) for Shop Fabrication.

4.1.7 Seller shall provide Material Safety Data Sheets for all materials used in the construction of the
Preheater housings (confinement boundary and exposure to offgas process flow) and in the
heating element and temperature sensor thermowell assemblies (exposure to offgas process flow).

4.1.8 All material shall be controlled, issued, handled, and stored with proper identification and
traceability. Seller shall prepare and submit material control procedures for Buyer review.

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 Prehecaters.

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; or insulation.

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

4.2.6 Certain chemicals/materials are restricted from use at WTP. Refer to 24590-WTP-LIST-CON-08-
000 1, Restricted Materials List for the complete list of restricted chemicals/materials. The use of
any restricted chemicalsmaterials requires authorization from the Buyer (WTP Safety Assurance).

5 Fabrication

5.1 General

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

a this specification
* ASMEf AG-I Articles AA-6000 and CA-6000
* the MDSs and EQDs
* the purchasing documents

5.1.2 The confinement boundary for the offgas stream shall be fabricated to the requirements of ASME
Boiler and Pressure Vessel Code Section VIII, Division 1, and Buyer specification 24590-WTP-
3PS-MVO-T00O1, Engineering Speqication for Pressure Vessel Design and Fabri cation.
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5.1.3 All edges shall be rounded and smooth to the touch. All stainless steel surfaces shall be clean, free
of stains, scale, and deposits. All weld spatter, slag, and heat affected zone oxides shall be
removed.

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:

" this specification

* ASME AG-l Articles AA-6300 and CA-6 120
* the MDSs and EQDs
* the purchasing documents

5.2.2 The containment boundary for the offgas stream shall be welded to the requirements of Buyer
specification 24590-WTP-3PS-MVB2-TOOOlI, Engineering Specification for Welding of Pressure
Vessels, Heat Exchangers and Boilers, where applicable.

5.2.3 Seller shall submit Welding Procedure Specification (WPS) and Procedure Qualification
Requirements (PQR) per the applicable codes and specifications.

5.2.4 All welds along the contamination confinement boundary shall be continuous.

5.2.5 Major repairs using welding shall be in accordance with specification 24590-WTP-3PS-MVB2-
TOOO 1, Engineering Specif ication for Welding of Pressure Vessels, Heat Exchangers and Boilers.
Repair plans shall be submitted for Buyer review. A review status of "Work May Proceed" must
be obtained prior to use.

5.3 Cleaning, Finishing, and Coating

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

* ASME AG-lI Articles AA-6500 and CA-6200

*ASMEff NQA-2 Part 2.1 Quality Assurance Requirements for Cleaning of Fluid Systems
and'Associated Components for Nuclear Power Plants

* Buyer specification 24590-WTP-3PS-AFPS-TOO0l, Engineering'Speci/ication for Shop
Applied Special Protective Coatings for Steel Items and Equipment, where applicable.
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6 Tests and Inspections

6.1 General

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

6.1.2 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-321-E of the MR for Buyer review.

6.1.3 -Seller shall complete and submit reports of all testing and inspections required by this
specification and per Form G-32 1-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.

6.1.4 Control and calibration of measuring and test equipment shall be in accordance with Article AA-
5130 of ASME AG-i.

6.2 Personnel Qualifications

6.2.1 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.

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

6.3 Shop Tests

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

6.3.2 Seller shall conduct tests and inspections specified in ASME AG-i Articles AA-5000 and CA-
5400 on each Preheater.

6.3.3 Seller shall conduct visual inspection on the Preheaters and provide an inspection checklist for
Buyer review.

6.3.4 Seller shall conduct weld inspections for soundness using radiography and liquid penetrant
examinations on each Preheater in accordance with ASME AG-i Article AA-5 300 and Buyer
specification 24590-WT7P-3PS-MVO-TOO0l, Engineering Spec ificati on for Pressure Vessel
Design and Fabrication, where applicable.

6.3.5 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-
MVOO-TOO0l, Engineering Specification for Pressure Vessel Design and Fabrication. Acceptance
criterion: No leaks observed.

6.3.6 Deleted
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6.3.7 Instrumentation and control systems shall be functionally tested, inspected, and calibrated in
accordance with ASME AG-i Article CA-54OO and Buyer specification 24590-WTP-3PS-JQO7-
TOOOl1, Engineering Specification for Instrumentation for Package Systems, Section 6.

6.3.8 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
Prehecaters without any distortion. Seller shall provide a shop test report on lifting points provided
on each Preheater.

6.3.9 A test report shall be prepared for each completed test. All test results shall be documented,
certified (signed) by appropriate employee of the Seller, submitted to the Buyer, and included in
the documentation package.

6.3.10 Seller shall perform fit-up test on one (1) of the fully assembled Preheaters and witnessed by the
Buyer, to demonstrate:

0 Mounting of the Preheater plenum to the in-cast liner
* Assembly and removal of the radiation shielding plates and shielding plugs
& Installation, removal, and replacement of the heating element and temperature sensor.

The Preheater used for the demonstration shall be chosen by the Buyer.

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-T0003, Engineering Specification for
Packaging, Handling and Storage Requirements

* ASME AG-lI Article CA-7000

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 internals will withstand loads
occurring during shipping, handling, and installation.

7.2 Tagging

7.2.1 A stainless steel nameplate shall be permanently and rigidly affixed to each Preheater containing,
as a minimum, the following information:

a. Seller's name and serial number
b. year of manufacture
C. Buyer's purchase order number
d. plant item number as furnished by the Buyer
e. capacity, kW
f. electrical characteristics, V/Phase/Hz
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7.2.2 The information shall be stamped or etched on the nameplate using characters no less than 1/4
inch tall.

7.2.3 The attachment and location of nameplates shall be in accordance of Articles AA-91 30 and AA-
9140 of ASME AG-i.

7.2.4 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.

7.3 Shipping, Handling and Storage Instructions

7.3.1 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.

7.3.2 Seller shall provide storage instructions for storage interval greater than one year. See Section
3.4.1 of this Specification for the environmental conditions for long term storage of the Preheaters.

8 Quality Assurance (QA)
8.1 General Requirements

8.1.1 Deleted.

8.1.2 Deleted.

8.1.3 Seller's Quality Assurance Program (QAP), as a minimum, shall contain the requiremnents detailed
in the Supplier Quality Assurance Program Requirements data sheet listed in Section 2 of the MR.

8.2 Quality Related Components

8.2.1 Deleted.

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. 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.

8.2.3 All items shall be manufactured in accordance with Seller's QAP that meets the requirements of
ASM NQA-1, and has been previously evaluated and accepted by the WTP Quality Assurance
Organization.

8.2.4 Deleted

8.2.5 If Seller subcontacts any work (engineering, fabrication, testing etc.) on "Q7' SSCs items, Seller is
responsible to audit and approve Subcontractor's NQA-1I program.
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8.2.6 As required, commercial grade items (CGI) for "Q" applications shall be dedicated in accordance
with Buyer specification 24590-WTP-3PS-GOOO-T00 19, Acquisition of Commercial Items and
Services for Use in Safety Application at WTP.

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 for Buyer review all detailed designs, documentation, procedures, instructions
(including erection and installation instructions), calculations, analyses, models, manufacturer
data, inspection reports, test reports, environmental and seismic qualification 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 purchasing documents, 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-321-E, Engineering Document Requirements, and Form
G-321I-V, Quality Verification 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 and Analyses

10.2.1 Deleted.

10.2.2 All calculations and analyses to be provided to the Buyer shall be done in accordance with 24590-
WTP-3 P -GO00-TOO14 Engineering Spec jfication for Supplier Design Analyses.

10.2.3 Calculations/analyses to be provided for Buyer's review shall include, but are not limited to:

a. Calculation/analysis to demonstrate that the Preheater is able to maintain the contamination
and pressure boundaries in accordance with Section 3.2.6 of this specification.

b. Prehecater design and performance calculations/analyses in accordance with Section 3.3 of
this specification, including ASME Boiler and Pressure Vessel Code Section VflU analysis.

C. Environmental Qualification analyses in accordance with Section 3.4 of this specification.
d. Loading and seismic analysis and qualification in accordance with Section 3.5 of this

specification.
e. Thermal analysis and calculations in accordance with Section 3.8 of this specification.
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f. Lifting, handling and shipping load analyses in accordance with Sections 3.11 and 7.1 of
this specification.

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.

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 Seller shall produce all drawings per the drawing practices set forth in ASME Y14.100,
Engineering Drawing -practices

10.4.3 Seller shall submit drawings and diagrams for Buyer review prior to fabrication, and/or purchase
of appurtenance equipment. Drawing and diagram submittals shall include as a minimum, but are
not limited to, the following:

a. Outline drawings showing dimensions, services, insulation, and foundation and mounting
details.

b. Outline drawings showing electrical and instrumentation tic-in points.
C. Outline drawings showing locations of piping connections with nozzle schedule, including

sizes of piping connections, including required location and sizes of wiring connections.
d. Overall single line diagram (wiring diagram) showing all electrical equipment and wiring

for the Preheaters and local control panels.
e. Control logic diagrams showing input signal paths required to accomplish a response.
f, Assembly drawings with sufficient information and detail to facilitate assembly of the

component parts of an equipment item, including drawings illustrating the removal and
reassembly of the radiation shielding plates and associated components.

g. Shop detail drawings that provide information and details to facilitate fabrication,
manufacture, inspection, and installation.
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Appendix A

Not Used
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Appendix B

ANSI/AISC N690, Specification for the Design, Fabrication,
and Erection of Steel Safety-Related Structures for Nuclear
Facilities - Tailored
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River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume 11
24590-WTP-SRD-ESH-0l-OO1-02, Rev 5v

Appendix C: Imnplementing Standards

3.0 ANSI/AISC N690, "Specification for the Design, Fabrication, and

Erection of Steel Safety-Related Structures for Nuclear Facilities"

Revision: 1994
Sponsoring Organization: American National Standards Institute/American Institute of Steel Construction

RPP-WTP Specific Tailoring

The following tailoring of ANSIIAISC N690 is required for use by the WTP contractor as an

Implementing Standard for structural design.

Page 22, Section Q1 .5.7.1 Primary Stresses

Revise the stress limit coefficients for compression in Table Q1.5.7.1 as follows:

a 1.3 instead of 1.5 [stated in footnote (c)] in load combinations 2, 5, and 6

0 0 1.4 instead of 1.6 in load combinations 7, 8, and 9
* 1.6 instead of 1.7 in load combination 11

Justification: These changes are made for consistency -with the NRC requirements of Appendix F of
section 3.8.4 of NIJREG-0800 (Draft Rev. 2).

Page 22, Section Q1.5.7.1 Primary Stresses

Delete the following load combinations:

4. D + L + Eo
6. D+ L±+Ro +To +Eo

Justification: These load combinations are required for evaluation of an Operation Basis Earthquake
(OBE). The WTP project has not identified an OBE event
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River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume II
24590-WTP-SRD-ESH-1-OO1-02, Rev 5v

Appendix C: Implementing Standards

This section has been deleted.
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Appendix C

ASME AG-i, Code on Nuclear Air and Gas Treatment -

Tailored
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River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume 11
24590-WTP-SRD-ESH-01-O0l-02, Rev 5v

Appendix C: Implementing Standards

35.0 ASME AG-i, Code on Nuclear Air and Gas Treatment

Revision: 1997 (112000)
Sponsoring Organization: The American Society of Mechanical Engineers

WTP Specific Tailoring

The following tailoring of ASME AG- I is required for use by the RPP-WTP project as an implementing
standard for the use of safety radial HEPA filter systems and the use of safety axial flow HEPA filters as
inbleed units in the Laboratory C5V Exhaust System. Where not specifically identified herein, the
remainder of the code requirements are invoked.

Section FK is added as an addendum to ASME AG-i -1997 with the ASME AG- la-2000 Addenda AG-i
edition invoked on the project.

In addition to the above tailoring for HIEPA filter systems, ASME AG-i is tailored to add ISO 1940-
1:2003, Mechanical Vibration - Balance Quality Requirements For Rotors in A Constant (Rigid) State -
Part 1: Specification And Verification Of Balance Tolerances, for balancing multi-stage blowers.

Page 228.9; Article HIA-2000 Reference Documents

Revise Article HA-2000 as follows:

Change the code edition of ASME N509 as applied as a referenced (daughter) standard to AG-i from
1989, reaffirmed December 6, 1996 to 2002.

Justification: The version of the ASME N509 Standard currently referenced as a daughter by AG-I
was issued in 1989 and Reaffirmed in 1996. At the time the N509-1989 (R1996) code was selected to
be a daughter of AG-i, the ASME AG- I code did not include requirements for HEPA filter housings.
These requirements were later added in the 2000 Addenda to the AG-I code. The ASME N509-2002
edition does not provide component requirements for HEPA filter housings and HEPA filters but
instead refers the user to AG-lI for this information. Therefore, by making this change it will reduce
potential redundancies and conflicts.

Page 228.16; Subsubarticle LA-4420 Access Doors and Panels

Revise Subsubarticle 1HA-4420 as follows for remote change housings:
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Not applicable. The requirements of this article are not applicable to Remote Change Radial HEPA
Filter Housings; the access doors and panels shall satisfy' IA-4500, Pressure Boundary Leakage, and
HA-5300, Pressure Boundary Leakage Testing.

Justiflcation: Remote housings are not designed to "incorporate a means for adjusting compression
forces, gasket compression ...". There are not hinges or latches in the design and they are not designed
for manual operation. Therefore, the requirements described in this code article are not applicable.

