OFFICE OF RIVER PROTECTION
P.O. Box 450, MSIN H6-60
Richland, Washington 99352

JUL 27 2016

15-ECD-0060 REISSUE

Ms. Alexandra K. Smith, Program Manager
Nuclear Waste Program

Washington State

Department of Ecology

3100 Port of Benton Blvd.

Richland, Washington 99354

Ms. Smith:

SUBMITTAL OF DANGEROUS WASTE PERMIT DESIGN PACKAGE LAW-016, REV. 0,
FOR THE LOW-ACTIVITY WASTE MELTER PROCESS SYSTEM

Reference:  WA7890008967, “Dangerous Waste Portion of the Hanford Facility Resource
Conservation and Recovery Act Permit for the Treatment, Storage, and Disposal of
Dangerous Waste, Part III, Operating Unit 10, ‘Waste Treatment and
Immopbilization Plant.””

This letter is being reissued due to the omission of the Independent Qualified Registered
Professional Engineer report (IA-3014936-000) from the original submittal.

This letter transmits the Low-Activity Waste (LAW) Facility Dangerous Waste Permit (DWP)
Design Package No. LAW-016, Rev. 0, titled Miscellaneous Treatment Unit Subsystem for LAW
Facility LMP System at El. 3 fi.,” (Attachment 1). This permit package provides design
information for the LAW Melter Process System. This action closes out Compliance Schedule
Item 23.

Attachment 1 also provides the design information that is necessary for the Washington State
Department of Ecology (Ecology) to confirm the structures, systems, and components that are
described in the permit package. This will comply with the Reference and will allow Ecology to
permit the installation of the two LAW melters.

This permit package submittal is certified coincident with issuance of the integrity assessment
report contained in the package. Permit-affecting design changes not included in or occurring
after issuance of the final integrity assessment report will be processed in accordance with DWP
requirements for permit modifications. The installation of equipment and components will be
done in accordance with permit packages that are approved and incorporated into the DWP by
Ecology. Attachment 2 are the U.S. Department of Energy, Office of River Protection and
Bechtel National, Inc. certification statements.

Ecology has reviewed the referenced package and comments have been dispositioned.
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15-ECD-0060 REISSUE

If you have any questions, please contact me, or your staff may contact Jan B Bovier,
Environmental Compliance Division, (509) 376-9630.

ECD:JBB

Attachments: (2)

cc w/attachs: cc w/o attachs:

B.L. Curn, BNI R.S. Skeen, CTUIR
B.G. Erlandson, BNI S.L. Dahl, Ecology

S. Greagor, BNI D. McDonald, Ecology
M. McCullough, BNI G.P. Bohnee, NPT

S.K. Murdock, BNI K. Niles, Oregon Energy
D.C. Robertson, BNI E.D. MacAlister, RL
Administrative Record (WTP H-0-8) R. Jim, YN

BNI Correspondence

Environmental Portal, LMSI

cc electronic:

J. Cantu, Ecology (2 hard copies)

A.S. Carlson, Ecology (8 hard copies, Public Review)
T.Z. Gao, Ecology

M.E. Jones, Ecology

J.K. Perry, MSA

A.C. McKarns, RL



Attachment 1
15-ECD-0060 REISSUE
(228 Pages Excluding Cover Sheet)

Dangerous Waste Permit Design Package No. LAW-016, Revision 0
Miscellaneous Treatment Unit Subsystem for LAW Facility LMP
System at El. 3 ft.



CCN 280026

Permit Package LAW-016 Description

LAW-016. Rev. 0. “Miscellaneous Treatment Unit Subsystem for LAW Facility LMP System at El. 3 ft”

The Low-Activity Waste (LAW) Facility permit package LAW-016 addresses installation of the two LAW
melters at the 3 ft elevation of the LAW Facility.

In the LMP system, LAW melter feed, consisting of LAW waste concentrate mixed with glass former
chemicals, is transferred as a slurry by air displacement pumps from the Melter 1 Feed Vessel (LFP-VSL-
00002) to LAW melter 1 (LMP-MLTR-00001) through feed nozzles in the melter lid. The process is the same
for slurry transferred from the Melter 2 Feed Vessel (LFP-VSL-00004) to LAW melter 2 (LMP-MLTR-
00002). In the melter, water and waste feed volatile constituents evaporate, leaving behind a layer of material
known as the “cold cap”. New slurry is added at about the same rate as the cold cap dissolves in the glass melt
pool maintaining the quantity of cold cap material at a steady level. Waste feed components that remain in the
cold cap undergo chemical reactions, are converted to their respective oxides, and dissolve in the melt pool.
Bubblers inject air into the molten glass for agitation. As the slurry is fed, molten glass is formed that
accumulates in the glass tank. When the melt level rises to a predetermined upper limit, an air lift mechanism
is actuated and glass is discharged to a container. The evaporated water and waste feed volatile constituents
are treated by the primary and secondary offgas treatment systems, monitored, and released to the atmosphere.

