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Drawings and Documents
Attachment 51 -Appendix 10.6

High Level Waste Building
Mechanical Drawings

The following drawings have been incorporated into Appendix 10.6 and can be viewed at
the Ecology Richland Office. New drawings are in bold lettering.

Drawing/Document Description

24590-HLW-MO-HDH-P0012001, Rev 1 Equipment Assembly Drawing for HDH
Canister Rinse Bogie

24590-HLW-MO-HDH-P0012002, Rev F Equipment Assembly Drawing for HDH
Canister Rinse Bogie

24590-HLW-MO-HSH-P0072, Rev 0 Equipment Assembly Drawing: HLW-
HSH-Design Proposal Drawing
Decontamination Tank

24590-HLW-MOD-HMP-POOOI, Rev 1 Mechanical Data Sheet: HLW Melter
1

24590-HLW-MOD-HMP-P0002, Rev 0 Mechanical Data Sheet: HLW Melter
2

24590-HLW-MAD-HOP-POO10, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00001A

24590-HLW-MAD-HOP-P0011, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00002A

24590-HLW-MAD-HOP-P0012, Rev 0 Mechanical Data Sheet: HOP-HEPA-
- 00001B

24590-HLW-MAD-HOP-P0013, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00002B -

24590-HL.W-MAD-HOP-P0014, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00007A

24590-HLW-MAD-HOP-P0015, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00008A

24590-HLW-MAD-HOP-POO16, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00007B

24590-HLW-MAD-HOP-POO17, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00008B

24590-HLW-MAD-IIOP-POO18, Rev 2 Centrifugal Blower Data Sheets for
HOP-FAN-00001A/B/C and HOP-FAN-
00009A/B/C

24590-HLW-MAD-HOP-P0019, Rev 0 Centrifugal Blower Data Sheets for



PermitNumber: WA7890008967
Modification to Revision 8
Expiration Date: September 27,2004
Page 2of 4

HOP-FAN-0000B

24590-HLW-MAD-HOP-P0020, Rev 0 Centrifugal Blower Data Sheets for
HOP-FAN-00001C

24590-HLW-MAD-HOP-P0035, Rev 0 Centrifugal Blower Data Sheets for
HOP-FAN-00009A

24590-HLW-MAD-HOP-P0036, Rev 0 Centrifugal Blower Data Sheets for
HOP-FAN-00009B

24590-HLWV-MAD-HOP-Poo37, Rev 0 Centrifugal Blower Data Sheets for
HOP-FAN-00009C

24590-HLW-MAD-HOP-P0038, Rev 0 Centrifugal Blower Data Sheet: HOP-
FAN-00008A/8B/8C/1OA/OB/1OC

24590-HLW-MAD-PJV-P0004, Rev 0 Mechanical Data Sheet for PJV-HEPA-
00004A

24590-HLW-MAD-PJV-P0005, Rev 0 Mechanical Data Sheet for PJV-HE;A-
00005A

24590-HLW-MAD-PJV-P0006, Rev 0 Mechanical Data Sheet for PJV-HEPA-
00004B ,

24590-HLW-MAD-PJV-P0007, Rev 0 Mechanical Data Sheet for PJV-HEPA-
00005B

24590-HLW-MED-HOP-P0012, Rev I Mechanical Data Sheet for HOP-HX-
00002

24590-HLW-MED-HOP-P0013, Rev 0 Mechanical Data Sheet for HOP-HTR-
00001B/2A/5A/5B

24590-HLW-MED-HOP-P0017, Rev 1 Mechanical Data Sheet for HOP-HX-
00004

24590-HLW-MED-PJV-Poo02, Rev 0 Mechanical Data Sheet for PJV-HTR-
00002

24590-HLWV-MKD-HOP-PO14, Rev I .Mechanical Data Sheet for HOP-ABS-
00002

24590-HLW-MKD-HOP-P0016, Rev 0 Mechanical Data Sheet for HOP-SCB-
00001/2

24590-HLW-MKD-HOP-POO17, Rev 0 Mechanical Data Sheet for HOP-ABS-
00003

24590-HLW-MKD-HOP-PO019, Rev 0 Mechanical Data Sheet for HOP-SCO-
00002

24590-HLW-MKD-HOP-P0020, Rev 0 Mechanical Data Sheet for HOP-SCO-
00003 .

24590-HLW-MK-HOP-POOO1001, Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet I of 4
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24590-HLW-MK-HOP-P0001002, Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 2 of 4

24590-HLW-MK-HOP-P0001003, Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 3 of 4 '

24590-HLW-MK-HOP-P0001004, Rev 0' Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 4 of 4

24590-HLW-MVD-HDH-P0003, Rev 2 Mechanical Data Sheet for HDH-VSL-
00003

24590-HLW-MVD-DH-P0006,-Rev- Meehanieal-Data-Sheet--for-HDI-VSL-

24590-HLW-MVD-HDII-P0006, Rev 2 Mechanical Data Sheet for HDH-VSL-
00002

24590-HLW-MVD-HDH-P0009, Rev 0 Mechanical Data Sheet for HDH-VSL-
00001

24590-HLW-MVD-HDH-PG1-2rRev-0 Meehanieel-Data-Sheet-fer-HD-VSL-
00004

24590-HLW-MVD-HDH-PO012, Rev 1 Mechanical Data Sheet for HDH-VSL-
00004

Mechanical Data Sheet for HOP-VSL-
24590-HLW-MVD-HOP-POOOI, Rev 2 00903

24590-HLW-MVD-HOP-P0007, Rev 0 Mechanical Data Sheet for HOP-HEME-
_______________________OOOO1AIlBI2AI2B

Mechanical Data Sheet for HOP-ADB-
24590-HLW-MVD-HOP-PO015, Rev 1 009041/24590-HLW-MVD-HOP-P0012, Rev 1 Mechanical Data Sheet for HOP-ADBR-
24590-HLW-MVD-HOP-P0015, Rev 0 00hanical Data Sheet for RPDB-

Mechanical Data Sheet for HOP-ADBR-.
24590-HLW-MVD-HOP-P0016, Rev. 0 00002AMB

24590-HLW-MVD-RLD-P007, Rev 0 Mechanical Data Sheet for RLD-VSL-
2459-1-IW-MV-RL-P005, Rv 000007

24590-HLW-MVD-RLD-P0007, Rev I Mechanical Data Sheet for RLD-VSL-
____ ___ ___ ____ ___ ___ ____ ___ ___ 00008

2459-HL-MVDRLDPOO0, Rv IMechanical Data Sheet for R.LD-VSL-
2459-HLWMVDRLLDP008, Rv 100002

24590-HLW-MV-HDH-P0003, Rev 1 Equipment Assembly Drawing for
IIDH-VSL-00003
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24590-HLW-MV-HDH-P0004, Rev I Equipment Assembly Drawing for
HDH-VSL-00002, Sheet 1 of 2

24590-HLW-MV-HDH-P0005, Rev 1 Equipment Assembly Drawing for
HDH-VSL-00002, Sheet 2 of 2

24590-HLW-MV-HDH-P0006, Rev 0 Equipment Assembly Drawing for
HDH-VSI;-00004, Sheet 1 of 2

24590-HLW-MV-HDH-P0007, Rev 0 Equipment Assembly Drawing for
HDH-VSL-00004, Sheet 2 of 2

24590-HLW-MV-HOP-POOO1, Rev 2 Equipment Assembly Drawing for
HOP-VSL-00903

24590-HLW-MV-HOP-P0002001, Rev 0 Equipment Assembly Drawing for HOP-
HEME-00001A/I B Sheet 1 of 3

24590-HLW-MV-HOP-P0002002, Rev 0 Equipment Assembly Drawing for HOP-
HEME-00001A/IB Sheet 2 of 3

24590-HLW-MV-HOP-Poo02003, Rev 0 Equipment Assembly Drawing for HOP-
HEME-0000IA/IB Sheet 3 of 3

24590-HLW-MV-HOP-P0003, Rev 2 Equipment Assembly Drawing for HOP-
VSL-00904

24590-HLW-MV-RLD-P0002, Rev. 0 Equipment Assembly Drawing for RLD-
VSL-00002

24590-HLW-MV-RLD-P0003, Rev. 0 Equipment Assembly Drawing for RLD-
VSL-00007

24590-HLW-MV-RLD-P0004, Rev. 0 Equipment Assembly Drawing for RLD-
VSL-00008

WTP-M-219151-1 Sheet 5, Rev 3 HILW Melter Assembly Drawings
WTP-M-219151-3 Sheet 8, Rev 3 HLW Melter Assembly Drawings
WTP-M-219151-3 Sheet 9, Rev 3 HLW Melter Assembly Drawings
WTP-M-219151-3 Sheet 10, Rev 3 HLW Melter Assembly Drawings
WTP-M-219151-3 Sheet 11, Rev 3 HLW Melter Assembly Drawings
RESERVED RESERVED
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2 ENTIRE SHEET REVISED PER ECN-WTP-116 & 117 02/02/04 REE SFB RAM RWM
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PLEASE NOTE THAT SOURCE, SPECIAL NUCLEAR AND BYPRODUCT MATERIALS, AS DEFINED IN THE
ATOMIC ENERGY ACT OF 1954 (AEA), ARE REGULATED AT THE U.S. DEPARTMENT OF ENERGY (DOE)

IFACILITIES EXCLUSIVELY BY DOE ACTING PURSUANT TO ITS AFA AUTHORITY, DOE ASSERTS, THAT
PURSUANT TO THE AEA, IT HAS SOLE AND EXCLUSIVE RESPONSIBILITY AND AUTHORITY TO

REGULATE SOURCE, SPECIAL NUCLEAR, AND BYPRODUCT MATERIAL AT DOE-OWNED NUCLEAR
FACILITIES. INFORMATION CONTAINED HEREIN ON RADIONUCLIDES IS PROVIDED FOR PROCESS
DESCRIPTION PURPOSES ONLY.
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0 ORIGINAL RELEASE 02/24/03 DAR WOR RAM CHP

1 ENTIRE SHEE REVISED PEfP ECN-WTP--101 10/10/03 REE SFB RAM .CHP
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FACILITIES EXCLUSIVELY BY DOE ACTING PURSUANT TO ITS AEA AUTHORITY. DOE ASSERTS, THAT
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FACILITIES EXCLUSIVELY BY DOE ACTING PURSUANT TO ITS AEA AUTHORITY. DOE ASSERTS, THAT
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1 ENTIRE SHEET REVISED PER ECN-WTP-101 10/10/03 REE SFB RAM CHP
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Drawings and Documents
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High Level Waste Building
Specifications

The following drawings have been incorporated into Appendix 10.7 and can be viewed at
the Ecology Richland Office. New drawings arc in bold lettering.
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Notice

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

1.1 Scope

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

B. This Specification has been written for Contract No. 24590-101-TSA-W-000-0010 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 frit addition for startup, glass discharge, and
seismic restraint.

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

E. See Ref 2.2D for melter design scope 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 function.
D. Transportation System -Melter components that aid in the transport and positioning of the melter

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

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

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

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

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

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

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

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

Page 1
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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 (ANSL/IEEE)

I. IEEE Std 141, Recommended Practicefor Electric Power Distribution for Industrial
Plants (1986)

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

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

Commercial Occupancies (1991)
D. American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME)

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

Components (2001)
3. ASME Section VIII, Division I, Rules for Construction of Pressure Vessels (2001)
4. ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities(1989)
5. ASME NQA-2a, Part 2.7, Quality Assurance Requirements of Computer Software for Nuclear

Facility Applications (1990)
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6. ASME Section I, Material Specifications (2001)
E. Code of Federal Regulations (CFR) - 29 CFR 1910, Subpart S, Occupational Safety and Health

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

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

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

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

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

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

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

Structures for Nuclear Facilities (1994)
K. American Institute of Steel Construction (AISC) -AISC 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-3PS-J000-TOOOl, Rev 1, Engineering Specificationfor Melter Systems

C&I Work Specification
C. Deleted
D. Statement of Work for Subcontract No. 24590-CM-SRA-HMO-00001, Modeling and Design of

Melters
E. Deleted
F. Deleted
G. Contractor Correspondence No. 025802, Contract No. DE-AC27-01RV14136- Letter Subcontract

Number 24590-101-SA-WOOO-0010, Comments to Duratek's 30 %Design Package Submittal
H. Document No. 24590-HLW-SOC-S 15T-00009, Rev OC, HL W Vitrification Building Seismic

Analysis-In-Structure Response Spectra (ISRS)
L Document No. 24590-WTP-3PS-SS90-T0001, Rev. 1, Engineering Specificationfor Seismic

Qualification of Seismic Category I/V Equipment and Tanks
J. Document No. 24590-WTW-DC-ST-04-00 1, Rev. 1, Seismic Analysis and Design Criteria
K. Drawing No. 245 90-HLW-DD-S I 3T-0007 1, Rev. 2, HL W Vitrification Building Structural Melter

Seismic Restraint Embed Sections and Details
L Calculations No. 24590-HLW-DDC-S 13T-00034, Rev. A, Melter Seismic Restraint Embeds
M. Document No. 24590-WTP-3PS-FBOI-T0001, Rev. 1, Engineering Specificationfor Structural

Design Loads for Seismic Category II! & IV Equipment and Tanks
N. Document No. 24590-WTP-SRD-ESH-01-001-02, Rev)1, Safety Requirements Document, Volume!!

3 Design Requirements /f?.

The body of this specification identifies the functional design requirements for melter design.
Appendices A and B, "Melter Services and Connections Interface Details" and "Melter Design Interface
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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. 24590-101-TSA-W-000-0010 and submitted as the
30 percent design package, and contractor comments to the 30 percent design package (Ref. 2.2G).
The package is referred to as the baseline design in this Specification. See also Ref 2.2D.

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

failed melter.
2. The melter shell shall provide bulk confinement of glass in the event 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 adjustment shall allow for:
a. Remote operation in the melter cave.
b. Support and adjustment of cooling panels and refractory during assembly, installation,

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

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

inbleeds. Inbleed openings shall be limited so that bulk flow of glass will be controlled should it
leak from the refractory.

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

heaters, and thermocouples.
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2. After melter startup, glass shall be direct joule-heated.
3. Thermocouples shall provide continuous temperature monitoring while the melter is in service.

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

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

optimize processing rates.
E. Glass Pour System

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

2. Metallic Membrane (dam): Dam between the glass pool and discharge chamber shall prevent
leakage of glass from the melt pool to the discharge chamber. Dam shall also limit leakage of air
directly into the melter plenum through refractory scams 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 Instrnentation: See Ref 2.2B for specific melter-related functional requirements
for controls and instrumentation.

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

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

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

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

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.
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3. Each bubbler assembly, in coordination with the contractor, shall be designed for individual
removal and replacement

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

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

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

3.2 Perfornance Requirements

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

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

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

SSCs.
B. Melter Throughput and Availability

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

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

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

3.3 Design Conditions

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

Ambient Air Temperature Minimum: - 23 *F, Maximum: 113 *F

Rate of Increase Maximum: 26 *F per 20 min

Rate of Decrease Maximum: 24 *F per hour

Relative Humidity Maximir: 100 %, Minimum5 %

B. Facility Data
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1. Building layouts and equipment general arrangements are predicated on the melter and melter
component dimensions shown in Appendix B. Subcontractor shall notify contractor of any
changes to dimensions and/or equipment maintenance envelope requirements.

2. Melter Ventilation:
a. Melter will be operated as part of a cascaded ventilation system.
b. Melter cave will be a primary confinement zone, held at a nominal I 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 requirement: impacting melter

design.
5. Melter Utility Services:

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

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

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

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

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

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

6. Deleted

3.4 Mechanical Requirements

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

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

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

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

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

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

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

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

and cold cap.
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2. CCTV will be used on an intermittent basis, as operation and maintenance requirements dictate.
It will be removed from the melter when not in use. Design CCTV to be removable and
replaceable with remote handling equipment.

3. Coordinate with contractor for design and incorporation 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
1. Design jack bolts to actively control refractory expansion without operator intervention. Remote

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

movement with visual indicators.
E. Melter Cooling Water System

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

2. Cooling panels shall be designed in accordance with Ref 2.1D3.
3. Cooling panel design shall be such that internal pressure and/or temperature induced distortions

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

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

1. See Appendix A for sizes 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. Design and configuration of the primary offgas film cooler 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. This operation may be
assisted with remote handling equipment in the melter cave.