The remote housing design requires remote access, using a grapple to manipulate doors in a cave
environment that may become subject to contamination and high radiation fields. The design
incorporates low maintenance features not subject to failure (i.e., vertical housings and heavy doors).
The housing doors seal by virtue of their weight alone. Door guides are included. A bar placed across
the tops of the doors (and pinned in position) is used to ensure the doors remain in place during seismic
events.

Page 228.18; Paragraph HA-4443 Clamping Mechanism

Revise Paragraph HA-4443 as follows for remote change and safe change radial HEPA housings:

Replace the text with: The requirements of this article are not applicable to Safe Change and Remote
Change Radial HIEPA Filter Housings. For Safe Change and Remote Change Radial HEPA filter
housings, the design shall ensure that the housing knife-edge is embedded into the pliable filter sealant
and will provide a seal for the complete perimeter of each filter.

Justification: The remote change housings are not side access housings and are not designed for
manual operation. There are no clamping mechanisms or filter indexing mechanisms. The weight of the
remote filter and differential pressure across the filter is relied upon to ensure that the knife-edge is
embedded into the fluid seal.

The safe change housings are front access and are not walk-in style. The filter is not accessed from its
side. Therefore, filter retrieval features and filter indexing mechanisms do not apply. A clamping
mechanism that is capable of moving the filter (e.g., for side access housings) is not required. The safe
change housings are designed to allow a person to insert and remove each filter.

Subarticle FK-4100 General Design

Revise second paragraph of Subarticle FK-4 100 as follows for remote change and safe change radial
HEPA filter designs:

Replace the text with: For Remote Change and Safe Change Radial HEPA Filters, the total media area
provided within the filter pack shall be such that maximum media velocity is 6.5 fllmin (2.0 in/mmn) at
the rated flow.

0 Page C-iii
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Justification: The RPP-WT7P radial filter design is based upon a UK Atomic Energy Standard
Specification AESS 30/95 100. This Standard contains an equivalent requirement to that found in AG-i.
It states: "The effective area of filter medium used for each insert shall be not less than 3.0 sq mn for
every 100 1/s rated airflow." The Project proposes to meet this criterion. Converting these metric units
for a UK 950 Us ('-2,000 cfiii) rated filter equates to approximately 6.5 ftmmn media velocity or a
minimum of 308 sq. ft of media.

The DOE Nuclear Air Cleaning Handbook (Reference DOE-HDBK-l 169-2003 Chapter 2.3.7 and Figure
2.8(a)) illustrates the importance and intent behind this code requirement. AG- I Subsubarticle FK-1 130
states that a HEPA filter shall have "a minimum efficiency of 99.97% (that is, a maximum particle
penetration of 0.03 %) for 0.3 micrometer diameter test aerosol partcles. "This defines the minimu
performance of a HEPA type filter. The curves depicted in Figure 2.8(a) of the Handbook show that at
10.5 ft/mmn air velocity, the 0.30-micron particle size can be expected to penetrate a HEPA filter such
that the AG- I FK-1 130 performance requirement would not be met

Numerous aerosol penetration tests have been performed on the proposed filter design both inside
prototype housings and on individual prototype radial filters designed with a media area of 236..sq. ft., or
approximately 8.5 ft/min media velocity. Each test demonstrated that a filter design with media
velocities of this magnitude would meet the qualification performance requirements as stated in AG-i
(e.g., 99.97% efficiency or better for penetration of 0.3-micron particles).

The proposed RPP-WTP design uses a filter with approximately 325 sq. ft. of effective media area, or a
media velocity of approximately 6.1 ft/min. This represents a small improvement on the UK design and
therefore continues to meet the UK Standard requirement

Further addition of filter media to meet the more restrictive AG-i Section EK requirement would
possibly result in. other undesirable design and performance characteristics (e.g.; increased DP, reduced
pleat spacing). The filter geometry is also limited by many other design restrictions including: available
building space, personnel filter handling limitations, and waste disposal package limitations.

Table FK-4000-1

Revise Table FK-4000-1 rating information for the 2,000 acfm filter as follows for remote change and
safe change HEPA radial filter designs:

TABLE FK-4000-1 (TA[LORED)
TYPE 1 RADIAL FLOW HEPA FILTER - NOMINAL RATINGS

Maximum Rated Air Flow Maximum Resistance

(acfm) (m3/hr) Inches WC P a

40 68 1.3 325
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Maximum Rated Air Flow Maximum Resistance

(acfin) (m3/hr) Inches WC Pa

100 170 1.3 325

250 425 1.3 325

500 850 1.3 325

1000 1700 1.3 325

1500 2550 1.3 325

2000 3400 1.6 400

Justification: A new filter design is being developed with the intent of qualifying it in accordance with
the AG-i code. The RPP-WTfP radial flow HEPA filter design originated from UK Atomic Energy
Standard Specification AESS 30/95 100. The radial flow HEPA filters will be designed for a maximum
initial pressure drop of approximately 1.55 inches WC at a rated flow of 2,000 cfin. This is just slightly
greater than (- delta of 0. 15 inches WC) the acceptance criterion stated in UTK Atomic Energy Standard
Specification AESS 30/95 100. This increase in observed pressure drop is primarily due to small design
differences between the UK design and the design proposed for use in the RPP-WTP. These differences
include increases in filter pack depth, increases in faceguard to media pack gaps (used to enhance
protection of the media), and space to accommodate the filters gel seal channel. The UK filter pack depth
is approximately 68mmn or -2.7 inches. The RPP-WTP filters are available in 1 -inch increment pack
depths with a 3-inch pack depth proposed for use on the RPP-WTP. The slightly deeper RPP-WTP
media pack design will increase the filter media area and increase the removal efficiency for small
particles. The benefits gained in the RPP-WTP radial filter design are viewed to outweigh the negligible
increase in airflow resistance (- 3 to 5% of typical filter loading at change-out of filter element).

Paragraph FK-6211 Flatness and Squareness

Revise Paragraph FK-6211 (a) as follows for remote change and safe change radial HEPA filter designs:

Type 1 filter flange and end cap tolerances shall meet the following criteria: parallel within A in., flat
within 1/16in.

Justification: TAILORING OF PARALLELISM TOLERANCE: The tailoring presented above changes
the code requirement for flange to end cap parallelism from 1/16 in. to 1/8 in. For the Remote Change
Filter, the inlet flange, which includes the gel channel with a nominal width of 3/4 in., creates the seal
and supports the filter inside the housing. The outlet end cap is frully suspended inside the housing by the
opposite inlet flange (i.e., outlet end cap does not touch the housing and is not used to form the seal).
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Parallelism to within 1/8 in. will ensure that an adequate housing-to-filter seal is created. For the Safe
Change Filter, as with the remote filter, the seal is formed by insertion of a housing knife-edge into a
filter gel filled channel with a nominal width of 3/4 in. The gel channel is located on the filter inlet
flange. Parallelism to within 1/8 in. will ensure an adequate housing-to-filter seal is created.

TAILORING OF SQUARENESS TOLERANCE: The "squareness" tolerance from FK-621 1 is being
addressed with a tolerance for circular runout as stated in tailoring for FK-62 12. Circular runout controls
the cumulative variations that may be present in the positional relationship between the inlet flange and
outlet end cap. Inspection for circular 1-unout is equivalent to and meets the code requirement to maintain
the squareness characteristic while taking into account the entire length of the filter. Maintaining radial
filter circular runout to within the 3/32" tolerance will ensure the filter forms an adequate seal within the
filter housing.

Paragraph FK-6212 Overall Dimensions

Replace Paragraph FK-6212 as follows for the remote change and safe change radial HEPA filter
design: Type 1 filter length shall be (+0 / -Ai in.), circular runout of filter flange with respect to the fiter
end cap shall be within 3/32 in., all other dimensions ±/16 in.

Justification: "Seal ring" and "seal face" are terms specific to Section FK radial filters with gaskets and
therefore dimensions and tolerances associated with these terms are not applicable to the Type I gel seal
radial filters to be used at the RPP-WTP.

TAILORING OF CONCENTRICITY: Concentricity is the condition in which the axes of all cross-
sectional elements of a surface of revolution are common to the axis of a datum feature. Concentricity is
being replaced with a tolerance for circular runout as a more practical method to verify roundness.
Runout refers to the result of rotating a part about its central axis while measuring with a dial indicator
its surface deviation from perfect roundness. With circular runout, the dial indicator is not moved along
the direction of the axis of the part (as with "total runout"). Circular runout is therefore applied
independently at each single circular element along the length of the part as the part is rotated through
360 degrees. The tolerance for circular runout provided in the tailored text controls the cumulative
variations that may be present in the positional relationship between the inlet flange and outlet end cap.
The 3/32 in. tolerance provided for circular runout will ensure the filter forms an adequate seal within
the filter housing.

TAILORING OF GENERAL DESIGN TOLERANCE OF +/- 1/16 IN.: REPLACE: "all other
dimensions +/- 1/16 in. " WITH: "all other dimensions +/- 1/ 16 in. with exception that design filter
media to faceguard gap shall be +/- 1/8 in. (i.e., to maintain a minimum media to faccguard gap of 1/8").

Justification: The proposed design is verified to be safe through code required filter qualification testing
as described in Section FK-5 100.

Page C-vi
24590-Go4B-F00019 Rev 4 Rd.: 24590-WTP-3DP-CiO4B-00049



24590-H.W-3PS-MEE-TOOO1, Rev 1
HLW HOP & PJV HEPA Filter Preheaters

River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume 11
24590-WTP-SRD-ESH-01-001-02, Rev 5v

Appendix C: Implementing Standards

Section FG Mounting Frames

Not Applicable.

Justification: The ASME Committee on Nuclear Air and Gas Treatment (CONAGT) has stated that
Section FG only applies to walk in housings. None of the filter housings (i.e., radial or axial filter
designs) to be installed on the RPP-WTP Project is a "walk in" design. Reference ASME Technical
Interpretation File # 05-990, RPP-WTfP CCN # 107935).

Page 607; Paragraph TA-4632 Airflow Distribution Test (AD)

Revise Paragraph TA-4632 as follows for remote change and safe change radial HEPA housings:

Replace "downstream" with "upstream". Add for clarity: "For Remote Change and Safe Change Radial
HEPA filter banks, flow measurement location is upstream vs. code required downstream."

Justification: The requirement for flow measurements to be taken downstream of each HEPA filter in a
bank is in order to verify equal flow distribution between filters in a bank. In traditional axial flow
systems, a measurement location downstream is preferred due to the improvements in the flow
conditions (i.e., flow straightening) inside the housing created by the filter itself. However, due to the
difference in configuration created by the radial filter, the flow profile both entering and exiting the
filter is extremely complex (i.e., not uniform aver the filter face). Testing and analysis (computational
fluid dynamic models) performed on prototype units to date have determined that taking the flow
measurement upstream and inside the filter (inlet) using a hot wire anemometer provides the most
repeatable measurement Accuracy of the measurement is still hindered by flow conditions and
anemometer placement; however, increased precision is obtained by taking an average of multiple
measurements at multiple locations within each filter inlet. Predicted results from CR) modeling have
agreed with actual field measurements using this technique. The project intends to design (based on the
prototype tests) and use an anemometer instrument developed specifically for the radial filter design
and place it at the inlet (i.e., upstream) side of the filter. Verification, in the field, of acceptable air
distribution between filters in a bank can then be accomplished, as the code requires.

Page 607; Paragraph TA-4633 Air-Aerosol Mixing Test (AA)

Revise Paragraph TA-4633 as follows for axial housings used as LAB C5V lnbleeds:

This article is not applicable to LAB C5V inbleed axial filter housings.

Justification: The intent of this test is to verify that the test aerosol is uniformly mixed in the air
stream when it reaches the filter in order to verify that each filter in a filter bank is being challenged.
This test is concerned primarily with designs and layouts where a single point injection of aerosol in
close proximity to the filter bank may result in non-uniform distribution of the test agent

The Laboratory Facility C5V Inbleed housing is designed such that each filter is assigned its own
aerosol injection manifold. The manifold design and its proximity to the filters have been qualified to
meet the aerosol mixing test criteria presented in AG-l1. The housing is not designed to accommodate
the air-aerosol mixing field-commissioning test per TA-4633. However, the housing design is not being
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modified for R.PP-W;TP use and aerosol mixing, by virtue of the manufacturer test sections, will not be
impacted by the installation in the RPP-WTP Laboratory Facility.

Page 111; Section BA-4162 Vibration, Centrifugal Fans

Supplement Section BA-4162 as follows for balancing multi-stage blowers:

Since Section BA-4162 of ASME AG-i is not applicable for multi-stage blowers used in ventilation!
offgas systems, multi-stage blowers shall be balanced to Quality Grade 2.5 of ISO 1940-1:2003,
Mechanical Vibration - Balance Quality Requirements For Rotors in A Constant (Rigid) State - Part 1:
Spec ification And Verification Of Balance Tolerances.

Justification: ASMIE AG-i1 is not applicable for multi-stage blowers. ASMEff AG-lI Section GC is
applicable to multi-stage blowers. However, Section GC is in the course of preparation and is not
available for use at this time.

24590-GO4B-F000 19 Rev 4 Ref: 24590-WTP-3DP-t304B-00049



24590-H LW-3PS-MEEO.-T0OO1, Rev 1
IILW HOP & PPJ HEPA Filter Preheaters

Appendix D

JIEEE 384, IEEE Standard Criteria for Independence of
Class 1E, Equipment and Circuits - Tailored
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19.0 IEEE-384, IEEE Standard Criteria for Independence of
Class 1E Equipment and Circuits

Revision: 1992
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc.