Permit package LAW-016, Rev. 0, includes:

e An assessment report signed by an independent qualified registered professional engineer (IQRPE)
certifying certain portions of the permit package

Melter assembly mechanical drawings

An engineering specification for the LAW melters

A specification change notice — update seismic clamp installation

A mechanical data sheet for each LAW melter

A corrosion evaluation for the LAW melters

The following components of this package are already included in the Dangerous Waste Permit and in the
Administrative Record, or they are provided with other permit packages, as listed in the Table of Contents:

A general arrangement plan for the 3-ft elevation of the LAW Facility
Two process flow diagrams for the LMP system
Twenty-seven piping and instrumentation diagrams
Engineering specifications for:
o Pressure vessel design and fabrication
o Seismic qualification criteria for pressure vessels
o Pressure vessel fatigue analysis
o Positive material identification for shop fabrication
A document describing secondary containment design
A document describing the LAW offgas system bypass analysis
A document describing the installation of tank systems and miscellaneous treatment unit systems
A system design description for the LAW melter
A material and energy balance (Flowsheet Bases and Assumptions)
A document describing the control of toxic vapors and emissions from WTP tank systems and
miscellaneous treatment unit systems
e A document describing the control of hydrogen accumulation in tank systems and miscellaneous treatment
unit systems
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Permit Design Package No. LAW-016, Rev 0

Table of Contents

December 7, 2015
For Incorporation into the Permit

CCN280026

Miscellaneous Treatment Unit Subsystem for LAW Facility LMP System at EI 3 ft

Engineering Document Title Document Number Revision | Permit Condition | Included Remarks
IQRPE Independent Assessment Report 24590-CM-HC4-HXYG-00240- HL10.HS.c.i Y To be included in Appendix 9.11
02-00014
Permit Package Drawings

General Arrangement Plans 24590-LAW-P1-P01T-00002 7/ HIL.10.H. S c.ii N In Appendix 9.4

Process Flow Diagrams 24590-LAW-MS5-V17T-00004 4 IL10.H.5.c.ii N In Appendix 9.1
24590-LAW-MS5-V17T-00005 4

Piping and Instrument Diagrams 24590-LAW-M6-LMP- 0 II.10.H 5 c.ii N In Appendix 9.2
00001001 CBI
24590-LAW-M6-LMP- 0
00002001 CBI, 00002002 CBI
24590-LAW-M6-LMP- 0
00003001
24590-LAW-M6-LMP- 0
00040001
24590-LAW-M6-L.MP- 0
00005001 CBI
24590-LAW-M6-LMP- 0
00007001, 00007002
24590-LAW-M6-LMP- 0
00008001
24590-LAW-M6-LMP- 0
00010001
24590-LAW-M6-LMP- 0
00012001
24590-LAW-M6-LMP- 0
00031001 CBI
24590-LAW-M6-LMP- 0
00032001 CBI, 00032002 CBI
24590-LAW-M6-LMP- 0
00033001
24590-LAW-M6-LMP- 0
00035001 CBI

Page 1 of 4

— |




Permit Design Package No. LAW-016, Rev 0
Miscellaneous Treatment Unit Subsystem for LAW Facility LMP System at EL 3 ft