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

1. All cooling water piping, feed piping and pour flanges shall be per Ref 2.1). Piping seismic
design shall be in accordance with Ref 2.D2, 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 and
approval.

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

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

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

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

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

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

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

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

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

3.5 Structural Requirements

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

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

and remain in place to preclude potential impacts to SC-1 items during and after a seismic event.
Thus the melter shell and restraints are SC-U, and shall be seismically qualified in accordance
with Ref. 2.21
a. The "appropriate in-structure response spectra" cited by Ref. 2.2. for dynamic analysis shall

envelope the 3 % damped ISRS at building lines 10 & C and II & 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-U loading shall not prevent the melter from being

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

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

shall maintain an appropriate factor of safety against yield when subjected to appropriately
combined SC-HIl 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-U, to lock melter in place, including pin,
restraint, and interface to building embeds.
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5. Subcontractor shall verify through analysis that the melter will remain capable of normal
operation after a lateral seismic acceleration at the base of the melter of 0.061g in any horizontal
direction.

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

7. The design of the electrodes and the melter dar 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. Rollers/Wheels:

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. Tenporary rigging equipment during transport.
b. Weight corresponding to maximum glass volume during operations.
c. Circulated cooling fluids during operations.
d. Encasement of all voids with grout during decommissioning.

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

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

Ref 2.21
b. For SC- systems and components, the seismic loading shall be determined in accordance

with the Ref 2.2.M using the following parameters:
L. Rp-3.0
ii. bx-3.0
iii. hr-68

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

by ref 2.2.M to the largest base shear value determined in the SC-H analysis
4. Pressure Gradients: The gas barrier walls shall be evaluated to withstand the operating pressure

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

a. Thermal induced loads to be experienced during startup, normal operations, and idlin&
b. Piping reaction loads during normal operation.
c. Impact wrench load. Maximum design load is 450 fl-lbs.

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

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

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

b. Notations
i. D = Dead Load
ii. L - Live Load
iii. E - Earthquake
iv. Fp = Inelastic Energy Absorption Factor
v. To - Thermal Loads during Operating Conditions
vi. Ro - Operating Pipe Reaction Load
vii. S - Allowable Stress per Allowable Stress Design Method

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

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

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

(a) .S = D + L +Ro + To+ E I Fp
iii. For elements in compression and shear, and for bolted connections

(b) IAS-D+L+Ro+To+E/Fp
d. SC-M load combinations

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

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

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

consistent with good structural engineering practice and the applicable Code, regardless of
the method of analysis.
i. SC-I1 allowable stresses are per Ref. 2.1J.1
ii. SC-HI allowable stresses are per Ref. 2.1.K

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

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

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

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

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

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

with section 7.2 of reference 2.2 1.
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b. SC-U seismic reactions at the interface of the melter base seismic pin and lug shall not exceed
the following limits, per Ref. 2.2.1. Loads may act in all directions concurrently.
i. 250 dp east-west
ii. 250 kip north-south
iii. 100 ldp vertical

c. SC-1 seismic reactions at each "tailhook" bracket shall not exceed 90 kips vertically, per Ref.
2.21. No other loads are permitted on the tailhooks.

E. Other
1. Buckling

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

in the Code
ii. The allowable stress 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 2.1J.1, section CQI.5), providing
that engineering judgments are documented and justified where used.

2. Structural welding shall be per Refs. 2.111 and 2.11.2
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. Ile following code references apply to this section: Refs 2.1CI through 2.ICS, 2.IE, 2.IFI,

2.1F2,2.1G1,2.1G2, and 2.111.
2. Subcontractor shall specify the following:

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

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

heaters, and startup heaters.
B. Electrode Power

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

2. Minimize 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
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1. Discharge beaters shall be matched to the extent practical with respect to resistance, operating
current, and voltage.

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

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

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

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

E. Cable
1. Refer to Ref 2.IFI 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.IC5.
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.F1, Standard

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

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

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

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

communication).
F. Deleted
G. Grounding

1. Metal sections 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
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4. Deleted.

3.7 Controls and Instrumentation Requirements

A. Controls Requirements: For melter design requirements, related to control logic, sequence of
operations, and control software and hardware, see Ref 2.2B. Controls system design is in
contractor's scope of work unless stated otherwise in Ref 2.28.

B. Instrumentation Requirements
1. For melter design requirements related to instrumentation see Ref 2.2B.
2. Appendix A contains instnmentation connection interface details related to specific melter SSCs.

3.8 Maintenance Requirements

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

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

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

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

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

Ref 2.2D:
a. Specify what critical SSCs need to be maintained and inspected, specify maintenance and

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

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

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

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

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

4.1 General

A. Subcontractor and sub-tier vendors shall perform all design work in accordance with a
contractor-approved quality assurance plan which meets the applicable requirements of Ref 2.1D4,
and in accordance with Ref. 2.D5.

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

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

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

5 - Documentation and Submittals

5.1 General

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

5.2 Submittals

A. See 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)
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Appendx A - Metter Services and Connections Interface Details 24590-HLW-3PS-AE00-TP001. Rev 0
High Level Waste Mefters

HN~uL~ OISIGNs
PRESSURE LWT FLUID

CONNEC VOLTS AT NOMINAL DE 4LAT PRESSUREI DEwtIMtT SERViCE "i=E
ITEM 11I LMSUE. SERVICE NO4MAL POINT OF TEM' FLOWNIAPS VOLTS TEPER. CRTICAL CATEGORY CONNEC.

IDENTFIER DESCRIPTION iMAE t I PC mOE TwPE FLOWIAMWS USE ATURE F (NOTE s (NOTE a) ATURE.P ERVCIC iNTE sqi T5lTY

AYE04 WT SU M WASH WA wO I OPM 2W 1,310 1 WPM 138 PROG we IC WA MAMCETOFMCOOEARULJP A ISt IU fPfl # IW

f E0 S NMI W 1TERMPTTP OW IR PM 2 PSGI I 9iPM IM5P. " we No WA STAUM

COLNWATEPL EST FEED

WATERSUPPLY.STANIOYOFFOAS
ogIN PfESPRAY.S ECICIAZ PER WA HTEMTIET mn i Pe 25P5* 95 IPM 135P G 75 NO KS PTAUS

SERVICE TYPE
Ar WELDNG ORAE ARGON

CW COOLMG WATER. DEM L!ERA fl 3FI.TERED TO-2 4MCRM NCOFPO50H 1HTORS. C.40 PP. RSULFATE -IM P9M IDS )40 PPM. TOTAL SUSPENOED SlS.t Prt TOTAL KARNESS 70 PPM
LA- PWIRAEWT AR PERANOllSA-873 Pt-I9is

W2 tSTWr.EWTAR wfINEXTTA PtATCIFORPARITCAE. WATER. AONDYDRCARSOM
COW DEW9LUED WATER

I COOLMG WATER SLPPLY TEMPERATURE STO8E GREATER THAN MELTER GALLERY AIR TEMPTOPfEVENTCC#CENSATOJ
6 ISTALLED DURHG MELTER STARTUP

II DIOIRGE CHAMBER AUX HEATERS NOT NORMALLY COG#ECTED. HEATER TO BE USED FOR POUR FLANGE GLASS BLOCAGE RECOVERY

14 AIRLFT DISCHARGES ARE OPERATED HTERMTTENTLY ONE AT A TWE. ARGON IS PURGED THROUGH THE AIR IFT AT 0.2 SCFH WEN GLASS IS NOT SEINGDC(ARGED
24 NA MNOTAPPLICAm.E
28 CODNO ASIR WUI BE EYJAUSTED INTO MELTER CAVE
21 BUBBLER AND STARTUP HEATERS FIT THE SAVE LID NOZZLES
30 FRIT ADOITON AND FEED NOZZLES FITT SAME D NOZZLES
34 LEVEL DETECTOR REFERENCE LEG AND MELTER PLENUM PRESSURE COM&INED MEASUREMENT FROM STtEY OFGFGAS PORT

3S MAY INCILUDE WATER FLUSH FOR FILM COOLER
3T TEMP MAY BE HIGHER I FI COOLER ND AIR NJECTION STOPS DURING PRESSURE TRP
AS SEALPOT OR ISAPREOUARED

50 ONCE PER 4 HOURS THE FEED LINES ARE FLUSHED. TIS OCCURS FOR EACH OF THE S ADS PNPSWEEfMIES.OR 1 B OPH PER MELTER. APPROX ONCE
PER MCNrH. FLUSH EACH FEED NOZZLE FOR APPROK30 MWN.

63 AIR FLOWS DUR1NG POURS ON.Y, APPROX. S 5MN EVERY 3 HA ARGON USED ASA CONTINUOUS PURGE, EVEN DURING POURS AE0UT I SC"U}

54 WATER USED TO COOL PLENUM AFTER LE FLOW FROM ONY I NOZZLE IS SUFFICIENT DURATION APPROX 30M.
9 UN.ESS OTHERWISE NOTED. THE OPERATING DESIGN LIMITS MUST BE ASED ON PROCESS VALUES DEFINED BY RPPWTP ENONEERNG.

WHERE PROCESS VALUES IFIE FROM TiE 031.1 PIPG/TUtNG SERVICE CLASS. THE SERVICE CLASS IS GOVERNING.

64 PROCESS VALUES ARE BASED ON PILOT MELTER DATA AND DESIGN DEVELOMENT. ACTUAL MELTER OPERATINOOESIGN CRITERIA MAY VARY DEPENDING ON FINAL SYSTEM DESIGN BY RPP-WTP
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Tag Component (2, 3) Interface Detail interface Criteria System! Area Comments
(2.3) Locators

agi0? bubbler component weight 290.311 lb. HSH
agi08 bubbler ritermediate in-facty storage criteria consumable template has storage posttions for 8 consumaibles HSH note 5

with I In di. bases
agio2 bubbler operating ie MTTF-2mos HSH
ag103 bubbler remote handling requirements 3 "n across flats for captive fasteners, 1-1/4 inch ACME thread, HSH

ItA retainer, standard Fiting bal for 5 ton and 17 ton crane hook
vewS9 cctv - for melter plenum component weight 250 b. max HSH

vewO7 cctv - for melter plenmm dimenslons - envelope 16.75' di. X 34.31* tel HSH

vew14 ccdv - for melter plenum intermediate in-facility storage cnteria consumable template has storage positons for 8 consumables HSH note 5
with I iIn dia. bases

vewVZ cctv - for melter plenum operating gf. MTTF - 12 mos HSH

vewO5 cet - for melter plenum remote handing requirements 2 inch Borss flats for captive fasteners. 1-114 inch ACME threed, HSH
nut retainer, standard Ifllng bat for 5 ton and 17 ton aine hook

en49 cooling panel adjvsfMent Interface/vonection adjusbnents to idicators not necessary HSH
expansion indicators

enc46 cooling penit qustity 21 total - 6 on east wal, 9 on north wall. a on west wall HSH
.expansion indketors

enc48 cooling panel viewing citeria need to view a 4' diameter wheel at a steep viewing angle. HSh jumper placement by project may affect
expansionindicators Approximatey 0-90 degrees view

encI7 datun point - facity coordiatn of meller daum n plant melter 1: N. 3806'-7 114"E. 10149'- "ElY. 2-11" melter2: 30 noteS.
reference coordinatesystein N. 3808-7 114*E 10047- "Elev.7- 11" 

encil datum point - facility desaiption of physical location located 7.75 inches to south of pour spouts center line on west rea 30
rerence center fne at elev. r-tI*

enc38 datum poilnt - facity dimensional tolerance for locating dalt to be determined by projed after completion of melter design HSH note 5
reference point in mener cave

enc2l datum point - melter description of physical location (x.yz point on top center of west ral, on centerline of seismic restraint 30
reference location from whid all melter dimensions ph. See encti and resO4

originate from)
enc41 datum point - meter fabitcatiorf assembly dimensional +1- 0.031 (0.01 56 for the hole on the end truck and 0.01SW for 30

reference tolerances the holes(s) In the restraint
por24 discharge camber Rd component weightl 1642 b. HSH

por23 discharge chamber Ed dimensions - envelope 33.125 x 40.0" plan, 19.125" high from bottom of refractory to top HSH
of cover, 34.25 high from bottom of refretory to top of ifting lugs

porOO discharge chamber ld operatig life MTTF - 30 mos HSH
porG5 discharge chamber Id remote handing requirements 5 inch across fiats for captive fasteners, 1-1/4 inch ACME thread, HSH

nut retainer, standard ifting bel for 5 ton and 17 ton crane hook;
asgnmert device wil protect heater elements from damage duing
Instalation (see maintenance tools)
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Tag Component (2, 3) Interface Detail Interfce Criteria System Area Comments
(2,3) Locators

enc26 drain - for anus drain confgtrntion elbow directed downward with "fiapper valve* on end, drains onto HMP
p s pac$ polr cave cover

enc36 drain - for arnlus leak detection contiguation for drain Shel leak detector level probe wigi be located with its tip roughly in HMP
spaces ebow of drain. If leak develops, water wll budk up to abotA 5" we,

then any additional water oill drip oW of flapper valve.
enc5l drain - for annulus physical location lower northwest corner of melter HMP

Ivacos
enc52 drain - for annius operating hife MTTF - tIe of melher HSH

spaces - leak detectilon
equipirrent

e"w32 faclty rails configration rectangular, 2.5' wide, fat, lop of rmi elevation 2-11I", eastwest HMH
fel rstops II -Y471I -/4Wnorth of buKldinggrk K

env33 fality rils load knds - horizontal Design anchorage of rail for 10% of vertical load on wheel HMH conforms to wheel vendor design
racommnendelons and Crane
Manufactraers Association of Americs
(CMAA)

env6? faclity ril load limit - vertical Assume 2 times wheel ratng in env52 for occasional overload HMH

env36 facility rails matedal/finishWcatingtheat treating 17.4PH staliless. condition H900, yield streas - 183ksl, RMS 63 HMH
to 125, no costig.

nv39 faclifty rails max&mum ral gap 8 inches HMH Subcontractor omfortable acossing any rai
gap sinner than 20.5 inches (wheel
spadig), less 2 indies (load distibuflon
per CMAA 70,3.3.2.3). less any rat tapers
used. A 7.5 inch ra gap between Un HL"
meler overpack and the HLW vitrification
facflty refs wl be acceptable.

env40 fadlity rails sizelconfiguraton 2.5" wide, must be fiat no more than a 1132" chamfer (or radius) HMH
on edges, at least I" tal for raange dearance. Top of ral
elevation 2"-1 T' rafis stop 11-3/4' north of bulding grid K,

enw41 facility rails tolerances - horizontal lateral/parallel honrzontal lateral deviation +/- 0.04" over a 6 foot ral span, HMH
paralelism of rals in horiontal plane +/- 0.04" for each 16 foot
Span (nonculatve)

env34 facilty rails vertical/levelness tolerance 0.06r HS*/HMH Requirement driven by fackty rad flatness
tolerne

fedl4 feed nozzle componentweight 108lb. . HSH

fedit feed nozzie dimensions. envelope 13" die. flange X 23-88" long HSH

fed2l feed nozzle internedlate in-facblty stoge lctedl consuwmable template has storage postuons for 0 consumables HSH note 5. Feed nozzle to be stored in
with IIIn dfe. bases Ccnstmabte Template

fed03 feed nozzle operating life MTTF - life of melter HSH
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Tag Component (2, 3) Interface DetaIl Interface Criteria System Arem Comments
(2,3) LocateM

fedo? feed nozzle remote handling requirements 5 inch across flats for captive fasteners, 1-1/4 inch ACME tread, HSH
nut retainer, standard Ming bal for $ ton and 17 lon coine hook

fedlo feed nozzle -glass Writ component welgtt 132 lb. HSH
additon

fedIS feed nozzle - glass frt onfiguration project design requremet. Will be configured to interface with HSH sha interface wiM consumable bucket wh
addition subcontractor pori design. gate vave onbottom to accept but dharge

of fit win metering

fed20 feed nozzle - glass fri intermediate in-facilkty storage crtreda consumable template has storage positions for 8 consunables HSH note 5. Storage location wil be determined
additon wWh II die. bases by proJed operaions

fedO5 feed nozzle - glass *r remote handing requirements 4 inch across flats for captive fasteners, 1114 inch ACME fhead, HSH
addifion mAu retainer, standard Ifting bat for 5 ton and 17 ton crant hook

ogs13 film cooler componentwlegtt 251 lb. HSH
ogeii film cooler dimensions - envelope 2r dis. flange x 23.5"long, from bottom to top of flange HSH
ogs36 farm cooler intermediate in-facitry storage criteria consumable template has storage positions for 8 constanables HSH note 5