RPP-WTP SNcific Tailoring

The following tailoring of IEEE-384 is required for use by the RPP-WTP project as an implementing
standard for SC or SS electrical equipment and circuit design.

All Sections Clarification of Nuclear Power Generating Station Terminology

The term "Standby Generator" in the Standard is synonymous with "Emergency Generator" in the RPP-
WTP.

Justification: As determined by the ISM review process, the Standby Generators on the RPP-WTP are
not classified as SC while the Emergency Generators are classified as SC.

Section 2.0, Purpose

Replace with the following:

This standard establishes the criteria for implementation of the independence requirements of IEEE
603-1998 (as tailored in C.33) and IEEE 308-1991 (as tailored in C. 18).

Justification: This section was revised to clarify that SRD implementing standards IEEE 603-1998 and
IEEE 308-1991 are tailored in Appendix C.

Section 3.0, References

The following reference standards, do not apply for the RPP-WTP.

*[1] ANSIIANS-58.2-1988, Design Basis for Protection of Light Water Nuclear Power Plants
Against the Effects of Postulated Pipe Rupture.

Justification: This document is applicable to the high pressure steam lines found in nuclear power
generating stations and doesn't apply for the RPP-WTP.

* [4] ANSI/NFPA 803-1988, Fire Protection for Light Water Nuclear Power Plants.

Justification: This document specifically addresses nuclear power generating stations. Per Section 4.5
of volume II of the SRD, the RPP-WTIP will use NFPA 801-2003 as an implementing standard for fire
protection.
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-[11] IEEE Std 494-1974 (Reaff 1990), IEEE Standard Method for Identification of Documents
Related to Class IlE Equipment and Systems for Nuclear Power Generating Stations.

Justification. This standard has been withdrawn by the IEEE standards committee and no replacement
standard has been recommended. This standard is not called out as an implementing standard in the
SRD. Procedures for identification of documents related to SC or SS equipment will be developed
internally for the RPP-WTP project

Replace the 1991 version of IEEE 603 with the following version.

IEEE Std. 603 -1998, IEEE Standard Citeria for Safely Systems for Nuclear Power Generating
Stations.

Justification: SRI) Safety Criterion 4.4-4 lists the 1998 version of IEEE 603 as an implementing
standard for SC electrical power systems. The 1998 revision of IEEE 603 shall be used in place of the
1991 revision called out as a reference in the body of IEEE 384-1992 for SC electrical power systems
only.

The following reference Standards shall be included:

* [16] DOE/RL-96 -0006, Revision 1, Top-level Radiological, Nuclear, and Process Safely Standards
and Principles for TWERSPrivatization Contfractors.

Justification: Called out as a regulatory basis in the SRD.

* 17] ANSIIISA-S84.Ol-1996, Application of Safely Instrumented Systems for the Process Industries.

Justification - Replaces IEEE-603 for Control and Instrumentation Systems at the WTP, per 24590-
WTP-ABCN-ESH-01 -027.

* [18] NFPA 801-2003, Standardfor Fire Protection for Facilities Handling Radioactive Materials.

Justification: Called out as an implementing standard under safety criteria 4.5-1 through 4.5-4.

Section 4.0, Definitions

*The definition of design basis events shall be replaced with the following:

"Postulated events providing bounding conditions for establishing the performance requirements of
structures, systems, and components that are necessary to: 1) ensure the integrity of the safety
boundaries protecting the worker, 2) place and maintain the facility in a safe state indefinitely; or 3)
prevent or mitigate the event consequences so that the radiological exposures to the general public or
the workers would not exceed appropriate limits. The Design-Basis Events also establish the
performance requirements of the structures, systems and components whose failure under Design-Basis
Event conditions could adversely affect any of the above functions."

Justification: This definition is from DOE/RL-96-0006.
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Section 5.3, Equipment and Circuits Requiring Independence

Replace with the following sentence:

Equipment and circuits requiring independence shall be determined during the ISM review cycle and
shall be identified on documents and drawings in a distinctive manner.

Justification: The reference to IEEE-494 is not applicable since this standard has been withdrawn by
the IEEE standards committee and no replacement standard has been recommended. This standard is
not called out as an implementing standard in the SRD. The ISM process will provide reliability
requirements for each control strategy. These reliability requirements determine when control strategies
require independence, redundancy, and seismic qualifications.

Section 6.1.3.2, Area Boundaries

Replace the reference to NFPA 803-1988[4] with NFPA 801-2003 [18].

Justification: Standard NEPA 803-1998 is not applicable for the RPP-WITP. Per Section 4.5 of the

SRI), NFPA 801-2003 shall be used for the RPP-WTP.

Section 6.5, Containment Electrical Penetrations

Not applicable for the RPP-WTP.

Justification: Containment electrical penetration assemblies are unique to the containment structure of

Nuclear Power Generating Stations and have no equivalent in the RPP-WTP project.
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Revision History

Revision Reason for Revision

0 Issued for Procurement

I Issued for Purchase.

Seismic requirements clarified. Appendix A updated. Appendix B & C added. Additional
revisions indicated with revision bars.

2 Issued for Purchase.

SCN 245 90-HLW-3PN-MQRO-00002 & 245 90-HLW-3PN-MQRO-00002 incorporated. Additional
revisions indicated with revision bars.

3 Issued for Purchase.

SCN's 24590-HLW-3PN-MQRO-00003, 24590-HLW-3PN-MQRO-00004, 24590-HLW-3PN-
MQRO-00005, 24590-HLW-3PN-MQRO-00006, 24590-HLW-3PN-MQRO-00007 & 24590-HLW-
3PN-MQRO-00008 incorporated.

SDDR's 24590-WTP-SDDR-PROC-04-00857, 24590-WTP-SDDR-PROC-05-0004 1, 24590-WTP-
SDDR-PROC-05-0O 180, 24590-WTP-SDDR-PROC-05-0055 1, & 24590-WTP-SDDR-PROC-05-
00552 incorporated.

Exclusions to general specifications identified in sections 5.1.6, 5.2.2.2, 5.2.2.17, 5.7.1, 5.7.8,
5.8.1.1, 6.1, 7.2, 8.2.3. 1, and 8.5. 1.

4 Issued for purchase

SCN's: 24590-LILW-3PN-MQRO-00009, 24590-HLW-3PN-MQRO-000 10, and 24590-HLW-

3PN-MQRO-000l 1 Incorporated.

SDDR'S: 24590-W;TP-SDDR-M-05-00403, 24590-WTP-SDDR-MH-07-00 115 incorporated.

SDDRs incorporated by Reference: 24590-WTP-SDDR-M-05-001 17, 24590-WTP-SDDR-MII-07-
00 110, 24590-WTP-SDDR-MH-07-00l 11, 24590-WTP-SDDR-MII-07-001 14, 24590-WTP-
SDDR-MH-07-001 17, and 24590-WTP-SDDR-MH-07-00l 18.

QA and E&NS signatures are not required on the sign off sheet because they have both previously
reviewed and approved all the incorporated change documents for this revision.
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1Scope

1.1 Project Description and Location

1.1.1 The Office of River Protection (ORP) 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 (PTY), 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 (IH!LW)
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:

" Design
* Procurement of materials
* Fabrication
* Assembly
" Tagging equipment with a component tag number (CTN)
* Functional Testing
" Examination/inspection
" 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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* Submittals as identified in the submittal requirements found in the Purchase Order
(P0) and this specification

* Installation, Operation, and Maintenance Manuals
0 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:

Plant Item Number Description
24590-HLW- __________________________

MQ-HDH-TRLY-00003 Canister Rinse Bogie
MV-HDH-VSL-00001 Canister Rinse Bogie Decon Vessel
MH-HDH-RAIL-00002 Canister Rinse Bogie Rails
MH-HDH-RALL-00004 Canister Rinse Bogie Seismic Rails
MH-HDH-MHAN-00016 Canister Rinse Vessel Service Track
MH-HDH-MHIAN-00017 Canister Rinse Bogie Service Track
MH-HDH-RCVY-00009 Canister Rinse Bogie Recovery System
MH-HDH-MHAN-O00011 Canister Rinse Bogie Spool Piece
MH-HDH-MHIAN-0001 5 Canister Rinse Vessel Lid
MP-H{DH-PMP-00001 _Bogie Decon Canister Pump
JC-HDH-PNL-00001 Canister Rinse Bogie ASD Control Cabinet

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 DPIs 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 DPIs and MD)Ss that includes the term "required", "m11andatory","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.

1.2.11 The following items and services will be supplied by the Buyer and are not included in the
Seller's scope of work:

* Embed plates embedded in structural concrete to which equipment is anchored
* Waste Neutralization Vessel (PI. No. 24590-H-LW-MV-HDH-VSL-00003)
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* Shipment from Seller's location to the Hanford receiving locationIsudfrPche

* 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 1/0
" Mains electric power supply and connections
" Field touch-up painting
* Programming of the bogie control system
" Startup and commissioning
" Mock-up canister

1.3 Work by Others

1.3.1 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.

1.3.2 The Seller shall be ultimately responsible for the completeness and quality of all materials and
services provided.

1.4 Definitions and Abbreviations

1.4.1 Definitions

1.4.1.1 Buyer: Bechtel National, Ic. (BNIf)

1.4.1.2 Offeror. The party submitting a proposal for the equipment and/or services described
in this specification.

1.4.1.3 Seller: The party selected to provide the equipment and/or services described in this

specification.

1.4.1.4 Shall: Indicates a mandatory requirement in order to comply

1.4.1.5 Should: Indicates a recommendation for compliance

1.4.2 Abbreviations

ANSI American National Standards Institute
AISC American Institute of Steel Construction
API American Petroleum Institute
ASD Adjustable Speed Drive
ASME American Society of Mechanical Engineers
AWS American Welding Society
BNI Bechtel National, Inc.
CFR Code of Federal Regulations
CM Commercial Quality
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CMAA Crane Manufacturers Association of AmericaIsudfrPche

CTN Component Tag Number
DOE Department of Energy
DPD(s) Design Proposal Drawing(s)
EMI Electromagnetic Interface
I-DH HLW Canister Decontamination Handling
HLW High-Level Waste
HI4 Human-Machine Interface
ICN Integrated Control Network
ICS Industrial Controls and Systems
IEEE Institute of Electrical and Electronics Engineers
LHLW Immobilized High-Level Waste
IB Instrument Junction Box

110 Input/Output
ISA Instrumentation, Systems, and Automation Society
ITS Important to Safety
LAW Low-Activity Waste
LOI Local Operator Interface
MCC Motor Control Center
MDS(s) Mechanical Data Sheet(s)
MilD(s) Mechanical Handling Diagram(s)
MR Material Requisition
MSDS Material Safety Data Sheet
MTR(s) Material Test Report(s)
NDE Non-Destructive Examianation
NEC National Electric Code
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Agency
NQA Nuclear Quality Assurance
ORP Office of River Protection
OSHA Occupational Safety and Health Administration
P&ID(s) Piping and Instrumentation Diagram(s)
PO Purchase Order
PTF Pretreatment Facility
PTFE Polytetrafluoroethylene
QAP Quality Assurance Program
QL Quality Level
RFI Radio Frequency Interface
RIO Remote 110
SC Seismic Category
SDC Safety Design Class
SDDR Supplier Deviation Disposition Request
SDS Safety Design Significant
SSC(s) Structures, Systems or Components
TEFC Totally Enclosed Fan Cooled
TEE Tetrafluoroethylene
UBC Uniform Building Code
UL Underwriters Laboratories
WNRF Weld Neck Raised Face
WTP Hanford Tank Waste Treatment and Immobilization Plant
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1.5 Safety/Quality Classifications

1.5.1 Important to Safety

1.5.1.1 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 contribute 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).

1.5.1.2 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.

1.5.1.3 For Quality Assurance requirements of ITS SSCs refer to Section 10 of this specification.

1.5.2 Non Important to Safety

1.5.2.1 SSCs designated as Non-ITS, or Commercial Quality (CM), are those SSCs not classified as
SDS, SDC, or Immobilized High-Level Waste (MHW) 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).

1.5.2.2 For Quality Assurance requirements of Non-ITS SSCs refer to Section 10 of this
specification.
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1.5.3 Equipment Classifications 
uudfrPrhs

1.5.3.1 The table below identifies equipment that have components designated as ITS.

Equipment Components Safety Critical Characteristics
Classification

___________ (ualit Level)
Canister Rinse All components that SDS (QL-2) Maintain vessel and canister
Bogie maintain structural on bogie and prevent bogie

integrity (i.e. load path from derailing under normal
items) of the bogie and operating conditions
vessel support stand. (following a wheel failure)
These include but are or an SC-il design basis
not limited to, bogie earthquake.
chassis, vessel support
stand, uplift restraints,
bumpers, bogie rail
end stops, and
bolted/welded
connections on the
load path, including
connections to bogie
chassis.

All other components Non-ITS N/A
(including drive
system and wheel

__________modules)

Canister Rinse All load path SDS (QL-2) Prevent bogie from
Bogie Seismic components that derailing under normal
Rails mailltain the structural operating conditions

integrity, including (following a wheel failure)
bolted/welded or an SC-Il design basis
connections. TearthquaN/A e.
All other components Non- N/

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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2 Applicable Documents

2.1 General

2.1.1 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.

2.1.2 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.