CCN280026

Table of Contents
For Incorporation into the Permit
Engineering Document Title Document Number Revision | Permit Condition | Included Remarks
24590-LAW-M6-LMP- 0
00037001, 00037002
24590-LAW-M6-LMP- 0
00038001
24590-LAW-M6-LMP- 0
00042001
24590-LAW-M6-LMP- 0
00013001, 00013002, 00043001
24590-LAW-M6-LOP- 0
00004001, 00004002
24590-LAW-M6-LOP- 0
00005001, 00005002
Mechanical Drawing
LAW Melter Assembly - Isometric View | 24590-LAW-MF-LMP-00001 0 HL10.H.5.c.ii ¥ To be included in Appendix 9.6
ILI10.H.5.c.vi
LAW Melter Assembly - Plan View 24590-LAW-MF-LMP-00002 0 Y To be included in Appendix 9.6
LAW Melter Assembly —~ East, West and | 24590-LAW-MF-LMP-00003 0 ¥ To be included in Appendix 9.6
North Elevation
LAW Melter Assembly — Section A-A 24590-LAW-MF-LMP-00004 0 Y To be included in Appendix 9.6
Engineering Specifications:
Pressure Vessel Design and Fabrication 24590-WTP-3PS-MV00-T0001 5 IL10.H.5.c.ii N In Appendix 7.7. Rev § is going in LAW-025
Seismic Qualification Criteria for Pressure | 24590-WTP-3PS-MV00-T0002 3 I.10.H.5.c.iii N In Appendix 7.7
Vessels MI.10.H.5.c.vi
Pressure Vessel Fatigue Analysis 24590-WTP-3PS-MV00-T0003 3 N In Appendix 7.7
Positive Material Identification (PMI) for | 24590-WTP-3PS-G000-T0002 9 N In Appendix 7.7. Rev 9 is going in LAW-028
Shop Fabrication
Low Activity Waste Melters 24590-LAW-3PS-AE00-T0001 6 X To be included in Appendix 9.7
Specification Change Notice - Update 24590-LAW-3PN-LMP-00002 N/A ¥ To be included in Appendix 9.7
Seismic Clamp Installation
Mechanical Data Sheets:
Low-Activity Waste Melter | 24590-LAW-MOD-LMP-00001 3 HL10.H.5.c.ii ¥ To be included in Appendix 9.6
Low-Activity Waste Melter 2 24590-LAW-MOD-LMP-00002 3 HL10.H S.c.vi ) To be included in Appendix 9.6
Page 2 of 4
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Permit Design Package No. LAW-016, Rev 0 CCN280026
Miscellaneous Treatment Unit Subsystem for LAW Facility LMP System at EI. 3 ft

Table of Contents
For Incorporation into the Permit
Engineering Document Title Document Number Revision | Permit Condition | Included Remarks

Secondary Containment Design 24590-WTP-PER-CSA-02-001 10 ML.10.H.5.c.ii N In Appendix 7.5

I1.10.H.5.c.iii
Corrosion Protection for Buried Components | N/A - IIL10.H.5.c.iv N There are no buried components in contact

with soil or water in the LAW facility EL 3 ft.
Corrosion Evaluation: LAW Melter | and 24590-LAW-N1D-LMP-00001 ] HL10.H.5.c.ii Y To be incorporated into Appendix 9.9
Melter 2 Gas-barrier and Cooling Panels HL.10.H.5.c.v
LAW Vitrification Offgas System Bypass 24590-LAW-PER-PR-03-001 2 I1.10.H.5.c.ix N In Appendix 9.18
Analysis
Installation of Tank Systems and 24590-WTP-PER-CON-02-001 6 [I1.10.H.5.c.x N In Appendix 7.12.
Miscellaneous Unit Systems
Completed Permit Tables for Primary Not Applicable - II1.10.H.5.c.vii N There are no primary containment sumps or
Containment Sumps and Floor Drains floor drains in the LAW facility EL 3 fi.
J
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Permit Design Package No. LAW-016, Rev 0 CCN280026
Miscellaneous Treatment Unit Subsystem for LAW Facility LMP System at EI. 3 ft

Table of Contents
For Incorporation into the Administrative Record
Engineering Document Title Document Number i Revision f Permit Condition | Included Remarks

Structural Support Calculations Specific to Not Applicable i - {  HL10.H.S5.c.ni N There are no off-specification, non-standard and
Off-Specification, Non-Standard and Field | field fabricated subsystems in the LAW facility
Fabricated Subsystems ‘r ElL. +3 ft
Low-Activity Waste Melter Process System 24590-LAW-3ZD-LMP-00001 0 ML.10.H.5.c.vii ¥ For incorporation into Administrative Record
Design Description
Flowsheet Bases. Assumptions, and 24590-WTP-RPT-PT-02-005 7; ML 10.H.5.c.viii N In Administrative Record (CCN 282694)
Requirements
2010 WTP Material Balance and Steady 24590-WTP-RPT-PET-10-022 0 1. 10.H.5.c.viii N In Administrative Record (CCN 241137)
State Flowsheet Assessment, Deliverable 2.7
Steady-State (AES) Model Run Report for 24590-WTP-MRR-PET-10-010 0 II1.10.H.5.c.viii N In Administrative Record (CCN 241137)
2010 Material Balance and Process
Flowsheet Analysis Assessment Report
Control of Toxic Vapors and Emissions from | 24590-WTP-PER-PR-03-002 3 I1.10.H.5.c.xi N In Administrative Record (CCN 178564)
WTP Tank Systems and Miscellaneous
Treatment Unit Systems
Prevention of Hydrogen Accumulation LAW Miscellaneous Treatment N/A [1.10.H.5.c.xii N Incorporate into Administrative Record.