1_ with Ii in dla. bases
ogs03 film cooler operaling life MIF - 36 mos HSH
ogsG5 film cooler remote handing requirements 2 ich across flats for captive fasteners, 1-t/4 ind, ACME thread, HSH

nut retaner, standard tiling bag for 5 ton and 17 ton awe hook

ogall film cooler cleaner component welgtt I Oob, max HSH
ogsli film cooler cleaner dismlons - envelope to be venfied after melter design is complete - HSH
oqs31 film cooler cleaner rtermediale hracMy storage ntert, consumable template has storage positons for 8 consumables HSH note 5. On hold

with II in die. bases
ogs tim cooler cleaner operating fe MTITF - 12 mos HSH
ogsO8 flim cooler cleaner remote handng requkrments 3 Inch across flats for captive fasteners, 1-1/4 inch ACME thwead, HSH

nul retainer, standard Ifting ball for 5 ton and 17 ton cane hook

pivO5 glass pool level component weightl 102 b. HSH
detector

piv7 glass poDI level duiensions - envelope 76-r long to bottom of flange, 67.22"long to top of fixed lftng HSH
detector bel. I3 dia flange. lotil wdth is 13.94"

plvO9 glass pool level rternedlate e-facily storage aiteria consumable template has storage positions or 8 consumables HSH note 5
detector wilhi India. bases

p0vO2 glass poollevel operating life MITF-9mos HSH
detector

ptvO4 glass pool level remote handling requirements 4 inch across fats for captive fasteners, 1-114 inch ACME hread, HSH
detector nut rtaliner. standard Wiling bat for 5 ton and 17 ton crone hook

por2s glass riser aift ilanc component weight OI 1b. HSH

port? glass riser ariftlance dimensions - envelope 87.75- long to top of plug, 95.71 long to top of fixed lifting bail, 13 HSH
Idle flange I
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Appendix B - Melter Design Interface Details 24590-HLW-3PS-AEOO-TPOOI, Rev 0
High Level Waste Meters

Tag Component (2. 3) Interface Detall Interface Criteria Systaml Area Comments
(2.3) Locators

pori3 glass riser sift lance ntermediate k-facilty storage criteda consumable template has siorge positions for 8 consurnables HSH note 5
with II hn di. bases

porlO glass nser aktft lance operating hife MTTF - life of melter HSH

por12 glass riser ekift lance remote handlng requikements 6 inch Saross fiats for captive fasteners, 1-1/4 inch ACME thread, HSH
nut retainer, standard Ifting bat for 5 ton and 17 ton crane hook

enc45 acibolt adjustment interfaceiconnection PaR 3000 Uith parallel grp hand interfaces directly with adjuster. HSH
Max torque 185 In-lb.

enc27 jaciboft monitoring plan durg startup and for final plan to be determined. May only need periodic (monthly HSH
general maintenance basis) monitoring using hi-cave cc's

enc44 jackboll quantity 21 total -.6 o east waE, 9 on north wa, 6 on west wSJ HSH
enc28 jadhkolt viewing aiteria direct visual with Kircave camers HSH Direct visibility or vistbty with mefer cave

CCTV
enc03 melter -castable allowable sit times before bakeoti 12months+ BOF Suboontracor design objective

refract"r
encS4 mlletr - general bolt torque limi for Use of remote hpact 450 ft4b. max HSH

wrench
envOS melter - general clearance citeria for maintenance and united or no access at sides or under Jumpers to east. Items an HSH Cable attachment points front and rear.

equipment access east side requking visual monitoring to be angled to north or Acessible with 300-750 ft-b. vadlable
south, torque IMpact wrench at Jackboft sites and

Jumperntn
env6l melter - general clearance citeria for services tndea met no services or obstruions to exist between top of rafs up to HSH

bottom of melter base (cross beams), except for taithooks.

env55 melter - general component/consurable lifiing design lifting bales/devices designed to 3 times yield HSH

enclO melter - general design for remote breakdown of melter in Sd designed to be removed for dewrntaminabon and for access to HSH Open Issue for alternate molten glass
event of catasropt fa re pool for glass removal usIng remote operated hrcave equipment. removal; drawings cited do not Include

Adual process for Ad removal to be defined by projed after melter adle concept
design Is complete.

enc3l melter - general dimensions - envelope 172" N-S x 164" E-W x 14" high (installed component height frm HMH
top of ral). 15rhigh to top of extended tfting bals. 134' high to
top of meter shel.

env13 melter - general electrical groundmg connections - location use off-gasJumper, standby off-gas jumper, and two feed GRE
and corecdion details Jumpers. requires that the submerged bed srubber and feed tank

be grourded.
env14 meller - general guard rails and safety barriers - guard rails and safety barriers are not a project requirement HSH note 5

___conifigtri and Inds for startup
encI6 melter - general filing bed design for consumablesi lisled separately for each component - see remote handling HSH

replaceable equplent .rffera
envOS mner - general maintenance tool needs disdarge hester assembly handling stands, spreader bar and HSH

installation algnment guide tool cover plates; melter wheel powal
package: electrode thermocouple Insistallaion and guide tool;
commissioning glass pool sampler
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High Level Waste Melter@

Tag Component (2, 3) interface DoaI Interface Criteria Systemn Area Comments
(2,3) Locators

env68 melter - general Radiation dose rate - external sides: 39.6 remthr, fronttback: 65.3 remthr, bottom: 12.5 remihr, HSH Combined dose for (r shieking. For other
top (no decon): 84.0 remvir, top (WI decon) 4.50 remihr cases, see reference p. 33 of 38.

erc39 meter- general thermal movement (maximum) ofany 0.1w HSH
nozzle, from centrold of meter

eno42 meter - general tolerances - fabricationlssembly +0- 0.078' (includes melter datum poinf location tolerance, +I- HMHIMP specific tolerances defined on
dimenuonal toleraces for flexible 0.03" for posftlorng ld wrl meter datbm. 0.015V for position Subcontrador meter assebtly drawings
connections from metter datum point tolerance for each hole from macining)

enc43 metlter - general tolerances - fabricationlassembly +- 0.078' (includes melter datum point locabon tolerance, +I- HMH/HMP spectfic tolerances defined on
dinslonal tolernces for hard 0.0 for positioning U wrt meer datum. 0.015" for position Subcontrador meter assembly drawings
connedions from meller datum point tolerance for each hole friom machining)

O15 melter - general use of common pons between operating bubblers and startup healers are the only consumables that utiize HMP
modes a common port

encol melter. general weight - empty and operating 176.695 b. without glass. 199.029 lb. with glass HMH tolerances not included
env58 metier - Pd handling cradle configuration handing cradle wil be attached to metter bd for &pplng and BOF

Stipping. WftigI ransportation devices to bot to cradle.
env62 mefter - Rd handfing cradle requirements for accommodates flipping of metier lId 180 degrees; does rot BOF

assembly/transport Interfere with castable refractory installation; proteds d studs, 
and refractorydrng bake-out and tramportafon; supports
discharge chamber top surfac to prevent bucking of Rd side
wals

env63 melter - ad handling audle requiremenf for imported into cave via overpack; interfaces with in-ave embeds; HSH
decommlsslontg is handled in cave with 1 fllting beam and remote tooing (impad

wrench, etc. able to be decontamilnaltd designed for high-cycle
vibratdo from Jackhammer during refractory breakout

ern57 melter - id handling criteria melter lid must be safely flipped during assembly. transportation, 90F
and decommissioning (see env62 and envf3 for specific
requkereret)

erw59 melter - Ed lifting/lpping loads total kited weight not to exceed 17 tons (capacity of hi-ave crane) HSH

ogsll melter - operation annuflar space i-leakage Sir quality unfiftered cave air HOP
gis0f melter - operation glass composition. forming chemicals by reference composition for envelope D tank AZI01 Is glass 98-31 HMP

waste env-__p_
gis07 melter - operation glass electical conductivty 0.1 - 0.7 Sian §1100 - 1200-C HMP

gis13 melter - operation glass frit composition A1203 - 13.57%, COO - 040%, K20 - 2.01%, MgO - 2.11%, P205 HMP Composition subleMt to change based
- 3.42%. ZnO - 3.12%. 8203 -1729%, Fe2O3 -0.70%, L20. a tona term Idiln reguirements durina
2.51%. Na20 - 15.88%, 812 - 38.99%: Viscosity - 50 poise 0 comminwn
1125C, Conduc"v y-0.35 S/cMa@1125C, Lqufldu<'C

por2f metter- operation glass pod level range during operabon 43- 43.8& HMP

giS09 melter- operation glass pod fiquldus temperature, range <95a'C HMP
hi3 Imelter -operation gIas8 pod temperaturn range 100- 1200' C w/setpcint at 1150' C HMP
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Appendix B - Melter Design Interface Details 24590-HLW-3PS-AEOO-TPOO1, Rev 0
High Level Waste Melter.

Tag Component (2, 3) Interface Detall Interface Crltera System) Are Comments
(2, 3) Locators

gis I melter -operation glass viscosity a operating temp, range 10 to 150 Poise at 1100'C HMP

vnt4 melter - operation heat loss through melter shel to cave, 78 kW CSV
feed mode

vnt05 meller - operation heat loss trough melter She to cave. Idle 85kW C5V
mode

env60 mener - operation maximumn im.u. ambient temperatures 113F I 59F C5V
in melter cavei

ogs24 melter - operbon offgas temperature downstream of film 207 - 249 C HOP
cooler - during feed - normal and design
ranges

ogs25 meller - operation offgas temperature downstream of film 313 C HOP
cooler - during Idle - normal and design
rangie

ogs20 melter- operation oligas twmpeture in plenum - duig fred 400 -550 C HOP
- normal and design ranges -

op21 meter- operation ofigas emperuie in plenum - dwing idle 1000 C HOP
normal and design ranges

wsMtO meter - operation waste feed characteristics - normal waste per simulated waste used in pilot melter tests. wiN depend on HMP
adual composition of tark waste delvered to project. Tauk AZIOl
with 98-3t glass adequately defines waste composition for mefter
design purposes

wstO7 meter - operation waste feed characteristics - range of feed wit depend on actual composition of tank waste delivered to HMP
variation project. Tank AZIOI wih 98-31 glass adequately defines waste

composition for melter design purposes
fed12 meter - operation waste feed distrbution through feed two noznles are required for proper planum pool cold cap HMP

noiles wfth resped to operatg modes distributlon, regardless of operating mode

env54 meter - seismic i-stuetwe seismic response spectra Ref. 2.2.H, Plots 106, 107, 108 0 0' elevation, Joint J-12-1, Node 30 "Seismic Qualification of Seismic Category
5423 L'it Equipment and Tanks"

env66 metter - seismic remote handling requirements for seismic hex head bot 2" across fOats for engaging seismic pin with remote HSH pins are provided with each melter
restrins limpad wrnL4.

res03 meter - seismic restraint loads west phi 180,317 b. east/west, 109,012 b. northVsouth, 210,708 HSH
b. resutant. East pin 0 1. eastwest. 109.012 b. northitcuth,
109.012 Il. resultant appled at V-5 ifl" above top of embedded
plate (elev. 4-2). Vertical load at each taihook restralft 56,870
b. upward

resO4 meter - seismic restraint location pins: 7.75" South of Cot Line K, on centerlines of rails; Tailhooks: HSH
pin centertrnes 8.25 intoanj of ral centedrnes at elev. 7-11.395
(0.395" above rail), south face mounts at 136.23" north of melter
datum. North face of facility pin receiver plate to be 135.V north
of melter datum.

resO5 metter - seismic restraint quantity four restraints, including two "adhooks" for overturming HSH
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Appendix B - Metter Design interface Details 24590-HLW-3PS-AEOO-TPOCi, Rev 0
High Level Waste Metters

Tag Component (2, 3) interface D0t*ll Interface Criteria Systen Area comments
(23) Locators

enw56 melter- selsmic seismic retraint bracket envelope phn: east embed hone mounting striace - 1-ix 4C at elev. 2-7 HSH
t1M; West horIt -' x 4- at elev. -s fir, vertical surface V'
SrNhgh x 4-0 at r-r from maim cente.Hot edge of
eastAtest embed at 10 3/404 I1/4'south of bulding grid K
Tahook: r ide bracket with pin hangs below melter 2.WV
below top of ral Just inside of wheels. Tawhook receiver
dime rlor 7T wide bracket wf Ma. hole and 3.75 edge
distance (Induding at dipped comers). Matt 1.5" t. 304L SS.

env69 melter -selsmic seismic restraint embedment tolerances East embed: top of plate at flat to within 0.015"; West embed: top CS&A tolerances are needed to ensure that no
for manufacture of plate east of vercalpate fat to wlti 0.01ir perpendicularity addidonal modification of seismic lug

and flatness of east face Wvertlcat plat- +i- i/16of 90 degree assembniles is requkiedn field.
plane. Excluded from above areas of haotronta and vertal
surfaces: A 45 degree dianonal 3/V flet piane at the intersection
comer of the two plates. Iletweld build-up sha not penetrate
this plane. Plate length dimensilons not Stled above +- i/B'.

env70 meter -seismic seismic restraint embedment tolerances East embed:location of north and west edges of plate +/- 118". CS&A
for placement in field Top of plate elevation +r. -iWB' and level wnin 11164; West

embed: location of north and east edges of plate +.- i/B". Top of
plate at lug base area (east of vertical plate): elevation +(r, -1fr
and level w'hin 1i6",location of east fosce of vertical plate +f/.
-W of Indicated distance from meter centerine and parslel to
meter centerine wtin Ills"

resoD melter - seismic seismic restraint instalation requirements Restraint lug base north edge to be Instaled 5.5 south of meter HSH one-tme set up required for first melter in
daturn; center of tongue to align with run cerm Aelm. Hole h lug Is cave will not apply to subsequert me"r
marked welh melter moved into position, then removed from base
for machning hole. Lug base Is welded hI place and lug Is
resigned hodrortay using shims on skies; belevle spring
washer) are used to lock final vertical posikon. Lug base welds
are bevel welds along pour cave was and at top edge of west
base, Flets elsewhere.

res02 meer - seismic seismic restraint interface configuratim Subcontractor designed pin attachment (WTP-M-21730) welds to HSH
embed hI meler cave. Talhook for up ft on north end: 2.5* dis. 3"
long pins facing south and "lting We? dis. receiving holes. See
env58

env5l melter - trnspoil guidance system - criterla for locating and guidance and location tolerances of flanged wheels on west rail HMH
setting meter in fellty and seismic pina

env28 melter. frnsport loads and moments ransferred to meter Towing lug on north side of meher designed for 0.23 tnes mefter HMH load Is to drag full metier with some, but
weViht not aM wheels seized up.
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Appendix B - Melter Design Interface Details 24590-HLW-3PS-AEOO-TPOO1. Rev 0
High Level Waste Melters

Tag Component (2,3) Interface Detail Interface Criteria System! Area Comments
(2,3) Locatoe

env65 melter - transport loads and moments transferred to meter Towing kig on south skie of melter designed for 0.5 times melter HSH load Is to drag ful melter from overpack
weight with al of the wheels seized. Must

overcome stat fickton of "toels on
overpack rols. Luibdcation wil be appled
to overpack rails pdor to insertion of spert
melter.

env19 metter-ransport max accelerabon'decelertion y/z during 0.1g HM
transport (new meter only)

env27 melter - transport remote handling requirments for cave use PaR installed "shepherds hoor with capacity to drag melter HSH
import from overpack.