2.1.5 Deleted

2.2 Codes and Standards

2.2.1 American Society of Mechanical Engineers (ASME)

ASME NQA-l -1989, Quality Assurance Program Requirements for Nuclear Facility
Applications

ASME B&PV Section VIII Division 1, Rules for Construction of Pressure Vessels DIVISION

1 Non-Interfiled (Boiler and Pressure Vessel Codes)

ASME B31 .3 -1996, Process Piping

ASME NOG-l1 -2002, Rules for Construction of Overhead and Gantry Cranes (Top Running
Bridge, Multiple Girder)

ASME/ANSI 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 Dl1. 1 2002, Structural Welding Code - Steel

AWS D1 .6, Structural Welding Code - Stainless Steel
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2.2.3 American Institute of Steel Construction (AISC)

AISC MO 16, Manual of Steel Construction, Allowable Stress Design, 9th Edition

2.2.4 Crane Manufacturers Association of America (CMAA)

CMAA 70-2000, Specification for Top Running Electric Overhead Traveling Cranes

2.2.5 Department of Energy (DOE) Orders and Directives

DOE 0 414.L1A, Quality Assurance

2.2.6 Instrumentation, Systems, and Automation Society (ISA)

ISA 5. 1, Instrument Symbols and Identifi cation

2.2.7 National Electrical Manufacturers Association (NEMA)

NEMA, MG-lI- 1998, Motors and Generators

2.2.8 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 JE Equipment used in Nuclear Power Generating Stations, Annex D

2.2.9 Code of Federal Regulations (CFR)

FED-STD 595B- 1994, Colors Used in Government Procurement

10 CFR Part 830, Quality Assurance Criteria

2.2.10 Uniform Building Code (UBC)

UBC- 1997, Uniform Building Code

2.2.11 Underwriters Laboratories (UL)

UL 508 -1999, Standard for Safety Industrial Control Equipment

2.2.12 National Fire Protection Association (NFPA)

NEPA Volume 70, 1999 National Electric Code (NEC)

2.2.13 Department of Defense and Energy Standards, Nuclear Regulations

MIL-STD-1472F Human Engineering
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DOE-LIDBK-l 140, 2001 Human Factors/Ergonomics Handbook for the Design for Ease

of Maintenance

NUREG-0700 Human System Interface Design Review Guidelines

NUREG-071 1 Human Factors Engineering Program Review Model

2.2.14 American Society of Testing Materials (ASTM)

ASTM A554 Standard Specification for Welded Stainless Steel Mechanical Tubing.

2.2.15 EN 292-1 Safety of Machinery - Basic Concepts, General Principles of Design - Part 1;
Basic Terminology, Methodology.

2.2.16 EN 292-2 Safety of Machinery - Basic Concepts, General Principles of Design - Part 2;
Technical Principle and Specifications.

2.2.17 ISO 281:1990 Roller bearings - Dynamic load ratings and rating life.

2.2.18 AGMA 908 Geometry Factors for Determining Pitting Resistance and Bending Strength
of Spur, Helical, and Herringbone Gear Teeth.

2.2.19 AGMA 2001 Fundamental Rating Factors and Calculation Methods for Involute Spur and
Helical Gears.

2.3 WIfP Project Specifications

2.3.1 24590-WTP-3P-MOOO-T0002, Rev 0, General Specication for Mechanical Handling
Equipment Design and Manufacture, Bechtel National, Inc., Richland, Washington. Sections
which do not apply to this equipment: 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, and 4.13.

2.3.2 245 90-WTP-3P-POO-TOOO 1, Rev 4, Engineering Specification for Piping Material Classes,
Bechtel National, Inc., Richland, Washington. Section which does not apply to this
equipment: 16.

2.3.3 24590-WTP-3P-EKPO-TOO 1, Rev 2, Engineering Specifi cation 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.

2.3.4 24590-WT-3P-JQ7-TOOO 1, Rev 1, Engineering Specification 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, and 3.8.8. 1.

2.3.5 245 90-WTP-3 PS -MUMI-T0002, 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 24590-WTP-3PS-JD2-TOOO 1, Engineering Specifi cation for Intelligent Drives for Packaged
Equipment, Bechtel National, Inc., Richland, Washington

2.3.7 Deleted.

2.3.8 24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and
Storage Requirements, Bechtel National, Inc., Richland, Washington

2.3.9 24590-WTP-3PS-AFPS-T000 1, Engineering Specifi cation for Shop Applied Special
Protective Coatings for Steel Items and Equipment, Bechtel National, Inc., Richland,
Washington

2.3.10 24590-WvTP-3PS-GO0O-T0001, General Specification for Supplier Quality Assurance
Program Requirements, Bechtel National, Inc., Richland, Washington

2.3.11 24590-WTP-3PS-5S00-TOOOI, Rev 5, Welding of Carbon Structural Steel, Bechtel National,
Inc., Richland, Washington. Section which does not apply to this equipment: 8.18.

2.3.12 24590-WTP-3PS-SSOO-T0002, Welding of Structural Stainless Steel and Welding of
Structural Carbon Steel to Structural Stainless Steel, Bechtel National, Ic., Richland,
Washington

2.3.13 24590-WTP"-3PS-JV1 5-T0001, Engineering Specification for Actuators for On/Off Valves,
Bechtel National, Inc., Richland, Washington

2.3.14 24590-WTP-3PS-PVO0-TOO001, 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.

2.4 WTP Design Documents

2.4.1 Design Proposal Drawings (DPDs)

Document Number Document Description

24590-HLW-MO-HDH-00013 Canister Rinse Bogie Arrangement
24590-HLW-MO-HI)H-00012001 Canister Rinse Bogie
245 90-HL W-M0-HDH-0001 2002 Canister Rinse Bogie
24590-HLW-MO-HDH--00008 Canister Rinse Bogie Rails
24590-lL W-MO-HDH-0001 0 Canister Rinse Bogie Seismic Rails
24590-HLW-MO-HDH-00043 Canister Rinse Bogie Service Tracks
124590-HLW-MO-LIDH-00029 Canister Rinse Bogie Recovery System

2.4.2 Mechanical Data Sheets (MDSs)

[Document Number Document Description

2459-HLWMOD-DH-0029 Canister Rinse Bogie Spool Piece
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24590-HLW-MOD-HDH-00030 Canister Rinse Vessel Lid
24590-HLW-MPD-HDH-00001 HDH-PMP-00001I Canister Rinse Bogie Pump
245 90-lL W-M VD-HDH-00009 jHDH-VSL-0001 Canister Rinse Bogie Vessel

2.4.3 Reference Drawings and Data Sheets

Document Number Document Description

245 90-HL W-M6-HDH-00002 P&]D -111W Canister Decontamination Handling
System

24590-HLW-MO-HDH-0000l0Ol DPD, Canister Rinse Bogie Decon/Maint Shield Door
Arrangement

24590-HZLW-MO-HDH-0000 1002 DPD, Canister Rinse Bogie Decon/Maint Shield Door
Arrangement & Details

24590-HLW-MO-HDH-00002 DPD, Canister Rinse Bogie Decon/Maint Shield Door
Embed Plates

24590-HLW-MO-30-00001001 HLW Test Canister Assembly
,24590-HLW-MOD-HDH-00002 MDS, Canister Rinse Bogie Maint Crane 1
124590-HLW-MOD-HDH-00003 JMDS, Canister Rinse Bogie Maint Crane2

2.5 Other WTP Documents

2.5.1 245 90-WTP-3PD-MQTS-00002, Supplier Quality Assurance Program Requirements Data

Sheet, Bechtel National, Inc., Richland, Washington

2.5.2 24590-WTP-3PD-MQTS-00004, Supplier Quality Assurance Program Requirements Data
Sheet, Bechtel National, Inc., Richland, Washington

2.5.3 245 90-HlLW-SOC-S I 5T-00009, Rev OD, HLW Vitrification Building Seismic Analysis - In-
Structure Response Spectra (ISRS), Bechtel National, Inc., Richland, Washington.

2.5.4 24590-HLW-SOC-S I5T-00039, Rev D, HL W Vitrification Building Seismic Analysis -
Enveloped In-Structure Response Spectra, Bechtel National, Inc., Richiland, Washington.

3 System Description
3.1 The Canister Rinse Bogie operates in the HLW Canister Decontamination Handling (HDH)

System.

3.2 The Canister Rinse Bogie travels in the Canister Rinse Tunnel (Room H-B039B) during normal
operations. The Canister Rinse Tunnel is classified as a C5/R5 and C3/R3 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 C3/R3. For environmental conditions and definitions of the classification of areas
refer to project specification 24590-WTP-3P-MOOO-T0002, General Specification for
Mechanical Handling Equipment Design and Manufacture.
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3.3 Where dual classifications are identified on the DPDs, for example, C5/R5 and C3/R3, they
indicate a transition zone where the room is designated as C51115 when a container is present and
C3/R3 when a container is not present.

3.4 The Canister Rinse Bogie transfers glass filled lILW 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-i133). 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 drying 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.

3.8 The drain valve (YVO 182) (Classified as Safety Significant and Seismic Category SC-i1) for the
Canister Rinse Bogie shall be designed to fail in the open position upon loss of normal power.
This is to mitigate the possibility of the accumulation of Hydrogen (HPAV) if the system were to
shut down with a canister on the rinse bogie for an extended period of time.

4 Equipment Description

4.1 Canister Rinse Bogie

4.1.1 The bogie is a motorized trolley used for transporting HLW Canisters containing radioactive
material from one location to another during process activities.
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4.1.2 The bogie is driven by an on-board geared motor, and travels on a pair of floor-mounted rails.

4.1.3 Power and control are provided to the bogie through a service track.

4.1.4 The bogie control system uses bogie mounted proximity switches and the motor brake to

control the process stopping positions of the bogie

4.1.5 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.

4.1.6 A stand mounted to the bogie chassis supports the Canister Rinse Vessel.

4.1.7 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.

4.2 Canister Rinse Vessel

4.2.1 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.

4.2.2 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.

4.2.3 A series of spray nozzles located in the vessel directs dernineralized 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. Demnineralized 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.

4.2.4 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.

4.2.5 Two (2) solenoid operated on/off 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.

4.2.6 A high-high level switch and continuous level instrument monitor the water levels in the
vessel during the rinse cycle.

4.2.7 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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" Open the upper demnineralized 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 deinineralized water
line. After the vessel is emptied (2.5 minutes), ensure the vessel discharge pump is
shut off.

" Depressurize the inflatable seal.

4.2.8 The pressurized demnineralized 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.

4.3 Canister Rinse Bogie Rails

4.3.1 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.

4.3.2 The rails guide the bogie between the process stations maintaining the relative position of the
bogie to the process stations.

4.3.3 End-stops are located at the end of the rails to prevent bogie over-travel.

4.4 Canister Rinse Bogie Seismic Rails

4.4.1 The seismic rails are mounted on embeds located in the North and South walls of the Canister

Rinse Tunnel.

4.4.2 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.

4.5 Canister Rinse Bogie Service Tracks

4.5.1 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.

4.5.2 The proposed design includes 4 cable systems: (1) mechanical handling power - bogie motor,
(2) mechanical handling instrumentation - position sensors/limit switches, (3) process power -

pumps and valves, (4) process instrumentation - level switches and transmitters.
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4.5.3 The proposed design includes 3 process hoses: (1) water supply, (2) water discharge, and (3)
air supply.

4.5.4 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.

4.6 Canister Rinse Bogie Recovery System

4.6.1 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.

4.6.2 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.

4.6.3 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.

4.7 Canister Rinse Bogie Spool Piece

4.7.1 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.

4.8 Canister Rinse Vessel Lid

4.8.1 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
deten-nine embed loadings for equipment weights exceeding the bounding weights indicated
on the DPDs; and MDS, and are subject to Buyer review.
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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

Component Category Tolerance

Footings Lateral Aligrnent - As cast to center of 0.02 times width of footing in
individual footing. direction of misplacement but

not more than 2 in.

Horizontal dimension for unformed members
cast against soil.

2 feet or less +3 in. or -1/2 in

Over 2 feet, but less than 6 feet +6 in. or -1/2 in.

Over 6 feet +12 in. or -1/2 in.

Level Alignment - Top of footings + 1/2 in. and -2 in.

Cross-Sectional Dimension.- - Horizontal +2 in. and -1/2 in.

dimension of formed members.

Cross-Sectional Dimensions - Vertical +5%
dimension (thickness)

Relative Alignment - Single footing side and top +1 in. within 10 feet
surface slope with respect to specified plane.

Cast-In-Place Vertical Alignment/Plumbness - (Lines, ±1 in.
Concrete for surfaces, and rises):
Buildings Outside corner of exposed corner columns and ±1/2 in.

control joint grooves in concrete exposed to
view.

Lateral Alignment: (Horizontal Location)

Members ±1 in.

Centerline location of openings 12 in. or smaller ±1/2 in.
in slabs and edge location of larger openings.

Sawcuts, joints, and weakened plane embeds ±3/4 in.
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Elevation of top of slabs and other formed ±3/4 in.
surfaces before removal of shoring

Elevation of lintels, sills, parapets, horizontal ±1/2 in.
grooves, and other lines exposed to view

Elevation of slabs on grade ±3/4 in.

Cross-Sectional Dimensions: Members such as
columns, beams, piers, or walls with thickness:

12 in. dimension or less + 3/8 in. or -1 /4 in.

More than 12 in. dimension but not over 3 ft + 1/2 in. of -3/8 in.
dimension

Over 3 ft dimension + 1 in. or -3/4 in.

Relative Alignment:

Vertical alignment of outside comner of exposed ±1/4 in. in 10 ft.
corner columns and control joint grooves in
concrete exposed to view

All other formed surfaces may slope in 10 ft with ±3/8 in. in 10 ft.
_____________respect to the specified plane

Offset between adjacent pieces of formwork
facing material shall not exceed:

Surfaces that receive special protective coatings- ± 1/4 in.
Class B See Section 3.1.4 for further
clarifications.

For a Class C surface ±1/2 in.

Openings Through Members:

Cross-sectional size of openings -1/4 in. or +1 in.

Location of centerline of opening ±1/2 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 Embed Type Tolerance

Lateral alignment in both directions in the plane of Standard Embeds per ±2 in.
the slab or wall. Level alignment through the slab drawing 24590-WTP-
or wall. DD-Sl13T-00002

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,

Page 17
24590-GO4B-F0001 9 Rev 4 (2/12/2008) Ref. 24590-WTP-3DP-604B-00049



24590-HLW-3PS-MQRO-T0002, Rev 4
HLW System HDH Canister Rinse Bogie

Issued for Purchase

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 245 90-WTP-3PS-MOOO-T0002, 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, and 4.13.

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 decontanuinable 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 IHLW 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 TI 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 frame for the Canister Rinse Vessel. The
support fr-ame 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
fr-ame 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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5.2.1.6 The bogie chassis and vessel support frame should be fabricated from ASTM A36 steel.
Proprietary items shall be "as supplied" providing they are suitable for the operating
conditions.

5.2.1.7 The bogie chassis shall accommodate equipment associated with the Canister Rinse Vessel.

5.2.1.8 The vessel support frame shall have location features to aid in the alignment and set down
of the Canister Rinse Vessel.

5.2.1.9 The bogie shall have two driven wheels.

5.2.1.10 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
from track misalignment and forces imposed due to recovering the bogie with a seized drive
system.

5.2.1.11 Clearances between wheel flanges and rail, accounting for manufacturing 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.

5.2.1.12 Seismic restraints shall be mounted to the vessel support frame, to prevent the bogie from
derailing in the event of a flanged wheel failure under normal operation, or an SC-LI design
basis earthquake, in accordance with Sections 1.5.3 and 5.6 of this specification.

5.2.1.13 The drive system and wheel modules shall be designed for ease of maintenance and
replacement.

5.2.1.14 The bogie shall have four (4) bumpers, one at each corner 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.

5.2.1.15 There shall be two (2) proximity switches mounted on the bogie chassis for operational
positioning of the bogie.

5.2.1.16 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.

5.2.1.17 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.

5.2.1.18 A means of detecting a canister is present in the vessel shall be provided.

5.2.1.19 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 Gears and gearboxes, shall comply with AGMA Standards, or, EC fcinr urchse

98/3 7/EC, EN 292-1 & 292-2 Safety of Machinery, and ISO 281 - 1990 Roller bearings,
Dynamic load ratings and rating life.

5.2.1.21 In addition to the requirement defined in 24590-WTrlP-3PS-M0OO-T0002, Rev 0, Section
4.10.6, gear cases can be split vertically provided that, in the event of a fluid leak, the fluid
is contained in a driptray. The driptray shall have a minimum fluid capacity of 1.5 times
greater than the fluid capacity of the gearbox.

5.2.2 Canister Rinse Vessel

5.2.2.1 The vessel shall be designed in accordance with ASME B&PV Section VIII, Division 1,
except that code stamping is not required.

5.2.2.2 Process piping shall be designed in accordance with the applicable requirements identified
in ASME B31 .3 and project specification 24590-WTP-3P-POOO-T0001, Engineering
Specification for Piping Material Classes, excluding section 16. The piping material class
for interfacing to the Buyer provided piping shall be S51 B.

5.2.2.3 The centrifugal discharge pump shall be in accordance with the requirements identified in
ASME/ANSI B73.2M Specification for Vertical In-Line Centrifugal Pumps for Chemical
Process.

5.2.2.4 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
lifting equipment required. The Buyer will provide to the Seller details of the crane hook
prior to final design.

5.2.2.5 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.

5.2.2.6 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.

5.2.2.7 The vessel shall contain guides and a pedestal for locating and seating the canister. The
guides internal diameter shall be 27 inches ± 1/4 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.

5.2.2.8 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.
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5.2.2.9 The spray system shall be removable from 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
Seller shall provide any special lifting equipment required. The Buyer will provide to the
Seller details of the crane hook prior to final design.

5.2.2.10 The vessel piping and internal components shall be designed to minimize contamination
traps and maximize contamination removal through rinsing.

5.2.2.11 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.

5.2.2.12 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.

5.2.2.13 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.

5.2.2.14 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.

5.2.2.15 Transmitters for both the level switch, and the continuous level instrument, will be mounted
in the corridor adjacent to the transfer tunnel.

5.2.2.16 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.

5.2.2.17 The control valves shall be of the pneumatic operated actuator type. The control valves
shall meet the applicable requirements identified in 24590-WTP-3PS-JV1-TOOOl,
Engineering Specification for Actuators for On/Off Valves, and 245 90-WTP-3PS-PVOO-
T0O01, Engineering Specification for Technical Supply Conditions for Valves, excluding
section 5.4.
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5.2.2.18 The operating position of the control valves shall be monitored by Purco wiceso hae

actuator. The actuator shall operate the valve to a "failed closed" condition in the event of
power failure.

5.2.2.19 The vessel, and associated rigid piping supplying demnineralized water to the vessel, shall be
constructed from 31 6L 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 fuilly 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-T0002,
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 ± 1/8 inch
Rail straightness ± 1/8 inch
Rail elevation ± 1/8 inch
Difference in rail heights ± 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-11 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-3P-MOOO-
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T0002, General Specification for Mechanical Handling Equipment Design & Manufacture,
for details of installation features.

5.2.5 Canister Rinse Bogie Service Tracks

5.2.5.1 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.

5.2.5.2 The service track for the process hoses shall be located on the South side of the bogie.Th
service track for the electrical cables shall be located on the North side of the bogie.

5.2.5.3 The service tracks shall be capable of operating over the full process movement of the bogie
and have sufficient additional capacity to transfer the bogie to the shield door aperture.

5.2.5.4 The process service track shall be capable of accommodating the loads exerted when the
process hoses (water and air) are pressurized.

5.2.5.5 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.

5.2.5.6 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.

5.2.5.7 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 simplifyr the operation with the aim to minimize
operator time while the shield door is in the open position.

5.2.5.8 The service tracks shall provide protection for the cable and hoses as the bogie moves to
prevent them from becoming entangled or damaged.

5.2.5.9 The service tracks shall be constructed from a suitable grade stainless steel.

5.2.5-10 The tracks shall be of an open construction to allow for ease of decontamination and access

to electrical cables and process hoses for inspection.

5.2.6 Canister Rinse Bogie Recovery System

5.2.6.1 The bogie recovery system shall be capable of recovering a fully laden bogie with a seized
drive system, as a minimum.

5.2.6.2 The wire rope shall be polyethylene sheathed for ease of decontamination.

5.2.6.3 The design shall ensure that proper fleet angles are maintained between the winch and the
pulley to ensure correct cable winding during recovery.

5.2.6.4 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 3.5.3 of project specification 24590-WTP-3P-MOOO-T0002, General Specification
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.
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5.3.2.2 The Canister Rinse Bogie is subject to the following duty cycles: IsudfrPche

Duty Cycles (per year) Duty Cycles (per day)

Min ::I -Max Max
180 730 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 Rinse 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 load/unload the canister.

5.4 Design Conditions

5.4.1 For general design conditions refer to Section 3.3 of project specification 24590-WTP-3PS-
MOOO-T0002, General Specication for Mechanical Handling Equipment Design &
Manufacture.

5.5 Environmental Conditions

5.5.1 For Hanford Site Clinmatological 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-T0002, General Specification for Mechanical Handling Equipoment 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 demnineralized water,
from a fixed spray system, to maintain general cleanliness of the tunnel.
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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-Il 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
548 1. 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-Ill and SC-IV SSCs shall be governed by the provisions of AISC MO016,
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-l -2002, Sections
4130, 4200, 4300, 4400, 5100, 5300, 5456 and 5458, as applicable.

5.6.1.6 For SC-il SSCs, loads shall be combined in accordance with ASME NOG-l -2002. For SC-
HII and SC-IV SSCs, loads shall be combined in accordance with the Uniform Building
Code (IJBC) Section 1612.3.2.

5.6.2 Static Loads

5.6.2.1 The bogie shall be capable of transporting a glass filled IIILW 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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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.

5.6.4 Seismic Loads

5.6.4.1 The following table identifies equipment requiring seismic protection and their associated

Seismic Category (SC). Definitions of the seismic categories:

Seismic Category I (SC-I):
SSC important to safety and which has a seismic safety function.

Seismic Category HI (SC-il):
SSC important to safety, whose failure during a seismic event could prevent a Seismic
Category I SSC from performing its seismic safety function.

Seismic Cateaory 1H (SC-HI):
(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-IV):
SSC not important to safety and without an inventory of radioactive or hazardous material,
but requiring seismic protection.

Plant Item Number Description Seismic Category
24590-HLW- _______

MQ-HDH-TRLY-00003 Canister Rinse Bogie SC-il
MV-HDH-VSL-00001l Canister Rinse Bogie Decon Vessel SC-I
MH-HDH-RAEL-00002 Canister Rinse Bogie Rails SC-I
MH-HDH-RAEL-00004 Canister Rinse Bogie Seismic Rails SC-il1
MH-HDH-MH-AN-00016 Canister Rinse Vessel Service Track SC-I
MH-HDH-MHRAN-00017 Canister Rinse Bogie Service Track SC-LV
MH-HDH-RCVY-00009 Canister Rinse Bogie Recovery System SC-IV
MH-HDH-MHAN-000 I I Canister Rinse Bogie Spool Piece SC-lV
MP-HDH-PMP-OOO1 jBogie Decon Canister Pump SC-H

5.6.4.2 Where specific seismic requirements are identified in Section 1.5.3, for the Canister Rinse
Bogie and the Canister Rinse Bogie Seismic Rails, the applicable components shall be
designed to SC-il. All other components shall be designed to SC-HI.

5.6.4.3 SSCs designated SC-H, 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 Seismic Response Spectra Reference

Canister Rinse Bogie See 24590-HLW-SOC-S I 5T-00009 Rev OD
Fig. 10 Seismic Response at -31 ft and -21 ft Elevation, East-

(24590-HLW-MQ-HDH-- West (attached)
TRLY-00003, and Fig. I11 Seismic Response at -31 ft and -21 ft Elevation, North-
associated equipment) South (attached)

Fig. 12 Seismic Response at -31 ft and -21 ft Elevation, Vertical
(attached)

Canister Rinse Bogie See 245 90-HLW-SOC-S 1 5T-00039 Rev D
Seismic Rails Sheet No. B-9, Fig. B-7 Seismic Response, East-West (attached)

Sheet No. B- 1, Fig. B-8 Seismic Response, North-South
(24590-HLW-MH-HDH- (attached)
RAIL-00004, and Sheet No. B-il1, Fig. B-9 Seismic Response, Vertical (attached)
associated equipment) _________________________

5.6.4.4 For SSCs designated as SC-Ill, 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

lix rail elevation

5.6.4.5 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 1.0.

5.6.4.6 The 200 East Area of the Hanford Site is located in Seismic Zone 2B.

5.7 Electrical Requirements

5.7.1 The requirements in 24590-WTP-3P-EKPO-TOOO 1, Engineering Specifi cation 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-3P-EKPO-TOOO I, the Seller shall report all conflicts to the Buyer. At such time,
all conflicts shall be resolved.

5.7.2 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 OSHLA, may be accepted only after
receipt of prior written approval from the Buyer.

Page 28
24590-GO4B-F000 19 Rev 4 (2/12/2008) Ref. 24590-WTP-3DP-GO4B-00049



24590-HLW-3PS-MQRO-T0002, Rev 4
HIW System HDH Canister Rtinse Bogie

Issued for Purchase

5.7.3 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
shall recommend connector types at the Buyer's interface for connection to the Buyer-
provided cabling.

5.7.4 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 1E Equipment used in
Nuclear Power Generating Stations, Annex D for acceptable insulation for radiation
environments. Generally Tetrafluoroethylene (TEE) and Polytetrafluoroethylene (PTFE)
should be avoided in radiation areas.

5.7.5 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 and/or color coding shall be provided for the
electrical connectors to prevent incorrect engagement.

5.7.6 The Seller shall specify within the proposal the full load amp and voltage rating for the bogie
and associated electrically powered equipment.

5.7.7 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.

5.7.8 Induction motors shall meet the requirements of 24590-WTP-3PS-MUMI-T0002, Engineering
Specifi cation 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 from the specifications, the motors
shall comply with the equivalent International Electrotechnical Conmmission standard (JEC).
The Seller shall provide certification that the manufacturer satisfactorily performed standard
and routine tests on electric motors.

5.7.9 Flux Vector or Servo Drives shall meet the requirements of 24590-WTP-3P-JD2-TOOO1,
Engineering Specification for Intelligent Drives for Packaged Equipment.

5.7.10 All electrical equipment and electrical cables shall be suitable for the environent in which
they will operate.

5.7.11 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.

5.7.12 All conductors shall be numbered on both ends for ease of identification.

5.7.13 Cable design and construction shall take account of Electromagnetic Interface (EMI) and
Radio Frequency Interface (RET).