enr31 melter -transport stop/deceierstion mechanism for melter proximity switchstop switch mounted on in-cave wal HSH
Import (Into Ca_)

cigO2 pping - cooling water slope of coling water piping no slope required for operational purposes PCW must have the abilty to blow out dry with
at

enc4G piping- ofrgas nozzle thermalmovement 0.076" HMP

ogs3t piping - standby offgas operating hi M TTF - fe of melter HSH

prm05 plenum pressurm component welght 170 b., about the same as a blank Og HSH
senisor

prm07 plerum pressure dimensions - envelope 26 dia. x 64'tall HSH
sentsor

prmO9 plenui pressure lniennedste ki-facily sit ge ited. consumable template has storage positions for 16 consunables HSH note 5
senmor with 7 in da. bases

prm02 plenun pressure operating If MTTF -fe of melter HSH
sensor

pn04 plenum pressure remote handling requirements 7 ind across fats for captive fasteners, 1-1/4 inch ACME thread, HSH
sensor nul retainer, standart ifting bel for 5 ton and 17 ton crane hook

enc53 plugs - bd spares operating he MTTF -life of melter HSH

highl startup heater componentwevght 1074 b. for 5 heaters, 215 b. ead HSH
htg14 startup heater dimensions - envelope 16.75" dia. flange x 64V to top of cable enclosure HSH

higil startup heater intermediate in-facility storage citeria consumable bucket and template to be devised by proect HSH note 5
hg02 startup heater operating hie M F . 3 mos HSH operning ife Is for heater elements. Rest

of heater should last ife of melter
htgO4 startup heater remote handling requirements 6 Ind acoss flats for captive fasteners, 1-1/4 inch ACME thread. HSH

nul retainer, standard fing bat for 5 ton and 17 ton cram book

htg2I themnocouple - component weight 1 lb. HSH
dlscharge chamber

htg24 thermocouple - intermediate l-facility stonge cinte consumable template has storage posrtions for 16 consunables HSH note 5
discharge chamber wth7In die. bases

tmp29 thermocouple - operating life MTTF - 12 mos HSH
discharge Chamber
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Appendix B - Molter Design Interface Details 24590-HLW-3PS-AEOO-TPOOI, Rev 0
High Levl Waste Moltens

Tag Component (2, 3) Interface Dotal Interface Criteria Systeml Area Comments
(2 3) Locators

htg25 thermocouple - remote handing requirements me standard b"ting ban for 5 ton and 17 ton crane hook HSH
discharge chamber

htg22 thermocouple - demensions - envelope 5.25 dia plug x 58.19" from bottom of thermocouple to top of HSH
dishwge chamber f"ig be
temmowel

tinp3 thermocouple - component weIght 16 6. HSH
electrode extensions

tmp32 Ihermocuple - dimensions - envelope 5.2r" dia plug x 81.69' from bottom of thermocwuple to top of HISH

electrode extensims fling ba
tmp33 thermocouple - wtermedate In-facirty storage arteria consurble template has storage positions for 16 conswmables HSH note 5

electrode extensions with 7 I dia. bases
tmp34 thermocouple - operating ife MTTF - 12 mos HSH

electrode extensions
tmp35 thermocouple - remote handing requirements horizontal iserton HSH

electrode exlellOs
tmpl7 thermocouple- component welght 166. HSH

plenumlpool
tmp2 thermocouple - .ternediate in-fac"lty storage calerti consumable template has storage positions for 16 consumables HSH note 5

plensurnmp_ _ wfh 7 I dis. bases
tmp37 thermocouple - operatng meWI MTTF -9 mos HSH

twpOm thermocouple- remote handling reqtrements use standard kiting bad for 5 ton and 17 ton crane hook HSH

hmpl9 thermocouple - conponent weigtt 16 lb. HSH
refractory

"p27 thermocouple - intermediate Wi-fadity storage crlieria wosumable template has storage positions for 16 consumables HSH note 5
refraoty wlth7 I dli. bases

Tmp7 thermocouple - operating kfe MTTF - reater than 12 mot HSH
refractory

tipVo thermocouple. remote handling requkements use standard lfting bal for 5 ton and 17 ton crane hook HSH
refractory

timp30 thwrmowel - dscarge operatinghie MTTF -12 mos HSH
dhember

tmp39 thermowe - component weight 99 b. HSH
pienwmlpool

tMp15 thenmowel - dimensions - envelope 13" dii flange x 94.52"long from bottom to top of fixed lfting bal HSH
plenulpool

tmp38 thermowet - operating fe MTTF - 9 mos HSH

ripS thernen - refractory dwmensiona - envelope 7.0" dia x i 3.84* long HSH
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Appendix B - Melter Design interface Details 245904LW3PS-AEOO-TPOO1, Rev 0
-- HIgh- LiVIIWasti Meiters-

Tag Component (2 3) Interface Detail Interface Criteria Systernl Aria Comments
(2 3) Locators

vntO7 vent kinert - discharge opersting We MTTF - 30 mos HSH
chamber

MnW vent line - discharge operating hfe MTTF - 30 mos HSH
chamber

em,42 wheels friction coefficient between melter and 0.23 . HMH estimated value
faclity mefler rais

envil wheels remote handling requirements no remote adjustments required HSH

env47 wheels type/matedals Demag Model DRS315, cast irn HMH

erw52 wheels wheel load capacity 48.5 b. for Demag Model DRS31S. HMH

eny43 wheels wheel load disibution - over *1 wheels Max - 26,800 b. 1MH

emw44 wheels wheel location and spadng outside, 148"raM span (o-c). east/west side: south wheel HMH
centerine 22.5V124.5'from seismic pin respectively

e"v45 wheels wheel quartIy 7 wheels per side, spaced apWonately 20.55* center-to-center I HMH

Notes
I Colm Des ctions

lTag' - Detail identfer. Not to be reused.
"Component"- Desciption of specific meWtt SSC for which
the iterface detal Is assodated, use asa sorling column.

terface Deter - Descipfton of h1terfac/design detailin
question. Use Tomponen" c wmn for complete detat

'Systevmnes .ocalor"- developed in accordance wilth
project procedures, Identifies mpcted disciplne.
"Comments'- For providing status and/or additional darification.

2 Write keywordsfirst folowed bysecondarydescriptioniffnecessary.
3 Use these codwmns together to fu"y define interface deta#.
4 WA -drot rpdable
5 Hteiproed interface detfl, riot a eubcontedotproeed kterfsce detal.

Interface Crilera- iterfce/design data, based on
requirements In the specification.
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Drawings and Documents
Attachment 51 - Appendix 10.9

High Level Waste Building
Material Selection Documentation

The following drawings have been incorporated into Appendix 10.9 and can be viewed at
the Ecology Richland Office. See Appendix 7.9 for material selection documentation
common to the Pretreatment, LAW, IILW, and Laboratory buildings. New drawings are
in bold lettering.

Drawing/Document Description

24590 HLW- N+D-fDH-P0003,Rev-0 Material Seletieon Dta-Sheetf4or-4DH-
V'Sb-0002/4

24590-]ILW-NID-llDll-P0003, Rev I Material Selection Data Sheet for IlDHI-
VSL-00002/4

24590-IILW-NID-IIDII-P0005, Rev I Material Selection Data Sheet for HD11-
VSL-00003

24590-IILW-NID-IDHI-P0007, Rev I Material Selection Data Sheet for IIDH1-
VSL-00001

24590-ILW-NID-IIMP-P000I, Rev 0 Material Selection Data Sheet for I LW
IIMP-MLTR-00001 & 2

24590-IILW-NID-IIOP-PO02, Rev 0 Selection Data Sheet for IIOP-WESP-
00001/2
Material Selection Data Sheet for I IOP-

24590-TLW-NI D-IIOP-P0003, Rev 0 ADBR-00001A/1 B /2A/2B

24590-ILW-NID-HlOP-PO04, Rev I Material Selection Data Sheet for IJOP-SCO-
00001/4

24590-HILW-N ID-HOP-PO05, Rev I Material Selection Data Sheet for HOP-SCR-
00001/2

24590-H LW-NID-HIOP-PO06, Rev I Material Selection Data Sheet for LIOP-ABS-
00002/3

24590-IILW-NiD-1IOP-P0009, Rev 2 Material Selection Data Sheet for HOP-VSL-
00903/4

24590-IILW-NID-IISII-POOOl, Rev 0 Material Selection Data Sheet for EISII-TK-
00001/2

24590-IILW-NID-RLD-P000l, RevO0 Material Selection Data Sheet for RLD-
VSL-00007



24590-ULW-N1D-EDH-f003
Rv.L

PLANT ITEM HATERL SELECION DATA SHEET

HDH-VSL-0002 & HDH-VSI-0004 (HLW)
Canister Decon Vessels
* DaipaiTCaTabal Cl) Cd(M 0)225MG
* Delp PwnomimW (Si)nnre/nal) 15/an
" Loac": Ource

,SSU bv
IPW1P PoC

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on attached sheets 6 and 7

Operating Modes Considered:
e The tark is fled with the acidic decontamination solutio at nmnl operating twmpc ure.

Materials Considered:

U"Wt R4w118 Aenfl UnpaM
j( WNN.) coo N"OrS ome

c.3_ s_ _ 0.2.3 x
304L(s3Wt_) 1.DD x
j 1h6L(s3ld h) a.1 x
6% Mo (N 7NO926) 7.64 x
ANor 22(N06 92) 11.4 x
Ti-2(R30400) 10.1 X

Recommended Material: UNS R50400

Recommended Corrosion Allowance: 0.040 Inch (includes 0.024 Inch corrosion
allowance and 0.004 Inch erosion allowance)

Process & Operations Limitations:
N Identified

Min dof hl MAnCe. YaAct of 3954(AA). we & i aI d t
U.S. Darwmat of ergy (DOE) iWt"ee advelyby DOE
.- "pss w I AlA mthwfy. DOE unstS pauwtw
fth AEA.It hn 6Wt mnd emel d pnOblity sod ashkihy m
ftpku6 1Saep.pS maclWmd byoducUWalek at DOE-
owed sucker f6citks. hhIb lo contned bWeei on
nadeUlid Is provided forpoce dmcria. papacs only. Th bound deocant contains a W of? Acts.

I t/os Issued for Perminls Use
0 3/15/04 SUd for Perting Use LA JRD APR
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2459fHLW-N 1D-DH.POM3
Rev. I

PLANT ITEM MATERIAL SELECTION DATA SHEET

Corrosion Considerations:

Canister deconsamination vessels hold the filled canister and the ceic nitrate solution during &coniainnan.
Heating and cooling coils are used to maintain the decontamination solution at 149 OF. After the
decontamization solution is drained from the vesseL spray rings rinse the canister with nitric aid and
derninralized water.

a Ceenral Crroula
Corrosion rates of 304 stainless steel in Co-Vhitric acid solutions depend on truepraurc, nitric acid coecentrution, and
cerium concentration, but ae typically tabut 350 My. Thus, the neat solution is good for decontaintion of stainless steel
but ,airn be stored in stainlss ted containers.

There we no published data on the dissolution rate of Ti-2 by Ce(NOMINO, solutions. Howvtcr, Craig (1989) stle that
Tils very resistant to nitric add acept Oue in the 20.70% wocen ion range (mxidnum at 4$%), the corrosion roe Is
relatively high. The use of about 12% acid aminimmw this. Corrosion Is inhibited by Ti". C', and Fe' Ions so ne as by
other oxidizing lons. Ce" is not mentioned. However, it is expected to behave sieilarly.

Zirconitm, according to Craig (I989), can crack in concentrated nitric acid, such as might be present in condsed vapors,
Consequently, Is Is not more appealing than n

West Valley Nuclear Services has not examined their Tn-2 vessel for corrosion. However, they do Do believe t has been a
probem. The temaon Ti was selected was tha t was reconmmnanded by Baelle-Nonmuet (PNNL). PNNL recomnended ft
because ekctrodes used in several earlier studies were T1 and had not vimbly degraded.

Ti appear to be an acceptable alloy although there am no published dais, or known wrThhod data, an the topic. Based
on on exandnstion of the cherical and electruchemical behaviors ofTi alloys and Ce solutions, no problem appears to
exist

b Pitting Cor
No data me available. Ti Is resistnt to pitting in chloride solutions although the effects of a highly oxidizing medmin, such
as Cc" with chloride me unknown. However, in tis system, there should be no chloride expe for that brought over with
any'"Cs contmineation. According to Meigs (2000), this should arnout only to 0.13 Iof Cs, eqaivalet to abos 1.5
mg of Ci and therefore 0.4 mg of chloride. With approximately 800 L of solution, the chloride Is expected to be about 05
ppb.
Pitting of the canister is not expected to be a concern because of the low chloride concentration, the high nitrate
concettion, ad the high geral corron ra.

ConcluzWKn:
Pining ofte canister is not considered a problem a log as te 304L meets specifications. Pitting ofthe Decntaintion
Vessel in mot a concen.

c lad Crain Corrosie
No publidied dats, buotmic expected to be a concern.

Comdlurlow:
Not likely in this system

d Stren Cortoen Cracking
Cackkng of the canister is not a concem at te stated conditions because there k too mnuch nitrate, too little chloride, rad the
aniftormn corrosion rate is too hig). Work by Mackey (2000) showed posd-decantmimstion cracking of the caniskr is noesa
gorleam.

No repoeu ofcmcking ofll i this avwfrnmunt m known.

Coclubsin:
T-2 is acceptable.

HDH-VSL.000O2& HD -VSL.00004: Sbeet2 of7



10

Asia

i i p 1

] .4

3iLid 111146

-6 I ii 1 i
A ijA



24Sf9-HLW-N1D-IDH-fl003
ReP.L

PLANT ITEM MATERMAL SEEMON DATA SHEET

a Cm twsl
Noneexpected.

Conchatiom
Not believe to be orconcem.

o Crep
The tnaztres we too low to be a conem.

Cadccmso
Not applicable.

p tadvnrtes Addid. of NItric Acd
Veels nomlly contuin aikic acid md opae at a low pH.

Cedusio:
Not appliable.

HDht-VSL-00002 & HDH-VSL-00004: Sbet4 of7
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24590-BLW-N1D-HDH-P00c3
Rev.I

PLANT ITEM MATERIAL SELECTION DATA SHEET
2459-WTP-RPT-PR-04-n, Rev. B
Wr? Process Corroeion Data

PROCESS CORROSION DATA SHEET

Compeit(s)0n (We 1q Caitvrdecen ooed lO4-VSLmt 1048L40W04)
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2459o-HLW-NID-HDH?O003

PLANT ITEM MATERIAL SELECTION DATA SHEET

2459-WTP-RPT-PR-4-1, Rev. B
WT Process Corrodon Date

5.2A CanIster Deco.tambastf. Vess] (lIDH-VSL-00002, HDIWVSL40004)

Rotine Operatios
The canister dconwinution vessel is used to hold the filled canister and ocric nirate shii during the
deunam ia pocms, Hispressnt stearn at 343*1 i supplied to raise the solution tenperaswe
frmn69 OF to 149OF and is held at 149 F for 6 bours during the decontaminadio prces. Hating and
cooling coils nuintain the temperatune oflk liquid at 149 F. The nitric acid soludon is drained rom the
veseL. Spray rings will rime the cnter with nTtric add and dwaineralized wa. The canister is then
reioved burm the vessel.

No-Raoude Operadams that Could Affect Corrmdua/EIoen

None identified.

ItDH-VSL.CO2 & HDH-VSL.004:h Seet7 of7
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24590-HLW-ND-HMP -P000
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

HMP-MLTR-00001 & 2 (HLW)
HLW Melter I & 2 Gas Barrier and Cooling Panels
* Design Teperature (I) (gas barrier/cooling panels): 411/366
* Design Pressure (aS barir/cooling panels): -100" wc/I50 psig

Contents of this documents are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 4

Materials Considered:
Material Acceptable Unacceptable

(UNS No.) Material Material
CarbAon Steel X
304L(S30403) X
316L(S31603) X*
6%Mo(N08367/N08926) X
Alloy276(N10276) X
Alloy 22 (N06022) X
Aloy 690 (N06690) X
Ti-2 (R50400) X

Recommended Material: Containment: Alloy 690 and Alloy 276
Cooling panels within the gas barrier: Alloy 276

*316L is suitable for cooling panels located outside of the gas barrier only

Recommended Corrosion Allowance: 0.00 Inch

Process & Operations Limitations:
* None

l&SUEDnY
RPP-WTp PDC

Please note that source, special nuclear and byproduct naterials, as
defined in the Atomnic Energy Act of 1954 (AEA), are rgulated at
the U.S. Deprnmcnt of Energy(DOE) facihtics exclusivelyby DOE
acting pursuant to its AEA authority. DOE asserts, that pusuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source. special nuclear, and byproduct naterials at DOE-
owned nuclear facilities. Infornation contained herein on
radionuclides is provided for process desenptn purposes only.