5.7.14 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
rings/brush 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.
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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, 24590-WTP-3P-JQ7-TOO~l Rev 1, and Engineering Specification
for Electrical Requirements for Packaged Equipment, 24590-WvTP-3PS-EKPO-TOOOl Rev 2.
Tags subject to high radiation environments, stainless steel is prefer-red.

5.8 Instrumentation and Control Requirements

5.8.1 General

5.8.1.1 The requirements in project specification 24590-WTP-3PS-JQ7-TOOO1, 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 24590-WTP-3P-JQ7-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 funtction 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 G32 1 -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-3P-JQ7-TOOO1 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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5.8.1.6 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-W-T-3PS-JQ7-TOO I.

5.8.1.7 The bogie control systems shall utilize the Integrated Control Network (ICN) platform
described in 24590-WTP-3PS-JQ7-TOO I.

5.8.1.8 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.

5.8.1.9 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 245 90-WTP-3PS-JQO7-
TOQOI, Section 3.5, Contfrol Software.

5.8.1.10 The Buyer will develop the application software that controls the bogie, vessel, and
associated equipment identified in this specification. All Human Machine Interfaces
(H{MI), including facility control room HMI, Local Operator Interfaces (LOI), and Bogie
Maintenance Areas, will be interfaced to and controlled by the Buyer-developed Intergrated
Control Network (ICN). The Buyer's software shall be tested during the Seller's Factory
Acceptance Tests (FAT).

5.8.1.11 Motor drives and other 'intelligent' devices as applicable shall have Profibus DPO
capability where feasible.

5.8.1.12 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.

5.8.1.13 All instrumentation and instrument cables shall be suitable for the environment in which
they will operate.

5.8.1.14 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.

5.8.2 Interfaces Between Buyer and Seller

5.8.2.1 General

5.8.2.1.1 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 starters/drives and shall have
the equipment located near the Seller's equipment in a Seller provided control cabinet.

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
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provided equipment control cabinets that include Seller provided starters/drives, control
transformers, Profibus DPO interface(s), Fiber Optic cable interfaces, control wiring
interface, etc. The Buyer will be responsible for the Profibus DPO cable from the Buyer
Controller, the control signal wiring from the Remote I/0 (RO), 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 Bogie Positioning Control

5.8.3.1 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.

5.8.3.2 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 from 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.

5.8.3.3 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.

5.8.3.4 The recovery winch drive shall include a Profibus DP9 interface to enable operation from
thle Buyer's LOI.

5.8.4 Communication Network Interface

The Buyer has selected the Industrial'T platform from ABB, Inc. as the primary control system
for the WTP Facility. A Profibus DPO 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:

5.8.4.1 Profibus DP Communication Interface

5.8.4.1.1 The Seller shall provide a native Profibus DP9 slave interface for the control panel or
instrument and the associated drivers (GSD files) for communication with the Buyer's
control system. The interface should support communication speeds up to 12 Mbit/sec
over the Profibus DPO network.

Page 32
24590-GO4B-F00019 Rev 4 (2/12/2008) Ref. 24590-WTP-3DP-GO4B-00049



24590-HLW-3PS-MQRO-T0002, Rev 4
HLW System HDH Canister Rinse Bogie

5.8.4.2 Fiber Optic Connections 
sudfrPche

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 OZI) 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-Ri 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 DPO 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 Materials
6.1 For general material requirements refer to Section 4 of 245 90-WTP-3P-MOOO-T0002, General

Specification 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 of 24590-W TP-3P5S-M000-T0002 do not
apply.

6.2 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.

6.3 For specific material requirements refer to Section 5 of this specification.

6.4 Welded stainless steel mechanical tubing, conforming to ASTM A554, is acceptable for use, in
the manufacture of structural members and support brackets.
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6.5 All material supplied to ASTM standards, pertaining to QL or ITS fqupmrt Purchasei

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.

6.6 All material supplied to ASTM standards, pertaining to CM, Non-ITS equipment, shall be in
accordance with any year of the standard.

7 Fabrication

7.1 For general fabrication requirements refer to Section 5 of 245 90-WTP-3PS-MOOO-T0002,
General Specification 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-WVT-3P-SSOO-TOOO1, Specification for Welding of Carbon Structural
Steel, excluding section 8.18, and in accordance with 24590-WVTP-3PS-SSOO-T0002,
Specification 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 VIII, 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 hop estsIssued for Purchase

8.2.1 General

8.2.1.1 The Seller shall performn, 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 bogie, 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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" Smooth and free running of the drive shaft, gearbox, and wheels, through the ful
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.

8.2.3 Canister Rinse Vessel

8.2.3.1 The Seller shall ensure that, as a minimum, the following requirements are demonstrated
and verified in accordance with the requirements identified in Section 5.2.2 of this
specification:

* 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.

* ispection and testing of the vessel, pump and associated piping as required by the
applicable requirements identified in ASME B&PV Section VIII Division 1, ANSI
B73.2M, and ASME B31.3.

* 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-W;TP-3PS-JVI 5-T0001, Engineering Specifi cation for Actuators
for On/Off Valves, and 24590-W;TP-3P-PV0O-T000l, Engineering Specification 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 from the bogie.
* Mounting of vessel on the bogie and reconnection of the vessel services.
* Removal and installation of the canister guides and spray rings.

8.2.4 Canister Rinse Bogie Rails

8.2.4.1 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.

*Assemble rail sections and verify rail alignment to drawing tolerances and CMAA 70.
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8.2.5 Canister Rinse Bogie Service Tracks

8.2.5.1 The Seller shall ensure that, as a minimumi, the following requirements are demonstrated
and verified in accordance with the requirements identified in Section 5.2.5 of this
specification:

* 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 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 bogie.

* 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.

0 Repositioning of the recovery block at the end of the rail using the bogie to push the
recovery block into position.

0 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.

8.4 Cyclic Tests

8.4.1 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 fuill
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0 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.

8.4.2 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.

8.4.3 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.

8.5 Weld Inspections

8.5.1 Weld inspections and Non-Destructive Examinations (NDE) shall be performed in accordance
with project specification 24590-WTP-3P-SSO-TOOOl, excluding section 8.18, and in
accordance with 24590-WTP-3PS-SS00-T0002, and welding standards AWS D 1. 1 and AWS
Dl .6, unless specified otherwise.

8.5.2 All welds shall be visually inspected.

8.5.3 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.

8.5.4 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.

8.5.5 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 31.3.

9 Preparation for Shipment

9.1 General

9.1.1 Packaging, shipping, handling, and storage shall be performed in accordance with Project
Specification 24590-WTP-3P-GOOO-T0003, Engineering Specifi cation for Packaging,
Handling and Storage Requirements, and Section 7 of the Purchase Order.

9.2 Cleaning and Coating

9.2.1 Surfaces shall be cleaned and coated in accordance with 24590-WTP-3PS-AFPS-TOOOI,
Engineering Specification for Shop Applied Special Protective Coatings for Steel Items and
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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-WT-P-3PS-AFPS-TOO~l.

9.2.2 Thec final paint color for all equipment as applicable shall be in accordance with Appendix E
of 24590-WTP-3PS-AFPS-TOOOI.

9.2.3 All Manufacturers Standard Coating (Mfg. Std) must be identified on Appendix H of 24590-
WTP-3PS-AFPS-TOOO1I, and be submitted to the Buyer, along with technical data sheets and
Material Safety Data Sheets (MSDS).

9.2.4 Stainless Steel shall not be coated.

9.3 Tagging

9.3.1 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 Specfi zcation for Instrument~ation for Package
Systems, 24590-WTP-3PS-JQO7-TOOOI, Rev 1, Section 8.

(Example)

-5.0

3/16 Chr= 0 Mid tColur'ibI Engineering 0
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10 Quality Assurance 
IudfrPrhs

10.1 QA requirements specific to item(s) or service

10.1.1 The Seller's Quality Assurance Program (QAP) requirements are specified in 24590-WVTP-
3PS-GOOO-TOOO 1, General Specification for Supplier Quality Assurance Program
Requirements, and in the Supplier Quality Assurance Program Requirements Data Sheet(s)
included in the procurement documents.

10.1.2 The Seller's QAP Manual shall be submitted to Buyer for review in accordance with 24590-
WTP-3P-G00O-TOOO 1.

10.1.3 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-3P-GOOO-TOOO1, and the Supplier Quality Assurance Program
Requirements Data Sheet, 24590-W;TP-3PD-MQTS-00002.

10.1.4 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-3P-GOOO-TOOO1I, and the Supplier
Quality Assurance Program Requirements Data Sheet, 24590-WTP-3PD-MQTS-00004.

10.1.5 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.

10.1.6 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.

10.2 Program QA Elements

10.2.1 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

11.1.1 Documentation shall be submitted to the Buyer in accordance with this specification, and as
summarized on the G321-E and G321-V forms in section 3 of the Purchase Order. The G321-
V form lists all the documents required for quality verification and the G321 -E form lists those
engineering documents required.

11.1.2 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 Index/Schedule" (Form

1 SEX). This form tracks the scheduled and actual delivery of each submittal.
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11.2 Quality Assurance Manual 
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11.2.1 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

11.3.1 The Seller shall develop a matrix that tabulates the design requirements of this specification
and the applicable requirements in the referenced project specifications, identifying 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.

11.3.2 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.

11.3.3 The matrix shall be included as a final document in the 90% design review package.

11.4 Safety Equipment List

11.4.1 The Safety Equipment List shall identify which components of the supplied equipment are to
be provided as Imnportant to Safety (ITS) or Commercial Quality (CM).

11.4.2 The Safety Equipment List shall be based on the requirements identified in Sections 1.5.3 and
10. 1 of this specification.

11.4.3 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

11.5.1 The Seller shall develop a Software Requirements Document that describes the protocols and
requirements for programming the bogie control system. The document shall be submnitted
with the 50% and 90% design review package as a preliminary document and as a final
document following shop tests.

11.6 Drawings

11.6.1 General

11.6.1.1 The Seller shall prepare and submit drawings per Section 3 of the MR, Drawings and Data
Requirements.
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11.6.1.2 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.

11.6.1.3 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.

11.6.1.4 SELLER drawings shall show critical interface dimensions and their tolerances as specified
by BUYER on DPDs or MDSs. This informnation shall be identified by using an asterisk or
another method and note shall be included that explains how to distinguish these
dimensions.

11.6.1.5 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

0 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

11.6.1.6 Sufficient information shall be included on these drawings to permit manufacture of any
replacement parts in the event that the original Seller is not abl6 to supply parts at the time
future 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.

11.6.1.7 Where required, the Seller shall prepare MDSs on data sheets furnished by the Buyer.

11.6.2 Arrangement Drawings:

11.6.2.1 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,
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
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components, junction boxes, and interfaces with existing systems/structures. These
drawings shall identify utilities required to be supplied by the facility.

11.6.3.2 General assembly drawings shall identify sub-assemblies and drawings.

11.6.3.3 Bill of Materials shall contain the minimum following information:

* an item number for each individual part or material,

* quantity of an item or part,

* description of an item or part,

* reference code (ASTM, ANSI) of an item or part,

* material callout or SELLER part number.

11.6.3.4 Component identification numbers shall be included on drawings where appropriate.

11.6.4 Shop Fabrication/Detail Drawings:

11.6.4.1 Shop Fabrication/Detail 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.

11.6.4.2 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.

11.6.5.2 The installation drawings shall clearly indicate lifting and rigging points and safe lifting
load at each for initial installation and any other lifting evolutions.

11.6.6 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.

11.7 Calculations

11.7.1 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).
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11.7.2 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.

11.7.3 Stress reports and additional calculations affecting ITS components (including calculations for
Non-ITS components that may affect ability of the ITS related component to perforn the
associated ITS function) shall be subject to the requirements of the applicable sections of
ASME NQA-1 -1 989.

11.7.4 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:

* 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.

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.

11.7.6 English system units of measure shall be used.

11.7.7 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.

11.7.8 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.

11.7.9 The Seller shall ensure that independent checking of critical calculations that bear on
long-term performance and reliability are performed.

11.7.10 References shall be provided for all physical properties and/or derived physical quantity data
and used as input to calculations or analysis.

11.7.11 References shall be provided for all formulas or references extracted from applicable codes
and standards.
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11.7.12 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.

11.7.13 All calculations shall include headers (on all pages) with the following information:

" Calculation number
* Project name
* Revision
* Author
* Date Subject
* Pagination

11.7.14 All calculations shall include the following sections:

" Objective
* Inputs
* Background
* Applicable codes and standards
* Methodology
* Assumnptions
* Calculations
* Results and discussions
" References
* Attachments

11.7.15 Attachmnents to calculations shall include the following infon-nation (on every page):

* Calculation number
" Revision
* 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.

11.8.1.2 The Seller shall provide to the Buyer, a minimumn 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.

11.8.2 20% Design Review

11.8.2.1 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
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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.

11.8.2.2 The Seller shall be responsible for producing and submitting meeting minutes, as a formal
document of record.

11.8.3 50% Design Review

11.8.3.1 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.

11.8.3.2 Upon buyer's approval, Seller may be authorized to procure (at Buyer's 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 [ 1] 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".

11.8.3.3 The Seller shall be responsible for producing and submitting meeting minutes, as a formal
document of record.

11.8.4 90% Design Review

11:8.4.1 At the conclusion of definitive design, a formal 90% design review will be conducted at the
Buyer's facility in accordance with WVTP 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.