I EXPIRES: 1a n/OT 4

This bound documtrert contains a botal of 4 shemt

0 to/n43k Issue for Permitting Use

REV DATE REASON FOR REVISION PR ARER CHECKER APPROVER
Sheet I of 5



24590-1LW-N1D-IMP-P0001
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

Corrosion Considerations:
The HLW miter is encapsulated" in a mostly Hastelloyf C-276 outer shell with a lid of inconer 690. though som air in-leakage is
permitted. Within the outer shell ae cooling pads constructed of Hastelloy' C-276 (24590-101-TSA-WOO-0010-4:s8-0). There is no
stainless steel wr carbon steel within the gas barrier.

The operating temperatures for HLW components range rom approximately 130 P to 135 OP at the cooling pads to about 411 OF at the lidThe gas compositions for the HOP system are used ass consertiw limit. Because the offps from the mitter contains about 27% water,condensation is feasible at these temrfltres. The presence ol'NOx and SOx is expected to result in a condensate at the cooling panels
with a pH 1.5; sone choride will be present along with fluoride.

a Cenal Corrosion
At the lid temperature of 411 F, the corrosion is expected to be less than that of the offgas line which is inconel"690 and operates at about
1200 O.

At the cooling panels, the lower temperature and the relatively high chromium content of the alloys is expected to keep the general
corrosion rate much less than 1 wpy.
ConClusion:
No significant corosion is expected. Therefore, no massive loss of containment is expected.

b Pitting Corrosion
At the relatively low pH. estimated at approximately 1.5 in the condensed solution, the halide cancentration. which is low in the gas phase,
is expected to be relatively low. Nevertheless, there is som concern about the pitting of Inconel 690 which has no molybdenum; the
pitting rate is expected so be small (Special Metals 2002). The Hastefloyt C-276 is expected to be immime from pitting at these
temperatures and conditions (Haynes Int'l 1987).

Condusion:
There is som concern about the pitting of the Inconel" 690. There are no data available to give rates but it is expected that the liner will
not have significant penetration in the five years of miter life.

c End Grain Corroion
Acid conceinmrons are not sufficiently high to be a concerm.

Condusion:
Not a concem.

d Siess Corrosion Cracking
The high nickel content of the alloys is expected to rinmize the probability of cracking.

Condusion:
Not a significant concem.

e Crevice Corrosion
The concerms are similar to those noted in the pitting section. The main concem is whether there are crevices where condensate can collect.

Condlusion:
Same as the pitting conclusions.

f Corrosion at Wid&
Corrosion at welds is not considered a problem in the proposed environment

Conclusion:
Weld corrosion is not considered a problem under that anticipated operating conditions.

g Microbloogcally Induced Corrosion (MIC)
Not a concern for the conditions and matenals.

Conclusion:
Not a concem.

b Fatpge/Corrosion Fatigue
Thermal cycles should not be monr than a few per day. Therefore, corrosion fatigue is not a concern.

Condusions
Not a concerm.

HMP-MLTR-ODOI & 2: Sheet2of5



24590-HLW-NID-H.MP-POOO1
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET
I Vapor Pits. Corrosion
Not a concem, as noted in the gencal corrosion section.

Conclusion:
Not a concern.

j Erosion
There is no fluid flow.

Conclusion:
Not a concern.

k Galliag of Moving Sarfaces
No moving surfaces are epected.

Concdusion:
Galling is not a concern.

I Fretting/Wear
No contacting surfaces expected.

Conclusion:
No fretting concer,.

a* Galvanic Corresion
Them is not a sinitrcwat potential difference between the alloys.

Conclusion
Not a concern

a Cavitation
Ther is no fluid flow.

Conclusion:
Not a concern.

* Creep
The teperntures are too low to have an efect.

Conclusion:
Not a concem.

P Inadvertent Addition of Nitric Add
There Is no pmactical method of adding nitric acid.

Concluzion:
Not a concern.

HMP-MLR-00001 & 2: Sheet:3 of 5



24590-HLW-N1D.jMp-p..
Rev. 0PLANT ITEM MATERIAL SELECTION DATA SHEET

References
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2459O-HLW-N1D-HMP-Pooox

Aev. TPLANT ITEM MATERIAL SELECTION DATA SHEET

OPERATING CONDITIONS

Matsiais Selection Data

Componnt (Name/ID)

System

HMP-MLTR-000I&2 (note 1)
HMP (LW Meiter Procens Svstem)

Chemicals Unit Normal Conditions I Maximum Flow Conditions

Oxygen % 15 14.9

Chlorine ppmv trace trace

Fluorine ppmy trace trace

NO, ppmv IZ30 6650

SulfurDioxide (SO,) ppmv 11 9

Ammonia (NH1) ppmv 181 436

Carbon Monoxide (CO) ppmv 80 156

Carbon Dioxide %4 0.7 1.3

Particulate ppmy 410 361

Ilvdrochloric Acid (HC) ppmy 3.5 26

Hydrofluoric Acid (HF) ppmv 30 294

Water (H70) % 27.7 27.2

Pressure mbar 972 971

Tem perature (Note 2) -F

Note 1: he compositions for the hOP system are used as a conservaive limit.

Note 2: Cooling panel temperatures are expected to be the maximum average
cooling water temperature. Operating temperature range for HLW panels is 130F to 135F.
IILW Ia tinum gas barrier temperature is 411"F at the lid (CCN120764).

HMP-MLTR-00001 & 2: Sheet:5 of5
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Drawings and Documents
Attachment 51 -Appendix 10.11

High Level Waste Building
IQRPE Reports

The following drawings have been incorporated into Appendix 10.11 and can be viewed
at the Ecology Richland Office. New drawings are in bold lettering.

Drawing/Documents Description

24590-101-SC-IIXYG-0074-03-00003, IQRPE Integrity Assessment Report for HOP-
Rev OOA ABS-00002/3

24590-CM-11C4-IIXYG-00138-01- IQRPE Integrity Assessment Report for HOP
00021, Rev 00B Miscellaneous Unit Sub-systems

24590-CM-H1C4-HXYG-00138-01-08, IQRPE Integrity Assessment Report for Below
Rev 000 Grade Secondary Containment

24590-CM-H1C4-IIXYG-00138-ol-1 1, IQRPE Integrity Assessment Report for El. 0
Rev 00B Secondary Containment

IQRPE Integrity Assessment Report for IILW
24590-CM-I1C4-IIXYG-00138-01-15, Portion of Below Grade Transfer Lines,
Rev 00B- Secondary Containment, Ancillary Equipment,

and Corrosion Assessment, Rev. I

24590-CM-IC4-HXYO-00138-01-17, IQRPE Integrity Assessment Report for HOP-
Rev OOA VSL-00903/4

24590-CM-HC4-IIXYG-00138-02-08, IQRPE Integrity Assessment Report for El. -21
Rev OB hOP Ancillary Equipment

24590-CM-H1C4-IIXYG-00138-02- IQRPE Integrity Assessment Reports PVV
00010, Rev OOA System Ancillary Equipment

24590-CM-IC4-IXYG-00138-02- IQRPE Integrity Assessment Report for lID!I-
00024, Rev OOA VSL-00001/2/3/4



Permit Number: WA7890008967
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24590-CM-H1C4-1IXYG-00138-02- IQRPE Integrity Assessment Report for El. 0 to
00025, Rev 00B 58 HOP Ancillary Equipment

24590-CM-H1C4-IIXYG-00138-02- IQRPE Integrity Assessment Report for El. 0
00026, Rev OOA IIOP Miscellaneous Unit Subsystems

24590-CM-1I1C4-IIXYG-00138-02- IQRPE Integrity Assessment Report for El. 0
00030, Rev OOA IIFP Ancillary Equipment

24590-CM-H1C4-IIXYG-00138-02- IQRPE Integrity Assessment Report for El. 37
00042, Rev OOA Secondary Containment

24590-CM-1I C4-IIXYG-00138-02- IQRPE Integrity Assessment Report for RLD-
00043, Rev OOA VSL-00002/7/8

24590-CM-H-C4-IIXYG-00138-02- IQRPE Integrity Assessment Report for El. 21
00044, Rev OOA RLD Ancillary Equipment

24590-CM-H1C4-HXYG-00138-02- IQRPE Integrity Assessment Report for PJV
00048, Rev OOA Ancillary Equipment

24590-CM-H1C4-IXYG-00138-02- IQRPE Integrity Assessment Report for PJV-
00049, Rev OOA IIEPA-00004A/4B/5A/5B and PJV-IITR-00002

24590-CM-H1C4-IIXYG-00138-02- IQRPE Integrity Assessment Report for IISH-TK-
00050, Rev OOA 00001/2

24590-CM-IIXYG-00138-02-00055 IQRPE Integrity Assessment Report for lDHl
Rev. OOA Ancillary Equipment

24590-CM-IIC4-IIXYG-00211 IQRPE Integrity Assessment Report for Melter

AVEVA-IA-084, Rev 0 Process HlMP System Miscellaneous Treatment
Unit

IQRPE Integrity Assessment Report for Melter
24590-CM-11C4-]IXYG-00211 Process lIMP System Miscellaneous Treatment
AVEVA-IA-082, Rev 0 Unit Subsystem Equipment Ancillary

Equipment

RESERVED RESERVED
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AREVA

C0: 131S0'
Ms. Anne Weldon
Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99352

AREVA-06-045

May 9, 2006

Dear Ms. Weldon:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC44iXYG-00211 -
STRUCTURAL-INTEGRITY ASSESSMENT OF HIGH LEVEL WASTE (HLW) MELTER
PROCESS SYSTEM (HMP) MISCELLANEOUS TREATMENT UNITS (MTUs)
(AREVA-A-084, REV. 0)

The Integrity assessment of the subject Miscellaneous Treatment Units (MTUs) has been
completed per the contract requirements and Is enclosed for your use. The assessment
found that the design Is sufficient to ensure that the MTUs are adequately designed and
have sufficient structural strength, compatibility with the waste(s) to be processed/
stored/treated, and corrosion protection to ensure that they will not collapse, rupture, or fall.

If you have any questions, please feel free to contact me at (509) 376-8020

Sincerely,

M. D. Rickenbach, Director
Engineering & Services

AREVA NC Inc.
Richland

Urm

Enclosure

cc: D. C. Pfluger M.1.1104 w/enclosure (2)

COGEMA, INC.
94w6, tm M9. 5..,d PFw. Rt~,d W *, SflS " P0D. gas M~W tt . .lf fl"2

W. 608 *1 *250 * P 208 1 *G



AREVA-IA-084, Rev. 0

IQRPE REVIEW
OF

THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs)

"1, Fred Porter, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy. Office of River Protection, Richland,
Washington. My duties were Independent review of the current design for the High
Level Waste (HLW) Melter Process System (HMP) Miscellaneous Treatment Units
(MTUs) as required by the Washington Administrative Code, Dangerous Waste
Reguladons. 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 Indivduals 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 ten (10) pages numbered one (1) through ten (10).

Zr-or9 -2o0
nature Date



AREVA-IA-084, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs)

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



High Level Waste Facility (HLW) Melter Process System (HMP) AREVA-IA-084, Rev. 0
Miscellaneous Treatment Units

The HLW Melter Process System (lMP) is comprised of two HLW melters, each with the same design. Also
included in the EMP arc the pour spouts that are attached to the discharge chambers (2) of each melter.
Melter 1i3 located in HLW building cave H-0117 and Melter 2 is in cave H-0106. as shown on HLW
Vitrification Building General Arrangement Plan at EL O'-0".

2, Scope of this Integrity
Assessment. This Integrity Assessment reviews the HLW Melter Process System (IMP) melter design and compatibility

with ancillary process systems interfacing with the melters as shown on: Process Flow Diagram Drawings
24590-HLW-MS-Vl7r-P0002, -P20002; P&ID drawings 24590-HLW-M6-HMP-P0001, -P0002, -P0003, -
P0004, -P0006. -P0007, -P0008, -P0013, -P0014, -P20001, -P20002, -P20003, -P20004, -P20006, -P20007, -
P20008, -P20013. -P20014; and as defined in the System Description for HLW Melter Process System (MP).

For each item of 'Information Assessed' (O., Criteria) on the following pages. the items listed under 'Source
of Information" were reviewed and found to firnish adequate design controls and requirements to ensure the

Summary of Assessment design fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangonu
Wante Regulations for Tank Systems.

Page I of 105-9-06



I gh Level Waste Facility (HLW) Melter Process System (MP) AREVA-IA-084, Rev. 0

Mlscellaneous Treatment Units

24590-HLW-P-POT-00002, Rev. 5, HLW Vitrification Building General Arrangement Plan at EL. 0'-0";

24590-HLW-MS-VI7T-P0002, Rev. 1, Process Flow Diagram HLW Vitrification Melter 1 (Systems HMP and

HOP);
24590-1LW-M5-VlTr-P20002, Rev.1. Process Flow Diagram HLW Vitrificatiion Melter 2 (Systems lIMP

and HOP);
24590-HLW-M6-HMP-POOOI, Rev. 1, P&ID -HLW Melter I System Feed and Agitation
24590-HLW-M6-HMP-P0002, Rev. 1,P&ID - HLW Metter I System Film Cooler and Offgas Connection;
24590-HLW-M6-HMP-P0003, Rev. 0. P&ID - HLW Melter Process System HLW Melter I Cooling System;
24590-HLW-M6-HMP-P0004, Rev. 0, P&ID - HLW Melter i Electrode Air Cooling and Joule Heating;

. 24590-HLW-M6-HMP-PO06, Rev. 1, P&ID - HLW Melter I System East Discharge Heaters and Airlit

24590-HLW-M6-HMP-P0007, Rev. 1, P&ID - HLW Melter I System West Discharge Heaters and Airlit;
24590-HLW-M6-HMP-POO08. Rev. 1. P&ID - HLW Melter Process System Melter I Glass Pow &

Monitoring Instrumentation;
24590-HLW-M6-HMP-POOI 3, Rev. 1, P&ID - HLW Melter I System Pressure, Density and Level Detection;

245 90-HLW-M&-HMP-POO 14, Rev. 0, P&ID - HLW Melter Process System HLW Melter I Cooling System;

Drawings and system 24590-HLW-M6-HMP-P20001, Rev.!, P&ID -ILW Melter 2 System Feed and Agitation;
Des ndy a 24590-HLW-M6-HMP-P20002, Rev. 1, P&ID - HLW Metter 2 System Film Cooler and Offgas Connection;

24590-HLW-M6-HMP-P20003, Rev. 0, P&ID -HLW Melter Process System HLW Melter 2 Cooling
System;
24590-HLW-M6-HMP-P20004, Rev. 0, P&ID - HLW Melter 2 Electrode Air Cooling and Joule Heating;
24590-HLW-M6-IMP-P20006, Rev.1, P&ID -HLW Melter 2 System East Discharge Heaters and Airlift;
24590-HLW-M6-HMP-P20007. Rev. 1, P&ID -HLW Melter 2 System West Discharge Heaters and Airlift
24590-HLW-M6-HMhP-P20008, Rev. 1, P&ID - HLW Melter Process System Metter 2 Glass Pow &
Monitoring Instumentation;
24590-HLW-M6-HMP-P20013, Rev. 1, P&ID -HLW Melter 2 System Pressure, Density and Level
Detection;
24590-HLW-M6-lIMP-P20014, Rev. 0, P&ID - HLW Metter Process System HLW Melter 2 Cooling

System.

System Description:
24590-lILW-3YD-HMP-C0001, Rev. 1, System Description for HLW Melter Process System (IMP).
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Nigh Level Waste Facility (HLW) Melter Process System (lMP) AREVA-IA-084, Rev.0

Miscellaneous Treatment Units

Melters I and 2 arc vendor supplied equipment. The
melters are designed to meet performance requirements
specified in the Engineering Specification for High Level
Waste Melter for all phases of melter life, including
asscmbly, transport, startup, commissioning and

24590-HLW-3PS-AEOITOOO 1, Rev. 3. maintenance. Strucural design of the melters is in
Enginecring Specification for Migh Level Wast accordance with the Structural Design Criteria Document
Meltes; for selamio category SC-U1 structures, systems and
24590-WT'P-DC-ST-0l-001, Rev. 11, Structrl componnets (SSCs) referenced in the Engineering
Design Criteria, Specification Document The melters are not required to
24590-WTP-SED-ENS-0402-04, Rev OH, operate afier a seismic event. However, the category SC-11

Melter design standards Safety Envelope Document; HLW Facility shell and restraints containing the molten glass pool will
dqare appropriate and Specific Informaaon (SEDr); maintain structural integrity and remain in place to preclude

Aequ forte ASM B B31.3, ChemIcal Plant Ppn (1996); potential impacts to SC-I items referenced in the Safety
ps Refinery Piping (1996); Envelope Document Provisions to avoid stress problems

ASME Boiler and Pressure Vessel Code, Section associated with thcrmal growth of the melter as it expands
111, Division 1, Subsection NC, Appendices N in relation to ancillary equipment has been considered in
and F,'Rules for Construction of Nuclear Power the design. Melter cooling water piping, feed piping, offgas
Plant Components (2001); piping and pour flanges ae designed in accordance with
ASME Boiler and Pressure Vessel Code, Section ASME B31.3. Piping seismic design is in accordance with
VII, (2001). ASM33 B&PV Code Section 1I, appendices N and F.

Melter cooling water system panels located on the external
surface of the ceramic refractory containing the glass pool
arm designed in accordance with ASM33 B&PV Code
Section VIL

5-9-06



High Level Waste Facilty (DLLW) Melter Process System (lM) AREVA -IA-094, Rev. 0

Miscellaneous Treatment Units

Melters ae supplied as packaged units with provisions for
Interftce connections with ancillary systems listed in the
System Description Document and shown on the P&ID

Drawings and System Description listed above drawings. Ancillary process systems interfacing with
under Refnrences. melters include: HLW Metter Feed Process System (HFP).

HLW Melter Offgas Treatment Process System (HOP), and
HLW Canister Pour Fandling System (PH). 'The melter

ASME B31.3, Chemical Plant and Petroleum design provides nozzles forijumpers frm connectng

Refinery Piping (1966); ancillary piping systems. Melter piping and nozzle design

ASME Boiler and Pressure Vessel Code. Section is compatible with ASME B31.3 and ASME B&PV Code

Melter design I, Division 1, Subsection NC, Appendices N Section IE design requirements of ancillary piping systems.
compatibility with and p, Rules for Construction of Nuclear Power Melter offgas is routed to the HLW Melter Offgas
ancilly systems. Plant Components (2001); Treatment Process System (HOP) as defined in the System

24590-WTP-3PS-JOOO-TDOI, Rev. 1, Metter Description for HLW Metter Offgas Treatment Document.

Systems C&I Work Specification; The ancillary HOP system scrubbers and coolers reduce

24590-HLW-3YD-HOP-00001, Rev. 1, System melter offgas temperature and minimn solids disposition
Description for HLW Melter Offgas Treatment in the downstream offias systeri. Controls and

Process and Process Vessel Vent Extraction instnmentation for specific melter-related finetional
(HOP and PVV Systems). requirements are specified in the Melter Systems C&I

Work Specification. Purge air Is supplied to the melter for
continuous bubbler and airlift lance operation in the glass
pool and for intermittent uses in the plenmm.
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High Level Waste Facility (HLW) Melter Process System (HMP) AREVA -IA-084. Rev.0.
Misceflaneous Treatment Units

The Basis of Design Document for the HLW facility
specifies the facility Is expected to operate for 40 years.
The Engineering Specification for High Level Waste
Melten specifies the melter, excluding consumable SSCs,
shall have a minimirn 5 year design life. 'he melter design
life Is applicable to all noo-maintainable melter

24590-HLW-3PS-AEOO.TOOOI, Rev 3. components, which includes refractory, electrodes,
Melter design is adequate meenng Specification for 11gb Level Waste discharge dam and trough, cooling panels, and an structural
to maintain operating 24590-n-DB-ENG-Ol-00I Rev. IF, Basis of mnd containment steelwork. Melter consumable
requirements during *ncomponents are designed to be removed and replaced

esignlife.. 2459WTP-SD-E -01-001-02, Re.31 remotely. Components requiring replacement during the
Sefety lif 24 - fl'- D ocument 1- olume M1 design life of the melter arm designed for ease of remoteSafety Requirements Document, Vodu I rue Installed spare

capacity is provided. Melters are designed and installed to
allow for replacement after end-of-life or failure. The
melter design and installation permits appropriate periodic
inspection and testing in accordance with Safety
Requiemets Document Volume f (SRD).

24590-HLW-3PS-AEOO.ToooI, Rev. 3, Seismic design for the melters is in accordance with the
Enineering Specification for High Level Waste Seismic Analysis and Design Approach document for SC-I

Melter is adequately Melters: structures, systems, and components as referenced in the
designed. For structural 24590-WTP-DC-ST.01-001, Rev. 11, Structural Engineering Specification for High Level Waste Melter.
and seismic loads. Design Criteria: Melter structural design is in accordance with Structural

24590-WTP-RPT-ST-01-002, Rev. 3. Seismic Design Criteria Document for seismic category I
Analysis and Design Approach. structures.

5-906



High Level Waste Facility (E[LM) Melter Process System (HMP)
LVtlW5 Tl ~ t t

AREVA -1A-084, Rev.0

Melter Sems and
connections ae
adequately designed.

24590-HLW-3PS-AEOO-TC Il, R
Engineering Specification for High
Melters;
ASME B31.3, Chemical Plant and
Refinery Piping (1996);
ASME Boiler and Pressure Vessel
[a. Division 1, Subsection NCAp
'and p, Rules for Construction ofN
Components (2001).

I I

Ile Melter Process
System will withstand the
effects of frost heave.

24590-WTP-DC-ST-01-001, Rev.

Design Criteria.

.. - - - -
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Mise aeous ra e

-- - - h E IgineIring Specification for High L&vel Waste

,v. 3, elters requires In-cell piping that is non-mintahable to be
Level Waste aly welded. The melter nonzie connections at the lnterfae

th ancillary piping system Jumpers are maintainable and

Petroleum not welded connections. Melter piping and nonzle
terface connections ae compatible with ancillary piping

Code. Section peign codes ASME B31.3 and ASME B&PV, Section II.

peudices N melter design provides In-leakage through eninered

uclear Facility ,enings in some lid components. There is also incidental
dr in-leakage into the melter plenum. Air in-leakage to the

nelter plenum comes directly from the HLW cave. Each
nelter is connected to a dedicated offgas system that

a s ain the melter plenui.
The Stuctral Design Critaia requires that all strwtural
foundations shall extend into the surrounding soil below the
frost line to preclude frost heave. The frost depth line is 30

I IStut in. below grade. The HLW building foundation is at
elevation -21"-.0"and is not subject to frost heave. The

HLW Melter Process System is located in caves within the
HLW building at elevation 0'-0".
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Migh Level Waste Facility (BLW) Melter Process System (HMP) AREVA -IA-084, Rev. 0
MIscellaneous Treatment Units

The Basis of Design describes the claracteristics of the
Drawings and System Description listed above waste to be tested and waste product to be stored. The
under Refacnces HMe System Description provides a melter process

overview Hsting the range of physical properties of HLW
Characteristics ofthe 3molten glass which is further defined in the Engineering
waste to be stored or 2459u-zaLW-3Ps0-vv, . Specification for High Level Waste Melters. The System
trested have been Engineering Specification for High Level Waste Description Document describes facility interfaces, waste

V identified. Melters; characteristics and production flow rates. Process systems
24590-WI'-DB-ENG-01-001, Rev. IF, Basis of that interface with the HLW Melter Process System (HNP)

are shown on the P&lD drawings. The constituents of the
HLW concentrate undergo chemical reactions, convert to
their respective oxides, and dissolve in the molten glass.

Page 7 of 10
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igh Level Waste Facility (HLW) Melter Process System (H P) AREVA -IA-084, Rev. 0

Mhscellaneous Treatment Unlts

The System Description Document defines the fimctions of

the UMP system as the following; receive HLW
concentrate and additives, vitrify HLW concentrate and

additives, contain glass pool, deliver glass, confine
hazardous emissions and report system conditions. The

Drawings and System Description listed above melters are designed to produce molten glass formed from

- under References; HLW concentrate and glass former additives with the

characteristics defined above. Th glass pool is contained

24590-HLW-3YD-HOP-0000I, Rev. 1, System using heat-resisting ceramic bricks called refractory,

Melters are designed to Description for HLW Melter Offgas Treatment backed up with an exterior metal structure with cooling

handle wastes with the Process and Process Vessel Vent Extraction panels. The panels provide cooling to freeze the glass

characteristics defined (HOP and PVV Systems). within the refiactory brick seams. The melters deliver

a er molten glass to stainless steel canisters. The molten

is the resulting product (glass plus canister).
Tne system works with the HLW Melter Offgas Treatment
System (HOP) to direct melter emissions to offgas
treatment processes. The flictions of the ancillary systems
servicing the HMP System are defined in the System
Description Document and shown on the P&ID drawings.

The Engineering Specificstion for High Level Waste
Melters specifies each melter, excluding consunable
components, shall have a minimm 5 year design life.
Materials of construction provided in accordance with the

The selection of materials 24590-LW-3PS-AE Ti , R 3 Engineering Specification Document and Plant Item

adequately addresses te Engineering Specification for Hgh Level Waste Material Selection Data Sheets are able to withstand the
adeuael adrsss he Melters- radioactive, thermal, and corrosive environment caused by

* operating environment' 24590-HLW-NlD-HMP-POI , Rev. 0, Plant the ielter feed, molten glass, and offgasses. The selection

Item Material Selection Data Sheet. of materials and structural design of melters fabricated in
accordance with the Engineering Specification Document
are compatible with the melter operating environment for
the required design life.

Page 8 of 10-5-9-06



AREVA.IA-084, Rev.0

Corrosion allowance is
adequate for the intended
service life of the
miscellaneous treatment
units.

IL - i

Pressure controls are
designed to ensure
pressre rlief if nra
opeating prssue inthe
melters ae exceeded.

I I

24590-HLW-3PS-AO0-TOOQI, Rev. 3,
Engineering Specification for High Level Waste
Melters-

Drawings and System Description listed above
ider References;

24590-WTP-SED-ENS-03-002-04, Rev. 0H,
Safety Envelope Docunent ILW Facility
Specific In formation (SED).

I. I

-Drawgs and System Description ist above The System Description Document section, Action on

Maximum flows and any under References.; Faults and Md-Operation, discusses selected failure modes
unuax foweratndsr esy and recovery responses for the HLW Melter Process
u operng es 24590-101-TSA-WOOO-O 10-407-577, Re, NA, System. A component- by- component detailed analysis can

V are identified HLW Melter FMEA Report be found in the HLW Melter Failure Modes and Effects
Analysis (FMEA) Document.

Page 9 of 10

High Level Waste FacilUty (HLW) Melter Process System (MM
IMILCWSS *' TrImntUi

'The ngineering Specification for High Level Waste
Melters specifies materials selected to withstnd the
corrosive meter operating environment for the service life

of InCter SSC't Corrosion mnitoring capability during
operations is not required. The Engineering Specification
for High Level Waste Melters considers environmental,
durability, corrosion and erosion factors during materials
selection. Factors evaluated include: surface finish,
chemical resistance, radiation resistance, pressure effects
(Cyclicall.tcebr effects, hardnes n fatigue.

T-he System Description Document states the system shall
provide instrumentation to detect rises in presse in the
melter plenum and provide an actuating signal to the
associated interlocks that follow when the melter plenun
pressur reaches a predetermined value. The melter plenum
prnstnr interlocks will stop feed to the melter and film

cooler injection air on receiving an actuation signal from
the melter pressure instrumentation. Redundant pressure
measurement shown on the P&ID drawings Is provided for
the melter plenum in accordance with requirements of the
Safety EnvelopeDocimmt.

I
i

A
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High Level Waste Facility (HLW) Melter Process System (lMP AREVA -IA-084, Rev. 0

Miscellaneous Treatment Units

High level wastes contarment and confincnrnt
requirements in terms of configuration, interfhces,
instrumentation, control and reliability is provided as
defined in the HMP System Description Document
Confemnt reliability factors for IMP structures, systems
and components ae in accordance with Safety
Requirements Document Volume H, for QL-2
requirements. The HMP mellers use a refractory package to
contain the molten glass. The reftactory package consists of
glass pool refractory and plenum refractory. The refractory

D aD o epacbge is designed to serve as amechanical, thermal, and
Drawings and System Description listed above electrical barrier between the molten glass inside the shell
under References; and the external metal she. The refactory pacbge is

0 Containment and contained within a metal structure with cooling panel
u confinement requirements ASME Boiler and Pressure Vessel Code, SectiRon assemblies on three sides and the bottom of the melter,.

for high level wastes. VEI, (2001 which provide bulk containment and melter coolin& Thea24590-WTP-SRD-ESH-01-001-02, R e.31, metal containment shell / cooling water panels re designed
Safety Requirements Document, Volurne IL. and fabricated in accordance with ASME B&PV Section

VII- The caves that house the, melter installations have
protective liners and provide secondary containment for the
HMP melter process system. Ventilation systems and
offgas systems are provided to control radiological and
chemical material releases and the generation of flanmnable
and explosive gases during normal and accident conditions.
Each melter is connected to a dedicated offgas system
through to the stack, as shown on the P&ID drawings.
Instrumentation is provided to detect and control rises in
offgas pressure in the melter plenum.
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AREVA

c t 1395
Ms. Anne Weldon
Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99352

AREVA-06-044

May 9, 2006

Dear Ms. Weldon:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM41C4-HXYG-00211-
STRUCTURAL INTEGRITY ASSESSMENT OF HIGH LEVEL WASTE (HLW) MELTER
PROCESS SYSTEM (HMP) MISCELLANEOUS TREATMENT UNITS (MTUs)
SUBSYSTEM EQUIPMENT ANCILLARY EQUIPMENT (COGEMA-IA-082, REV. 1)

The Integrity assessment of the subject ancillary equipment has been completed per the
contract requirements and Is enclosed for your use. The assessment found that the design
Is sufficient to ensure that the ancillary equipment are adequately designed and have
sufficient structural strength, compatibility vwth the waste(s) to be processed/stored/treated,
and corrosion protection to ensure that they will not collapse, rupture, or fal.

If you have any questions, please contact Tarlok Hundal at (509) 373-4438, or via facsimile
at (509) 372-0504.

Sincerely,

M. D. Rickenbach, Director
Engineering & Services

AREVA NC Inc.
Richland

Elm

Enclosure

cc: D. C. Pfluger M.1.1104 w/ enclosure(2)

COGEMA. INC.
2423 8'.. C n Ma 5.cn Moe'. tbC*d.k Wt*,, 9lS C c40. mctd..k VSw'qtn 932

1w.: "a 2 M 2 8" P. 50 37 at *m-.



COGEMA-IA-082, Rev. I.

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs) SUBSYSTEM EQUIPMENT

ANCILLARY EQUIPMENT

Please note that source, special nuclear and byproduct materials, as
defined In the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by 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.



COGEMA-IA-082. Rev. I

IQRPE REVIEW
OF

THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs) SUBSYSTEM EQUIPMENT

ANCILLARY EQUIPMENT

"I, Taulok Hundal have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy. Office of River Protection, Richland,
Washington. My duties were Independent review of the current design for the High
Level Waste (HLW) Melter Process System (HMP) Miscellaneous Treatment Units
(MTUs) Subsystem Equipment Ancillary Equipment as required by the Washington
Administrative Code, Dangerous Waste Regulations, Section WAC-173-303-640(3)
(a) through (g) applicable components.'