11.8.4.2 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 working
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.
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11.8.4.5 The resolved/corrected 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

11.9.1 Deleted.

11.9.2 Deleted.

11.10 Material Test Reports

11.10.1 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

11.11.1 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.

* 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.

11.11.2 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 inspection/witness notification points in accordance with Section 5 of the
Purchase Order.

11.12.2 Prior to starting work, the plan shall be submitted to the Buyer for review.
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11.12.3 The plan shall include, but not be limited to, the following:IsudfrPche

* 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.

11.12.6 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

11.13.1 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

11.14 Design Changes Incorporated by Reference

24590-WTP-SDDR-PROC-05-0Ol 80 Material Equivalency

24590-WTP-SDDR-M-05-001 17 Material Equivalency of QL materials for the
__________________________Canister Rinse Bogie equipment.__

24590-WTP-SDDR-MH-07-0l 10 MR25 Canister Rinse Bogie Control Panel
HDH-PNL-0000 1 -Wire Insulation Colors

24590-WTP-SDDR-MH-07-00l 11 MR25 Canister Rinse Bogie Control Panel
HIDH-PNL-000l - Wire Splicing

24590-WTP-SDDR-MH-07-0l 14 MR25 Canister Rinse Bogie Control Panel
HIDH-PNL-0000lI - Nameplates

24590-WTP-SDDR-MH-07-00 117 MR25 Canister Rinse Bogie -Shimn Packs
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24590-WTP-SDDR-MH-07-OO1 18 MR25 Canister Rinse Bogie - Factory
Acceptance Cycle Testing & Recovery
Positional Accuracy
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Appendix A

Instrumentation and Control Interfaces
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Appendix A
Instrumentation and Control Interfaces
Figure 1 "Type B"1 Package

ByrsMCBuyer's Controller Buyses Remote Y/O
Buyrs CC(ABB) (RIO)

c=A

480 VAC Profibus DP
Power (Fiber Optic)

Supy.....I Signals

I a Cables will be provided by
Buyer and installed by Buyer.
Buyer will Influence terminal

-. Interface. Seller Shall provide
NOTE: Seller Shall ______ _______ ______ sufficient details within Selle

provide all equipment L gdocumentation to enable Buyer
contained In this to terinaite cable.
package unless

otherwise Identified ItlietMotor
Strtrs~r Je

EQUIPMENT CONTROL Seller s1hall provide
Buyer will locate CABINET(S) within the control

and nstal Selerpaniel, Fiber Optic
provided control converter(s), patch

paneliaunction panel and patch cable.
boxes

If the Seller's skid cannot contain PwrIsrmn

the Instrument Junction Box,.ucinJnto Cables will be provided by
Buyer will locate Ard Install Seller BXOXBuyer and Installed by Buyer.

provided Junction box (if Rqd) Seller Shall provide cabling
(This arrangement should be by requirements and termination

exception only and requires Buyer details within design
approval. If adopted, other _____documentation. Buyer will

requirements will need to be provide cable numbere.
considered) (Exception: Specialty cable or

specialty cable Installations, ILe.
"Drag Chains" and "festoon"

Sellr selfprovde nd ritShall be provided by Seller)

terminate all cble that can be JWo ..

shipedcomleelyprewird.(Required) If the Seller's Skid cannot
* contain an Instrument, Buyer will

*ate and Install Seller provided
Instuentatkon.[] (This arrangement should be by

NOTE: The Seller shall Encder exception only and requires
provide all equipment I Buyer approval. If adopted,

necessary to ensure the [j --- other requirements will need to
intelligent devices Interface be considered)
to the Profibus DP network.SELRKI

TYPE B SELLER PACKAGE

TYPE B - OPTION 1
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Appendix B

Seismic Response Spectra
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Appendix C

AILARA Design Review (ADRs)

24590-lL W-ADR-M-02-005 HLW Canister Rinse Bogie Services Design Evaluation, Rev. 1

24590-HLW-ADR-M-02-006 HLW Bogie Recovery Systems, Rev 1

24590-HLW-ADR-M-02-007 Rinse Bogie Energy Chain, Rev I

245 90-lL W-ADR-M-02-O 13 Power and Control Supplies for the Canister Rinse Bogie (System HDH),

Drum Transfer Bogie (RWH) and Cask Transfer Bogie (RWH), Rev. 1

24590-HLW-ADR-M-02-048 ALARA Review of HLW System Bogies, Rev. 1

24590-HILW-ADR-M-02-050 ALARA Design Review for HLW System HDJJ & RWII Bogie Rails,
Rev. 0
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Appendix H

Human Factor Codes and Standards
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1/20 12 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1. 2 Drawings and Documents
3 Operating Unit Group 10 - Appendix 10. 8
4 High Level Waste Building
5 Engineering Calculations
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11I located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13
14

Drawing/Document Description
2459-HL-PE-M-0-00, Rv 3 Flooding Volume Calculation for the HLW
2459-HL-PE-M-0-00, Rv ~ Facility

RESERVED RESERVED
15
16
17 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,". 18 or "-TPOO 1I") should be used in conjunction with any document change notices issued
19 against them.
20
21 We are currently transitioning from permit documents (which do include a "P" in the last
22 set of numbers) to source documents. At the end of the transition period, permit
23 submittals will contain source documents and will be incorporated into the permit as
24 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
25

Part 111, Operating Unit Group 10- 10. 8-1
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1
W 2 Drawings and Documents

3 Operating Unit Group 10 -Appendix 10.9
4 High Level Waste Building
5 Material Selection and Corrosion Evaluation Documentation
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11I located at 3 100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13
14 See Appendix 7.9 for material selection documentation common to the Pretreatment,
15 LAW, HLW, and Laboratory buildings.
16
17

Drawing/Document Description

24590-HLW-N1D-HDH-P0003, Rev 1 Material Selection Data Sheet for HDH-VSL-
00002/4.24590-HLW-NlD-HDH-P0005, Rev 1 Material Selection Data Sheet for HDH-VSL-
00003

24590-HLW-N1D-HDH-P0007, Rev I Material Selection Data Sheet for HDH-VSL-
00001

24590-HLW-N1D-HMP-POOO1, Rev 0 Material Selection Data Sheet for HLW HMP-
MLTR-0000lI & 2

24590-HLW-ND-HOP-POOO1, Rev 0 Material Selection Data Sheet for HOP-HEME-
00001 A/ 1B/2A/2B

24590-HLW-NlID-HOP-P0002, Rev 0 Selection Data Sheet for HOP-WESP-00001/2

2459-HL-NIDHOP0000, Rv I Corrosion Evaluation for HOP-ADBR-
24590-HLW-ND-HOP-00000 Re 1 O A/B & 2A/13

2459-HL-NIDHOPPOO0, Rv I Material Selection Data Sheet for HOP-SCO-
2459-HL-NlDHOPP000, Rv 1 00001/4

2459-HL-NIDHOPPOO0, Rv I Material Selection Data Sheet for HOP-SCR-
2459-ilLW-N1-HO-P005, Rv 1 0000 1/2

2459-HLWN I -HO-POO6, Rv I Material Selection Data Sheet for HOP-ABS-
2459-HL-NlDHOPP000, Rv 1 00002/3

24590-HLW-NlID-HOP-P0007, Rev 0 Material Data Sheet for HOP-HX-00002/4

Part 111, Operating Unit Group 10- 10.9-1
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24590-HLW-N ID-HOP-P0009, Rev 2 Material Selection Data Sheet for HOP-VSL-
00903/4

24590-HLW-N1ID-HOP-POOI10, Rev 0 Material Selection Data Sheet for HOP-SCB-
0000 1/2

24590-HLW-N ID-HSH-POOO I, Rev 0 Material Selection Data Sheet for HSH-TK-
00001/2

24590-HLW-N1ID-RLD-POOO1I, Rev 0 Material Selection Data Sheet for RLD-VSL-
00007

24590-HLW-N ID-RLD-P0002, Rev 0 Material Selection Data Sheet for RLD-
BRKPT-00007/9

24590-HLW-N1D-RLD-P0006, Rev 0 Material Selection Data Sheet for RLD-VSL-
00008

24590-HLW-N1D-RLD-P0009, Rev 0 Material Selection Data Sheet for RLD-
BRKPT-00004

245 90-HLW-N1ID-RLD-P00 13, Rev 0 Material Selection Data Sheet for RLD-VSL-
010002

RESERVED IRESERVED
1
2
3 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,"
4 or "-TPOOl V) should be used in conjunction with any document change notices issued
5 against them.
6
7 We are currently transitioning from permit documents (which do include a "P" in the last
8 set of numbers) to source documents. At the end of the transition period, permit
9 submittals will contain source documents and will be incorporated into the permit as

10 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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CORROSION EVALUATION

HOP-ADBR-00001A/B & 2AJB (HLW) R1 III1710 I~II
Activated Carbon Adsorber R 371

Location: Room H-A123, outcell ISSM EBy

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on attached Process Corrosion Data Sheet

Operating Modes Considered:
* Equipment is maintainable.
* The moisture during operation is 15% by volume.

" Design to include a cool down mode thai will prevent condensation of acid gasses
" A preheater will be used to prevent condensation from forming in the activated carbon media during start-up or after replacement

Materials Considered:

Material Acceptable Unacceptable
(UNS No.) Material material

Typ 304L (S30403) x
Type 316L (S31603)
6% Mo N08367/1408926) X
Hastelloy C-220 0N602 X

Recommended Material: Type 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.010 inch (includes 0.00 inch erosion allowance)

Process & Operations Limitations:
* None

Concurrence NA
Operations

- Incorporate revised PCDS
Incorporate revised design temnp

Tit Add "AEA7"Ot

62/4 Fonrnat and editorial changes i dler RBDavis _ ____ SWVaiI
0_ 62/4initial Issue 'LAdler JRDivine I APR A~nu

REV DATE REASON FOR REVISION PREPARER CHIECKER MET APPROVER
Sheet: I of7
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CORROSION EVALUATION

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 solc and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. Information contained herein on
radiomiclides is provided for process description purposes only. This bound document contains a total of 7 shorts.

HOP-ADBR-OOOOlAIB & 2A/B: Sheet: 2 of 7
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CORROSION EVALUATION

Corrosion Considerations:

The sulfur-impregnated activated carbon column removes volatile mercury compounds from the offgas at a
mildly elevated temperature, 197 to 239 *F. During normal operation air atomized demineralized water is
injected into the inlet piping to cool the offgas to operating temperature. Temperatures are not high enough to
have concern for oxidation.

a General Corrosion
The anticipated dry-air conditions are not conductive to general corrosion and none is expected.

Conclusion
Either Type 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 safety, Type 3 16L is recommended.

Conclusion
At the stated operating conditions, pitting corrosion is not a significant concern. Type 31 6L is recommended.

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 if moisture 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.

I 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 Microblologicaily 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 arc not expected.

Conclusion
At the expected operating conditions, corrosion fatigue is not a concern.

HQP-ADBR-OOOO IA/B & 2A/B: Sheet: 3 of 7



24590-H[LW-NID-HOP-00003
Rev. 1

CORROSION EVALUATION

i Vapor Phase Corrosion
Components essential consist entirely of vapor space so general corrosion comnments. 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 unlubicated moving surfaces present.

Conclusion:
Galling is not a concern.

I FrettingtWear
No metal/metal contacting surfaces are expected.

Conclusion:
Fretting is not a concern.

ru Galvanic Corrosion
No significantly dissimilar metals are present, and it is assumed that condensation is controlled by design.

Conclusion:
Galvanic corrosion is not a concern because no fluids are present.

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 of nitric acid to the offgas lines is not a plausible scenario.

Conclusion
Not applicable
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References:
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24590-HLW-NID-HOP-00003
Rev. I

CORROSION EVALUATION
24590-WTP-RPT-PR-04-O0o1, Rev. OCD
WTP Process Corrosion Data

PROCESS CORROSION DATA SHEET

Component(s) (NameID #) Acdvated carbont adsorber (HOP-ADBR-000OIAJB, HOP-ADBR-00002AIB)

Facility L

In Black Cell? NO

Chemicals Unit Contract Maximum2  Non-Routine Notes
Lah No leach ed N Leach 101a

Aluminum gfm3  5.16E-15 9.07E-15

WECI iiM' Vo4s 1.7E.0 ____ Note 4

H F gore 1.18-03 11.E-03 N____M 4

Iran 96 321E414 2.20EM1 ____

N O 8k' .28-0 &.52E-01 ____

NO, 91M'l 1.71E-01 1.84-01 ____

Phosphate 8.' 9E-16 22DE-15 _________

so, OWn 1jE.03 IA-03 Note 4
Mercury 3.38 3-02- 3.3E02 Note 4
Carbonate gi' 6.41E-16 8.3486_____ __________

Particulate 0 _1_______W__

Pb gimp 1.19E-16 8.27E-18_____ __________

HNO, OW' 5.08.02 5.0E-03 Asu~

HNO, goit' 9.1 803 9AE-03 Iumpm

Humidity % 41% 41% ____________________

Torpature 'P__________ ____ NOWe 3

List of Organic Species:

References

anc Dii omns 24151OW1IP-114C-VIIT-DODDS, Rev A
tonyASSoCiat Srsew M0122, H0P33

ffNorms[ Streas 0C ovrofai taw U~A

PFD 246580-WA-WV1TT-03004; 2459".W-M5-Vlf-20004
aolrdcutl Repot WA

Notes:
1.Delted

2. DOWa Iteeoe *ws a mass balance m" weh~Ch ha consstjents in the plait tesed which w kipotat to corrosion, a4usld to contract MaXV~um values.