*1 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 IndMduals 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 nine (9) pages numbered one (1) through nine (9).

Signature

JEXPIRES Wry: )

Date-



High Level Waste (ELW) Melter Process System (EMP) COGEMA-IA-082, Rev. I1
Miscellaneous Treatment Units (MTUa) Subsystem Equipment Ancilary Equipment

This Integrity Assessment addresses the MTUs ancillary equipment associated with the HLW Melter Process System
Scope of this (HXP) two Melters (HIP-MLTR-0000I and -00002) located in Rooms H-0117 and H-0106, respectively, at
Integrity Elevation V-C" of the HLW facility. The MTUs ancillary equipment associated with these two Melters are shown on
Assessment the P&ID drawings 24590-HLW-M6-HMP-POOO, -P0002, -P0003, -P0004,-POC06, -P0007, -P0008, -P0013,

-P0014, -P20001, -P20002, -P20003, -P20004, -P20006, -P20007, -P20008, -P20013, and -P20014.

For each item of 'Information Assessed" (Lie, Criteria) on the following pages. the items listed under "Sorce of
Summary of Informative were reviewed and found to finish adequate design requirements and controls to ensure that the design
Assessment fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste

Regulations for Tank Systems.
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High Level Waste (HLW) Melter Process System (EM ) COGEMA-IA-082, Rev. 1
Miscellaneous Treatment Units (MTUs) Subsystem Eqilpment Andnal' Eqnipment

DT*wingr:
24590-HLW-PI-POIT-Mi. 1Rev. 6,HLWVltrfflim ioBuilIngC~enr Arrangement (Permit) Plan at 1.(-)21'-n
24590-11L W-PI-POIT- 0002,Rev. 5. HLW Vlrifestion Dlng 0 Arrangement (Peftt) Phu atE. 0'- n24590-HLW-P2-POIT-.0005, R. 4, HLW Virification Building Qmral Arrangement (Permit) Pan at EL 58'. n"
24590-HLW-PI-POIT-00009, Rev.10, HLW VItrifictIO Building Genral Arrngenat (Pnit) Sections DD, B-E & F-F;24590-HLW-PI-POIT-0001, Rev. 10, HLWVItrficadon Buding General Arrangement (Prmit) Section 0-0 & H-It
24590-HLW-M6-HMP-POOOI. Rev. 1, P&D -HLW Melter I System Fed and Agitation;
24590-HLW-M6-HMP-P0002, Rev. 1, P&D -lW Melter I SysVm Film Cooler ad Offgn CnaectIon
24590-HLW-M6-HMP-P0003, Rev. 0, P&ID -Melter Process System HLW Meltr I Cooling Systum;
24590-HLW-M6-HMP-P0004. Rev. 0, P&D -LW Malter I Elrode Air Cooling and Joule HeanC
24590-HLW-M6-4HP-Pood. Rev. 1, PAID -HLW Melter I Systn EaS Dischrg Heaters end Airlift
24590-HLW-M6-HMP-flo7, Rev. 1. P&ID -LW Mlter I System West Dicdarp Haen and Airift;
24590-HLW-M&-UMP-PoOOs, Rev. 1, PaD -HLW Melter Proem System Mel.r I oa Por & Monitoring lnrmtaon;
24590-HLW-M6-HMP-Poo 3, Rev. I, P&D -4LW Melts! Syaa Nse, Defty mid lMet Deftcon;
24590-aLW- A6MP-0o14, Rev. 0, PAID -Melter Process System HLW Melter I Cooling Sysem
2459WHLW-M6-HMP-P2001, Rev. IP&nD-HWMeIWr2 System Fad aWdAgfrtoq;
24590-HLW-M6-HlMP-P202, Rev. I, P&ID-HLW Melter 2 Systa Ffle Cooler and Offts Connection;
24590-HLW-M6-HMP-Po03, Rev. 0, P&D..Melt Process Systen HLW Melter 2 Cooling System;
24590-HLW-M4-W -P20004, Rev. 0, P&ID-HMW Molter 2 Electrode Air Cooling and Joale Healn;as Drawings and 24590-HLW-M6-HM(P-P20006, Rev. 1. P&D-HLW Matter 2 System Fadt Discharge Hammr ad AirdiftSystem 24590-HLW-M6-HMP-P20007. Rev. I, P&D -HLW Mete 2 System West Discharge Healers and Akilt

Description 24590-HLW-M6-HMP-P2000 , Rev. , P&ID -HLW Melter Process Syaem Mefir 2 Gs Pour & Monitoring Instumentation.24590-HELW-M6-iMP-P200 13, Rev. 1. P&ID -HLW Melter 2 System Pressure, Density and Level Detection;
24S90-13LW-M6-HMp-P2ool4, Rov. 0, P&ID -Mehter P.oes System HLW Makter 2 Cooling System;
24390-iLW-MS-VITr-PeOO2,Rev.IProcess Plow Dis r HLWVhriffcadomMeert (Sytes HMPmdHOP);24590-HLW-MS-V17T-P20002, Rev. 1, Process Flow Diagram IHLWVirficmton Meter2(Systems HMP and HOP).
24590-HLW-P3-HMP-0w201 2002,Rev. 0, HLW Vietfication boetric (Line No. HMP-L,-020l -S IB-O.);
24590-HLW-P3-HMP-O ~l 2011 2Rev. 0,HLWVftr&fltou howk ri(UnNo. HMp-G,020jl-SllB-o.5);
24590-HLW-P3-HMP-Gl201 1003, Rev. 0, HLW Vitrifcation lomc (Line No. HMP-GL0201 -S10A-5);
24590-iLW-P-HMP-GA02041002,Rev.0,HLWVItrificationlnsbler(LineNO.HM?-GA-02041-SIB--.5);
24590-HLW-P3-HMP-QAM024 2Rey.o, HLWVftrfdc isometric (Line No. HM-GA-020I-sl1B-0-5)24590-HLW-P3-HlMP-GA2043, Rev. 0, HLW VIrifslon Isometric (Lne No. HMP-oA-0204-S0A-.o5);24 590 -LW-P3-HMPGAo2o5 ool, Rey.0, HLW Vitrification Isometric (Lin No. HMP-GA-02050 -slD 424590-HLW-HMP-H30500, Rev.0,Pipe Support Drwin;2 45 90-ELW-HMP-H30501, Rev. 0, Pipe Support Dawing;2 45 90-NLW-HMP-H30502, Rev. 0, Pipe Support Dnwoin;24590-HLW-HMp-O30o3, Rv. 0, Pipe Support Drawne
24590-HLW-HMP-H30504, Rev. 0, Pipe Support Drewing.

System Desvriptlo:
24590-4LW-3YD-MP-00001., Rev. 2, System Description for HLW Melter Process System (HMP),

5/9/06 Page 2 of 9



High Level Waste (HLW) Melter Process System (lMP) COGEMA-IA-082, Rev. I
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

Information Assessed Source of Information Assessment

Drawings and System Description listed above under The Pipe Strew Design Criteria identifies ASME B31.3 as the
References; design code for piping systems of &e WI. The Process

System Description docunent states that the HMP system does
Ancillary equipment design 24590-WWP-DC-PS-C1-001, Rev. 4, Pipe Stress not have any inportant to safety function. Drawings show that
standards we appropriate Design Criteria including "Pipe Strew Criteria" and the acillary equipment Is of QL-1, QL-2 or commercial quality
and adequate for the "Span Method Criteria;" grade and is Seismic Category SC-1, SC-f, SC-I, or SC-IV.
equipments Intended use. ASME B31.3 Code, Process PipIng, 1996 Edition, Detrmination of Quality levels document and Pipe Strew

Anerican Society of Mechanical Enineers; Design Criteria document provide detailed discussion of quality
24590-WXP-3DP-G04T-00905, Rev. 7, grades and seismic categories, respectively. The codes aid
Determination of Quality Levels. standards used are acceptable and adequate for the design of the

ancillary piping for the intended service.
Drawings and listed above under References;

24590-WIP-DC-PS-01-001, Rev. 4, Pipe Stresw a r pment is built to design standads The Pipe

Design Criteria inctuding "Pipe Stres n ite" and Strew Design Criteria specifies that piping is to be designed in

"Span Method Citeria"; accordance with ASMB31.3 Code. Te review of the simple
if the ancillary e = ASM B31.3 Code, Process Piping, 1996 Editi, isometr ad pipe support drawing@ Use intho References,
to be USed is not built to a APipric Scy of Mechmiial e Support Calculation, and of the design process and controls
calcusions aderd, th d 24590-HLW-PHC-HlMP-00l00, Rev. D. RPIP-WP described in Isometric Drawings and Associated Calcustions,
doenda rd, d te sig -W Cctoord Engneing Calculations documncts provides adequate

c uioNcring analzed pit- assurance that HM ancillary equipment are property designed,
princaples of const 24590-WTP-3DP-O4-00906, Rev. 4, Isometrfc installed, and verified to meet the requirements of the applicable

Drawings a d Associated Calculations; design criteria established for the project The review ofthe
2459D-WTP-3DP-G04B-00037, Rev. 10, aforementioned documents demonstrates that sound design
Entvrn Cdlculation . engmeermg principles are used for the design and construction.

Page 3 of 95/9/06



High Level Waste (HLW) Melter Frocess System (HMP) COGEMA-IA-082, Rev. I

Mlscellaneous Treatment Units (MTls) Subsystem Equipment Ancillary Equipment

Information Assessed Source of Information Assessment
The Pipe Stress Design Criteria requires the use of the ASME

as 24590-WTF-DC-PS-01.001, Rev. 4, Pipe Stress B31.3 Code for process piping design. ASME B31.3 requires
adequate st h at the Design Criteria Including "Pipe Stress Criteria" and explicit consideration of operating pressure, operating
end of its design life to "Span Method Criteria;" temperate, thernal expantionucontraction, settlement,

operat ASME Boiler and Pressure Vessel Code, Section M11 vibration, and corrosion allowance in the design of piping. For
Division 1, Rules for Contrction of Noelear Power the seismic design of Seismic Category (SC.I/flf/IhIV) ancillary

V* frltfl. and sisl a Plant Components, American Society of Mechanical equipment, applicable ASME Section III, Subsection NC and

A osels E i engineers, 1995; Appendh and Appendt N, or Uniform Building Code (UBC)
rotected a i ASMB B31.3 Code, Process Pipin, 1996 Edition, are used to supplement the requirements of ASME B31.3.

p t aAmerican Society of Mechanical Engineers; Details of the seismic design methods ar discussed in the Pipe
stress due to settl Uniform Building Code (UBC), 1997; Stress Design Qiteria document These are appropriate eand
sts dex o n or 24590.WTP-PER-M-02-002, Rev. 1, Materials for adequate codes and standards to aum that the ancillary
vllnratio CXPSDAncillary Equipment. equipment has adequate strength at the end of its design life to

I I withstand all anticipated loads.

Page 4 of 95/9106



High Level Waste (LV) Melter Process System (MP) COGEM -IA-082, Rev. 1
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancilary Equipment

Information Assessed Source of Information Assessment
Drawings listed above under Referenes; The Pipe Support Design Cifteria docunent considers all

loadings Identified in ASME B313 and utiling ASME B&PV
24590-WIP-DC-PS-O1-002, Rev. 3, Pipe Support Cde, Section Ill, Division 1. Subsection NP and Appendix P or
Design Criteria; UBC, to supplement the requfrements of ASMB B31.3 for

aeimin design of Seismic Category (SC-l/lIIl/IV) pipe
ASM33 B31.3 Code, Process Piping, 1996 Edition, supports. Donding load cases am passed to the pipe support
American Society of Mechanical Engineers; designers from the results of the ancillary equipment piping
ASME Boiler and Pressure Vessel Code, Section I% stres analyses. Details of the seismic design urthodology are
Division 1, Rules for Construction of Nuclear Power discussed in the Pipe Support Design Criteria document.
Plant Components, American Society of Mechanical Eranles of typical ancillary equipment supports are shown In
Engineers, 1995; dho Ancillary Equipment Pipe Support Design docurent

Ancillay Uniform Building Code (UBC), 1997; Analysis Is by ranem calculation or approved compcter
supporan ad tl 24590-WWP-PER-PS-02-001, Rev. 4, Ancillary pm tat have been verified and validsted. Thea ae

Equipment Pipe Support Design; appropriate codes and standards for design of ancillary
24590-WW-PL-PS-01-001, Rev. I, Verification and equipment supporu for the HMP system. Ancillary equipment
ValidationTest Plan for Bechtel's MEWO Pipe supports are to be designed to ahow a miobmmn of beat to be
Sop-p Pa-lyofPrograms(PCEAPPS); transferredto the building structures. The teamperture ofthe
24590-HLW-PHC-HMP-00I00, Rev. D, RPP-WIP bldin strucues is not to exceed I50"F for conmete and
Pipe Support Calculation for He System (non. 2009' for steel. The review of the san1le isometric drawings,
analyzed piping); pipe support drawings, Pipe Support Calculations, and that of
24590-WIP3DP-004T-00906, Rev. 4, Isometdc the design process and controls described in biorutric Drawings
Drawings and Associated Calculations; and Associated Calculations, am! Engineering Calculation
2459O-W7?-3DP-GO4B-O0037, Rev. 10, documents provides sufficient assurane that HMP ancillary
Engineering Calculations. equipment suppors are adequately designed, installed, and

verified to meet the requirements of the applicable design
crteria established for the project
The Structural Design Cai .r. requires that all outdoor
equipment structural fobndations shall extend Into the

Drawings listed above under References; surrounding soil below to 30" fost line to preclude frost heave.
The system will withstand The BfO ancillary eqprat system considered in fiM
the effects of frost heave. 24590-WIP-DC-ST-01-001, Rev. 11, Structural assessment is located imide the HLW facility. The HLW

Design Clteria. facility structural foundations are well below to grade
elevation, therefore, the HMP system is not subjected to any
frost heave effects.

Page 5 of 95/9M06



High Level Waste (HLW) Melter Process System (MM
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Anciary Equipment

Infornnation Assessed Source of information Assessment

Seams and connections no
adequately designed.

Caracteristics of the waste
to be stored of treated have
been Identified (ignitable
reactive, toxic, specific
gravity vapor pressum
flash point, temperature)

24 5 9P-W I-DC-Ps 4-P, R. 4, pipe Stres
Design Criteria including 7 Ipe Stress Criteria" and
Span Method Critrl;-

ASMB B31.3 Code, Process PipIng, 1996 Edition,
American Society of Mechanical Engineers;
ASMEB 316.5, Piping Flanges and Flauged Fittings,
American Society of Mebanica Enginers
ASKS Biler and Pressure Vessel Code (B&PV),
Section IX, Welding and Brazing QualIfications,
American Society of Mechanical Enginers.

System Description listed above under References-

24590-WIP-PER-P43-001, Rev. 1, Prevention of
Hydrogen Accemlation in WTP Tank Systems and
Miscellaneous Treatment Unit Systems;-
24590-WT-PER-PR-03-0o2, Rev. 2, Toxic Vapors
and Emissions from WIp Tank Systems and
Mlscellaneoin 'ITatont Unit Systems.

Ancillaq equpment is
designed to hadle the
wastes with the
chaeres defined 24590-WTP-PER-M2-02, Rev. 1. Materials for
above a any Areatment /ncflary Equipment
reagents.

Th Pipe Stress Design Criteria specifies the ASME B31.3
Proes Piping design code for the piping systems. Welding is
to be perfoaned in acconance with the requirements of ASME
B31.3 and tOh ASM3 B&PV Cod, Section DL ASMEB 16.5 is
specified for fange designs. These ars appropriate codes and
standards for design aid &brication of the iMP System
urfllayqcquipn.

The Prevton of Hydrgn Accumulation in WIonTnk
Systems and MIscellaneous Treatment Unit System and System
Description docaments indicate that tlamhe or explosive
concentrations ofhydrogen are not expected in the HLW facility
systems ancillary equipment. Simiarly, the Toxic Vapors and
Emissions from WT? Tank system and Miscedlanous
'Ieatment Unit Systems document provides a summy of the
HLW facility ancillary equipment design features that provide
for confinement ad treatnrnt of chronicafly toxic vapors and
emiusions during normal opera ion, abnormal operation, and
during and after a Design Basis seismic event.
Th Materials for Airciny Equipment document specifies that
ancillary equipment materials that contact the waste are to be
equal to or better than those of the upstream source veasels.
Selection of proper material or the fIMP piping and equipmen
ensures that the ancillry equipment is appropriately designed to
handle the waste.
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I Hgh Level Waste (HLW) Melter rrocms System (Uhf) COGEMA-IA-082, Rev. 1]
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Anillary Equipment

Information Assessed Source of Information Assessment
Ie pH range of the waste,
waste tempertun and The Basis of Design document identifies a service designlife ofcorrosion behavior oft. 40 years for the ancillary equipment Detailed materialsatrutny mateiays ar selection (corrosion) evaluations are conducted for each vessel
Ancillary htst 24590-WTP-DB-ENG-01-001, Rev. IF, Basis of in th HMLW facility during process design to assure a 40-year

, mtateial and C DesIgn service life. 11w Materials for Ancillary Squipmens documnen
coat u t 24590-VP-PER-M-02-002, Rev. 1, Materials for requires that the material selection and corroionferosion

S ancillary eq pn . Ancillary 1eupment; allowances for ancillary equipment In contact with the waste
an tiare Is adequately 24590-W?-3PS-NNOO-TOOOl, Rev. 1, Engineering will be equal to or better Than the material and corrosion

6 potected from t Specification for Thermal Insulation for Mechanical allows= of the waste source vesset. The 71crmal Insulation
M orovive effects of the Syat;= specificaton requires th all nsulating materials used on the

waste stream end exterASTM Annual Book of ASrM Standards, American outside of ancillary equipment be pro-approved for -n on
Society of Testing and Materials. snsanitic stainless steel in accordarie with applicable ASIM

prtecton is suficient In standards and tests to preclude external corrosion of ancillary
ensure the eqp Wi equipment Therefore, the ancillary equipumrt will provide the
not leak or fail for the expected design savice life.
design life of the system.

System Description listed above under Refero; ASME B31.3 is the design code for the W7? piping.
Consideration of corrosion, including corrosion allownce, is a

ASME B31.3 Code, Process Piping. 1996 Edition, mandatory requirement of ASMB B31.3 and is appropriately
American Society of Mechanical Engineers; supplemented in the Pipe Simrs Design Criteria document A
24590-WW7-DC-PS-0l-001, Rev. 4, Pipe s required service life of40 years is Identfied in the Basis of

o Corrosion allowance is Design Criteria including "ipO Stress Qiteria" and DIgn fo ancillay euip Detailed nateials selection
adequate for the intended "Span Method C tra;." (corosion) evaluations are contucted for each vessel in the
aeie ff of the ancillary 24590-Wp-DB-ENG-Ol-0l, Rev. IF, Basis of HLW facility during process design to ensure a 40-year service

equipment. Design. life. 1rn Materials for Ancillary Equipment docmentmrequires
24590-W-PE.R-M.02-002, Rev. 1, Materials for hat downstream ancillary equipment is to be constructed of
Ancillary Eupmc equal or beft matcrials, and with the same corrosion allowance
24590-WIP-PER-I,02-001, Rev.6,P asthe *am vessel Corrosion6Prosionipnowangeated
Material Class Dciption, for te ancillary equipment (each piping class and associated

valve fittlngs etr.) in the Piping Material Class Description
I document.

Page 7 of 95/9/06
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Thgh flve Waste (HLW) Melter Process System (lMP) COGEMA-IA-082, Rev. 1
Miscelaneous Treatment Units (MTs) Subsystem Equipment Ancillary Equipment

Information Assessed Source of Infornation Assessment

pressure controls The Pipe Stress Design Criteria documnt specifies ASME
Pn rese valves) arei 24590-WWP-DC-PS-Ol.001, Rev. 4, Pipe Strew B31.3 as the design code for the Wi? piping. ASME 131.3

y desig Design Criteria including "Pipe Stress Criteri" and requires provision b made to safely cousin or relieve my
adequately "pod to Span Method Criteria;" pressure to which the piping may be suljected. ASME B31.3

ASMdE B31.3 Code, Process Pipin& 1996 Edition, piping not protected by a pressur relieving device, or that can
intvesselsAmerica Society ofMechanical Engineers. be isolated from a pressure reliving device must be designed for

at least the highest pressure tat can be developed.
The expected flow paths for the anciliry equipment are
identified on the PAID drawings. The Pipe Stress Design

Drawings listed above under References; Criteria specifies the ASMIlEB31.3 code for piping design. This
code requires piping to be designed to the highest pressure that

-3 24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stc c- be developed in a piping syitum assuring that nuimum
Design Citeria including CPip Strew Citeria"a4 operating sbtsm remain within code allo-bles. Piping
.Sig Merd C 'i'cloa material classes are shown on the PAID &awings, embodded in
ASMe B31.3 Cod, Proces Ppng, 1996 diti h - iten m s for each ancillary 1u4 t component.
American Society of Mechanical Enginers ancillary equipet is desgned for the highest anticipated
24590-W7-3PS-POO.TOIO , Rev S. f I and pressure values which me also within the

At aiu lw an y Spectiation for Pipig Material COnwes General ddntnwtmadpem ie
Mnsual operating Urnes Descrption am pipng listed for each piping material clas in the Piping Material Class

24590-WrP-PER-P-02-001, Rev.adeSunm sripden docinsrt ASMEB31. the
MatrlPClans Res.ripPipin associated standards re appropriate aind adequate for the design
24590-WI7-3DP-GO4T-OO9, Rev.4, otric oeqp annty Fur mr the fabrication or
Drawings and Assoclatd Oaleaions- isometric drawings relsead for construction by Bechtel
2459aWia-3DP-G4B-a 37, Rev. 10 NaIonal, Inc. (BNI), and the design process and countros
Engineering Caculateon. descrIbed in the Isometric Drawings and Associated

caloiations,.nd annering Calculations documentsprovides
adequate assurance that stbecl ancillary equipnt are properly
designed, installed, and verified ton the requirements
identified in the applicable design criteria established for the

Iprudent.

5/9/06



Secondary Containment

40 &r.

Ii

I



Master Distribution Schedule for
WTP Project Subcontract Management Group

AL First Submittal [ Re-SubmIttal 0 QVRP Package
0 No Review Required Re-SubmIttal 0 Submittal Supplement

0 With Attachment ' W/O Attachment (letter only)
0 Fax as Original (Letter Only) 0 Fax as Original (lth Attachment)
d Package 0 Executed Change Order Package
ment Package 0 Back Charge

SUBMnTrAL TRANSMITT

C No Review Required

CORRESPONDENCE:

o Pre-Award/Awar

0 Executed Amend

ubcontract Niumber:
SucnrctTte:

Subcontractor Name:
Subcontract Adinistrator

-I

PDC Document Nun
139504

Name

Dan ?flug&r

2459)-CM-HC4-HXYG-oM I I
Tank Interity Design Assessments by IQRPE
AREVA NC, Inc.

Anne Weldon

iber Rev Document Title Rey
0 AREVA -A-084, Rev. 0

INCOMING DXSTRIBUnON
-I

MSINI
E-10,11-- y I

MS9-A

MSS-1

t:

Barbr Dubiel jMS4 D 23j __________

OUTGOING DISTRIUrION FOR RETURNED STATUSED STICKER SUBMnTAIS

i

MSV

Name E-mai 66 6£ Assigned Action or Remarks
PDC M9-AX

ii
B.8

V

*4

a

S!

24590-PAncpo0052 RP 8 (4/4/2006)
Ref 2459-WTppp-pADC- 009

S

It

..
.

Si

Page I of I

INCOXING DISTRIBUTION

Assigned =Aflon or Remarks
Please rush for permitting



TFiS PAGE INTENTIONALL\
LEFT BANK



PermitNumber WA7890008967
Modification to Revision 8
ExpirationDate: September 27,2004
Page I of I

Drawings and Documents
Attachment 51 - Appendix 11.9

Laboratory Building
Material Selection Documentation

The following drawings have been incorporated into Appendix 11.9 and can be viewed at
the Ecology Richland Office. See Appendix 7.9 for material selection documentation
common to the Pretreatment, LAW, IILW, and Laboratory buildings. New drawings are
in bold lettering.

Drawing/Document Number Description
21 590 LAB NI-D RLD P0002, P Material Selectizn Data Sheet fie-RLD-

VS-004
24590-LAB-NID-RLD-P0002, Rev I Material Selection Data Sheet for RLD-

VSL-00164
LP03 ev- MaterialSeleefien-Date-Sheetor-RLD

VSL-00165
24590-LAB-N1D-RLD-P0003, Rev I Material Selection Data Sheet for RLD-

VSL-00 165
RESERVED RESERVED



24590-LAB-NID-RLD-MOt02
Rev. I

PLANT ITEM MATERIAL SELECTION DATA SHEET

RLD-VSL-00164 (LAB)
Lab Area Sink Drain Collection Vessel (RLD C3 Vessel)

* DnatTMnmpM lXmahi):244/-20
* DeLsa muut b *J (nwttt): 15/7

* tocadion: Lab

EOO
R1081200

Operating conditions as stated on attached Material Selection Data Sheet

Options Considered:
* V-. tasdu ainitfrscd n qeld ed=ts erasel emt rales1.927.
I Mixing w41 be pmrvid by purr and eact. Sod wccumidw at bonn of veal iE WiddpjL Wathdr e awlt for

* Dilaie add 6 aZb dewngs aci blalms.

Materials Considered:

Matrial Rbive Amepaile UDSCpeab
(ins No.) C". Materw Msati

Crbnisow 0.23 X
so.I.<s ______ X
3IM.0531403) 1.18 X
6%Mo "7/0692.) 7.64 X
Alloy 22 (N26022) T.4 X
TI-2 (R0400) 10.1 X

Recommended Material: UNS N08367 or N08926

Recommended Corrosion Allowance: 0.040 Inch (includes 0.024 inch corrosion
allowance and 0.004 Inch erosion allowance)

Process & Operations Limitations:
* De-V9 fiWWlnshinsinZ VotedWu

Plese Sot &Sa WNCO, upedds aclwa ed bywndazct meiM.as
deSda ne Atoet nrVgy Ad 1954 A3(AA, mn td a

tIe U.S. ferinnt of Ee (DOE) & a exdulwUdily by DOE
Ufil PvMunt m A "A &ufeaty. WO MU, at punUfl bD

Ito AA. k . %v d W exc .v mopmdb ty mid OWtnoiy to
fermi. XmIVe. "Meia acl adtr. a dsct c0rhnk at DOE-

vmed asker bctwl. rmadec ei mined krcin Cm
diTMUCWlidA s proved Ibr pom. dualpk. pwes oily.

IS

I EXPrE:S- 12abis 25i

-71ii bvAm documenm conWAis a WWa of 5 *etL.

179/ hsued fo Permiig Uhe

1 3/404 ISUWed for Pcmng Use AD--- AP
REV DATE REASON FOR REVISION PREPARER CHECKER APPROVER

Wh t -. - -. 3

I

I

I

ee



nfl

p
I
t
'.4

IL
I

I
aI..1
I
ii'
S

1~
ii
Ii
ii
II
Ii

JinslJ

Ii
I
I

SI
a
II
I
aI
I
*1
1
.5

f
I

en

iii'
Eli

I
I
I
I
I

II.
I
I
I
I

Ia

ii
lid

'If
jifti
IaIi~
11i;it
Iiiiiil

1~

811111ff1111
fill"'
1111111

I

I
ii
*1

I.
I
I
4If
if
iilb'4Io

41Ill

I
I
I
.5

.1I.

I
.3

:1
I
*1
S

'a

ii

I
*1

I
I
I
*1
*1

I
I

ii
U
0

IA
C
0

U*1
C
U

I.2
I
C
S

*1
It

I
a
'I.
CI
I

.2Ii

a
£

b
*1
2

I
*1
*1
I
I
~1
I

IiIi~
iii

'I
.2

ii,
I
.3

Ii
I.
'I

ii

IS
.2

aI
IIi

ii'a

I.-

I
Ii
asz11 ii



re r rgv;; rw r<
tp fi'IIiiit[ti i

ii 1 R J at

I [F



IM

~ aRM
J HJ A 1lif I :;
"A 111 ,910



ii

lIllillilill

lillllilllI SlIl

.i=-Jij..11i Hill .1

to

0

0
U

I
0.
0 I

I
I 2

I
I
II

I
U
I

CI
C.I
A

'V
'I
S
I

I
It
ii
ii

in

I&

I

V.

i
a
IV

i
C



24590-LAB-NID-XLD-P0003

PLANT ITEM MATERIAL SELECTION DATA SHEET

RLD-VSL-00165 (LAB)
Botcell Drain Collection Vessel
* DvdpT taPawM (-ffht ):248.20

* DesipIPeeLw~eds)b mit):IS/i
* Loea' tab

tsuEO k's
;prpwp Poo

F181111111ii
RlO604la

Contents of this document are Dangerous Waste Permit affecting

Operating conditions as stated on attached Material Selection Data Sheet

PP21.19 U. alqui N MW N "aiontprieeprsh" a d=,ss~92-F.
* Mum6 W be pMided bY pwP ad KuOOM Soli Wmus~on at bnom of wd k a.ticipad. Was, imp a , an" fe

* DiA a id bavihbrfrchWq teYel fawk

Materials Considered:

mstwwl Rebathe Attepteak I twcoa"ma) CAnt pasm" _ __ _

30st CS304013) 1.00 x
316L(s31403) II _ Xa% Mo N347/ NP95/N0926) 764 X

AC-276(10276x) x10 x
ABOYC-2 (NO6022) 11.4 x

T1-2( 5M400) 10.1 | x

Recommended Material: UNS N08367, N08925 or N08926 (6% Mo alloys) or better
Recommended Corrosion Allowance: 0.040 Inch (includes 0.024 inch corrosion

allowance and 0.004 inch erosion allowance)
Process & Operations Limitations:

* Delop fkuhgAing ccdmn

Flu" sf Owa wom aped. suctw ad bwadst nuaidas u
*bS iN . Awmk bara At of 1954 (AEA), krnslad wu

Ow Us. Dqpti of fragy (DO) cilidais; aulyby DDE
acting awm to l AA malhty. DOE as. tat pmaat b
6c AEA.II a aois ad octal,. rWaspn ty ad atafty I

sea csee. upcW alncha, and bypod caml.M atDOE-
d Auin kiiabhnfne conminedei a,

ud-uSd is pvl d Ad bpmu dacrpdion ppown oly

0 3114oDI Imed for Permitting Use A PR
* Ei14]0 Iaswcdtor Pawitn,, Use OLA JaD APR

IEV DATE REASON FOR REVISION PREPARER CHECKER APPROVERShe=: j M --7 .
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2459-LA-N ID-RLD-POoo3
Rev. I

PLANT ITEM MATERIAL SELECTION DATA SHEET
Rduenem:
1. 24590-AB-MVC-RLD0003, Rev. A.MaamW&rrdia Dom SW
2. 24$90-WT-RF-M-4-0006, Rev.2. EmsAsia. SlMen &dW WWARW A, WTP Wage Senws Al Low Nebdan
3. Dwvic.M (Ed 1987. CA7=%rat 11oil, -MIn sh khbA*k. ASM Wemation=4,Nemis PWr6ON44M7
4. Sednk, Al.1996, Canjson faSf rn&nLb. joM Wly& So..bc,NewYakNY l032

BMbftmgpby:
I. 2490.-LA-3YD-RLD40001,.Syg. Descunar the RadLodw Llid ISn L posCl yse4 d

Lbabrmey.
2. Davis.JR (Ed1). 994.UaIl, Larh. in ASM Mmas Husdook. ASM tnmadLmalM tU M.OH 44073

3. Han. NE. 1961. Crolo DaM SY. Mob SedI,, 5th Ed. NACE Inmatiwl, Hon,. TX 77213
4. Iona. RH (Ed.) 1992. SrTfh-onweo nciLig.ASM Intm,.adatrMets hiktOH 44073
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