7 he flirmai operaft taprabjas Is 197 'F a t fit Kand 197 PT the a"ie (page A4, 245904.W-M4044OP-0W0l1, Ray 1)
Th. etasximi opwevle emperalures N230 T at the Wet, wid 239 TF at the *AM (pug A-10, 24890-HLW-lJ4C4iOP-00 1. Rev 1)

4. Source: 2459044LW-M4C4i0P-0811, Rev 1, pas A-101houqhvA-13

Assumptions
1.BSdai enmpicatdat ratmtkgparAttachment28of 2459NLW-M4ENOP-00005.pages3 vd 4.
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24590-HiLW-NID-HOP-00003
Rev. 1

CORROSION EVALUATION
24590-WTP-RPT-PR-04-OO1, Rev. OCD

WTP Process Corrosion Data

5.3.2 ALtivated Carbon Adsorber (HOP-ADBR-OOO1AIB, HOP-ADBR-OQO2AIB)

Routine Operations

The activated carbon (AC) adsorber removes volatile mercury 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 each vessel to load the AC
through isolation valves from rmultiple lines using a manual gravity feed chute supplied from a feed
hopper located above the vessel(s). Spent AC is removed from a bed by gravity draining through rmultiple
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. A manual water deluge (by manual hose
connection) of the vessel containing carbon filtration material is activated by operators based on vessel
temperature and CO indications. CO monitors before and after the pressure vessel containing carbon
filtration material, actuate an interlock to close the isolation valves and open the offgas bypass valve on
high CO differetial. The vessel inlet isolation valve provides a seal intended to be adequate to starve the
fire of oxygen and limits the amount of offgas that can enter the pressure vessel. The system is activated
based on differential inlet to exit CO concentration. The offgas inlet isolation valve is automaticaly
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.

Non-Routine Operations that Could Affect Corrosion or Erosion

None identified.
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1

W 2 Drawings and Documents
3 Operating Unit Group 10 - Appendix 10. 10
4 High Level Waste Building
5 Critical Systems Equipment/Instrument List
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11I located at 3 100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13
14

Drawing/Documents Description

Rev 0 1 -17-2007 Room and Equipment List for EL.-21

Rev 0 1 -17-2007 Room and Equipment List for EL. 0

Rev 0 1 -17-2007 Room and Equipment List for EL. 37

Rev 0 1 -17-2007 Room and Equipment List for EL. 58

RESERVED RESERVED
15
16
17 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,"
18 or "-TPOO I") should be used in conjunction with any document change notices issued
19 against them.
20
21 We are currently transitioning from permit documents (which do include a "P' in the last
22 set of numbers) to source documents. At the end of the transition period, permit
23 submittals will contain source documents and will be incorporated into the permit as
24 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1

W 2 Drawings and Documents
3 Operating Unit Group 10 - Appendix 10. 11
4 High Level Waste Building
5 IQRPE Reports
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
I1I located at 3 100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13
14

Drawing/Document Description

CCN 5952, A-30232-00, Rv 0 IQRPE Integrity Assessment Report for HSH-
CCN 5952, A-30232-00, Rv 0 TK-0000lI and HSH-TK-00002

CCN 6953, A-30237-00, Rv 0 IQRPE Integrity Assessment Report for HOP-
CCN 6953, A-30237-00, Rv 0 ABS-00002/3

CCN 088l~t-300092000IQRPE Structural Integrity Assessment Report
CCN 088 1,I-305092000for HLW Secondary Containment

24590-CM-HC4-HXYG-00138-01-00021, IQRPE Integrity Assessment Report for HOP
Rev GOB Miscellaneous Unit Sub-systems

IQRPE Integrity Assessment Report for HLW
24590-CM-HC4-HXYG-00138-0l-15, Rev Portion of Below Grade Transfer Lines,
GOB Secondary Containment, Ancillary Equipment,

and Corrosion Assessment, Rev. 1

24590-CM-HC4-HXYG-00138-01-17, Rev IQRPE Integrity Assessment Report for HOP-
OOA VSL-00903/4

24590-CM-HC4-HXYG-00138-02-08, Rev IQRPE Integrity Assessment Report for El. -21
001B HOP Ancillary Equipment

Part 111, Operating Unit Group 10-10.11-1
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Waste Treatment and Immobilization Plant

24590-CM-HC4-HXYG-00138-02-00010, LQRPE Integrity Assessment Reports PVV
Rev OOA System Ancillary Equipment

24590-CM-HC4-HXYG-001 38-02-00024, IQRPE Integrity Assessment Report for HDH-
Rev OOA VSL-0000 1/2/3/4

24590-CM-HC4-HXYG-00138-02-00025, IQRPE Integrity Assessment Report for El. 0 to
Rev GOB3 58 HOP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00026, LQRPE Integrity Assessment Report for El. 0
Rev OOA HOP Miscellaneous Unit Subsystems

24590-CM-HC4-HXYG-00138-02-00030, IQRPE Integrity Assessment Report for El. 0
Rev OOA HFP Ancillary Equipment

24590-CM-HC4-HXYG-001 38-02-00043, IQRPE Integrity Assessment Report for RLD-
Rev. OOA VSL-00002/7/8

24590-CM-HC4-HXYG-00138-02-00044, IQRPE Integrity Assessment Report for El. 21
Rev OOA RLD Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00048, IQRPE Integrity Assessment Report for PJV
Rev OOA Ancillary Equipment

24590-CM-HC4-HXYG-00 138-02-00049, IQRPE Integrity Assessment Report for PJV-
Rev OOA HEPA-00004A/4B/5A/5B and PJV-HTR-00002

24590-CM-HC4-HXYG-00138-02-00055 IQRPE Integrity Assessment Report for HDH
Rev. OOA Ancillary Equipment

IQRPE Integrity Assessment Report for Melter
ARE VA-IA-084, Rev. 0 Process HMP System Miscellaneous Treatment

Unit

IQRPE Integrity Assessment Report for Melter
ARE VA-IA-082, Rev. 1 Process HMP System Miscellaneous Treatment

Unit Subsystem Equipment Ancillary Equipment

RESERVED RESERVED

1
2
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* I Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
2 or "-TPOO I") should be used in conjunction with any document change notices issued
3 against them.
4
5 We are currently transitioning from permit documents (which do include a "P" in the last
6 set of numbers) to source documents. At the end of the transition period, permit
7 submittals will contain source documents and will be incorporated into the permnit as
8 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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Rliii RII 11629991
AFS-1 1-0240 MAY. 0312011

BYP0C AREVA
April 28, 2011

Ms. Trina Howard
Subcontract Administrator
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99354

Dear Ms. Howard:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 1 QRPE
STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR H-LW SECONDARY
CONTAINMENT (IA-3005092-OOO)

The integrity assessment of the HLW building secondary containment 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 secondary containment rooms 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) 371-1975, or via email at
tarlok.hundalkd-areva.com.

Sincerely,

Fred R. Renz
Contracts Administration
AREVA Federal Services LLC
Richland Office

Enclosure (1)

Ilm

cc: D. C. Pfluger, MS 5-1- w/enclosure (2)

AREVA Federal Services LLC
2101 Horn Rapkcs Road, RC- 19. Rlchiand, WA 99354. P.O. Box 840, R&;h~nd, WA 09352
Tel.: 509-375-8098 - Fax: 509-375-a495 - wwwerevv~oorn



IA-3005092-000

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR
HLW SECONDARY CONTAINMENT

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.



IA-3005092-000

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR
HLW SECONDARY CONTAINMENT

1I, Tarlok Singh 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 HLW
Secondary Containment, 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 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 fully satisfies the requirements of
the WAC.

The attached review is sixteen (16) pages numbered one (1) through sixteen (16).

Signature Date
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1/2012 WA7890008967, Part 111, Operating Unit Group 10

Waste Treatment and Immobilization Plant

I. 2 Drawings and Documents
3 Operating Unit Group 10 - Appendix 10. 13
4 High Level Waste Building
5 Instrument Control Logic and Narrative Descriptions
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11I located at 3 100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13
14

Drawing/Document Number Description

2459-HL-PE-J-0-00, Rv 2 System Logic Description for HOP and PVV
2459-HL-PE-J-0-00, Rv 2 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-OO0l, 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
24590-HLW-PER-J-04-Ooo4, Rev 1 System Logic Descriion for HMP System
RESERVED -RESERVED

15
16 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,"
17 or "-TPOO 1") should be used in conjunction with any document change notices issued
18 against them.
19
20 We are currently transitioning from permit documents (which do include a "P" in the last
21 set of numbers) to source documents. At the end of the transition period, permit
22 submittals will contain source documents and will be incorporated into the permit as
23 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part 111, Operating Unit Group 10-10.13-1
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

I Drawings and Documents
W2 Operating Unit Group 10 - Appendix 10. 18

3 High Level Waste Building
4 Operating Documents
5
6 The documents listed in the following table are incorporated by reference into this permit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3 100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
11I scheduled by calling (509) 372-7950.
12
13 See Appendix 7.18 for operating documents common to the Pretreatment, LAW, HLW,
14 and Laboratory buildings.
15
16

Drawing/Document Number Description

2459-HL-PERPR-3-00, Rv 0 Description of HLW Vitrification System
2459-HL-PERPR-3-00, Rv 0 Bypass Events

24590-HLW-PER-M-04-002, Rev 3 Leak Detection Capability in the HLW Facility
24590-HLW-PER-M-04-0001, Rev 0 HLW Facility Waste Removal Capability

17 RESERVED RESERVED

18
19 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,"
20 or "-TPOO1I") should be used in conjunction with any document change notices issued
21 against them.
22
23 We are currently transitioning from permit documents (which do include a "P" in the last
24 set of numbers) to source documents. At the end of the transition period, permit
25 submittals will contain source documents and will be incorporated into the permit as
26 described in Ecology Publication ft 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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Operating Unit Group 10 -Appendix 11. 0

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 permnit and chapter 70.105
RCW. In the event of any conflict between Permit Condition 111. 1 0.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 111. 10.A will prevail.
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. 2 Operating Unit Group 10 - Appendix 11. 0

3 Laboratory Building
4 Index
5

Appendix 11. 1 Process Flow Diagrams

Appendix 11.2 Piping and Instrumentation Diagrams

Appendix 11.3 System Description Documentation (Administrative Record)

Appendix 11.4 General Arrangement Drawings

Appedix 1.5 Civil, Structural, and Architectural Criteria and Typical Design
Appedix 1.5 Details

Appendix 11.6 Mechanical Drawings

Appendix 11.7 Specifications (RESERVED)

Appendix 11.8 Engineering Calculations

Appendix 11.9 Material Selection Documentation

Appendix 11.10 Laboratory Building Critical Systems Equipment/Instrument List

Appendix 11. 11 IQRPE Reports

Appendix 11.12 Installation Plans (RESERVED)

Appendix 11.13 Instrument Control Logic and Narrative Descriptions

Appendix 11.14 Description of Instrument Installation and Testing Procedures
_________(RESERVED)

Appendix 11. 15 Demonstration Test Plan (RESERVED)

Appendix 11 .16 Demonstration Test Report (RESERVED)

Appendix 11.17 Treatment Effectiveness Report (RESERVED)

Appendix 11.18 Operating Documents

6
7
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* Drawings and Documents
Operating Unit Group 10 - Appendix 11. 1

Laboratory Building
Process Flow Diagrams

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

DrawinglDocument Description

24590-LAB-M5-V 1 7T-P0029, Rev I Process Flow Diagram (RLD System)

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1V) should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://wxvw.ecy.wa.gov/biblio/0705006.html).

Part 111, Operating Unit Group 10- 11. 1-1I



1/20 12 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 11.2

Laboratory Building
Piping and Instrumentation Diagrams

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description

2459-LA-M6RLD0000001 Re. IPiping & Instrument Diagram - LAB
2459-LA-M6RLDOO00001 Re. 1Radioactive Liquid Waste Disposal System -

C5 Collection and Transfer RLD VSL-00165

24590-LAB-M6-RLD-00001002, Rev. 0 Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System
C5 Collection and Transfer RLD-PMP-
001 83A

24590-LAB-M6-RLD-00001003, Rev. 0 Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System
C5 Collection and Transfer RLD-PMP-
001 83B

24590-LAB-M6-RLD-0000 1004, Rev. 0 Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System
C5 Collection and Transfer Valve Pit

24590-LAB-M6-RLD-00002001, Rev. I Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System
C3 Collection & Transfer RLD-VSL-00 164

24590-LAB-M6-RLD-00002003, Rev. 0 Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System
C3 Collection & Transfer RLD-PMP-
00 182A/B

24590-LAB-M6-RLD-00006001, Rev. 0 Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System
C3 Rad Lab Collection
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24590-LAB-M6-RLD-00006002, Rev. 0 Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System

24590-LAB-M6-RLD-00006003, Rev. 0 Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System
C3 RAD LAB Collection

24590-LAB-M6-RLD-00007001, Rev. Piping & Instrument Diagram - LAB
0 Radioactive Liquid Waste Disposal System

C3 Leak Detection Boxes

24590-LAB-M6-RLD-00007002, Rev. 0 Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System
C3 Collection Drain Header

24590-LAB-M6-RLD-00008001, Rev. 0 Piping & Instrument Diagram - LAB
Radioactive Liquid Waste Disposal System -

C5 Leak Detection Boxes
Piping & Instrument Diagram - LAB

24590-LAB-M6-RLD-00008002, Rev. 0 Radioactive Liquid Waste Disposal System
C5 Drain Collection Headers

IRESERVED IRESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO I") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).
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