Unit Hydrogen Accumulation Submitted with LAW-025. l

Document for the DWP

Administrative Record (CCN '

280210) l
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{SSUED BY
December 8, 2015 RPP-WTP PDC
Ms. Tess Kiatt ¢
Subcontract Administrator
Bechte! National, Inc.
2435 Stevens Center Place

Richland, Washington 99354

Dear Ms. Klatt:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00240 |IQRPE
STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR LAW LMP MISCELLANEOUS UNIT
MELTERS (LMP-MLTR-00001/2) (1A-3014936-000)

The integrity assessment of the subject LAW LMP Miscellaneous Unit Melters (LMP-MLTR-00001/2)
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 LAW LMP Miscellaneous Unit Melters (LMP-
MLTR-00001/2) are adequately designed and have sufficient structural strength, compatibility with the
waste(s) to be processed/stored/treated, and corrosion protection to ensure that they will not collapse,
rupture, or fail.

If you have any questions, please contact Tarlok Hundal at (509) 371-1975, or via email at
tarlok.hundal@areva.com.

Sincerely,

‘ S . ’7>"‘) .
Aty

Elizabeth W, Smith, C.P.M
Contract Administrator
AREVA Federal Services LLC
Richland Office

Enclosure (1)
LP

cc: D. C. Pfluger, MS 12-2A w/enclosure (2)

AREVA Federal Services LLC 2 Gf;/‘?” M M‘/—HX YA 002 Y0 -0 'ngli @ (_004

2101 Horn Rapids Road ‘-Richland, WA 99354
Tel: (509) 371-1893 *-Fax: (509) 375-8495 ' -www.us.areva.com
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AREVA

1A-3014936-000

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT
FOR LAW LMP
MISCELLANEOUS UNIT MELTERS
(LMP-MLTR-00001/2)

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

1A-3014936-000

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT
FOR LAW LMP
MISCELLANEOUS UNIT MELTERS
(LMP-MLTR-00001/2)

“l, Tarlok Singh Hundal, have reviewed and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the LAW LMP Miscellaneous Unit Melters (LMP-
MLTR-00001/2), as required by the Washington Administrative Code, Dangerous Waste
Regulations, Section WAC-173-303-640(3) (a) through (g) applicable components.”

“I certify under penalty of law that | have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment.”

The documentation reviewed indicates that the design fully satisfies the requirements of the
WAC.

The attached review is sixteen (16) pages numbered one (1) through sixteen (16).

—Sthudad

Signature




IQRPE Structural Integrity Assessment Report for LAW LMP 1A-3014936-000

Miscellaneous Unit Melters (LMP-MLTR-00001/2)

This Integrity Assessment includes the evaluation of two LAW Melters (LMP-MLTR-00001/2), including their
Scope of this Integrity | appurtenances located at Elevation 3'-0" in Room L-0112 of the LAW Vitrification Building as shown on plant
Assessment general arrangement plan drawing 24590-LAW-P1-P01T-00002. In this report, the Melters are also interchangeably
referred to be as miscellaneous units, vessels, or plant items.

Scope

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the documents listed under "Source of
Information” were reviewed and found to furnish adequate design requirements and controls to ensure that the design
fully satisfies the requirements of Washington Administrative Codec (WAC), Chapter 173-303 WAC, Dangerous
Waste Regulations, Section WAC-173-303-640 (3) (a) through (g) applicable elements of the Tank Systems.

Summary of Assessment

12/8/15 Page 1 of 16 AREVA Federal Services LLC
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IQRPE Structural Integrity Assessment Report for LAW LMP 1A-3014936-000 |
Miscellaneous Unit Melters (LMP-MLTR-00001/2) ‘

Material Requisition (MRY:

24590-QL-MRA-MEEM-00001, Rev. 10, Melter, Fabrication and Assembly, LAW (ML007), including SDDR No. 24590-WTP-ML-
SDDR-10-00091.

Specifications Listed in MR:
The following Specifications with their respective revision and Specification Change Notices (SCNs) are listed in the above listed

Material Requisition:

24590-WTP-3PS-G000-T0002, Engineering Specification for Positive Material Identification (PMI);
24590-WTP-3PS-G000-T0003, Engineering Specification for Packaging, Handling, and Storage Requirements;
24590-WTP-3PS-G000-T0006, Engineering Specification for Preserving, and Preparing Melter and Melter Components for
Material Requisition | Shipping, Handling, and Storage;

and Specifications 24590-WTP-3PS-G000-T0019, Engineering Specification for Acquisition of Commercial Items and Services for use in Safety
Application at WTP.

Specifications:

24590-1.AW-3PS-AE00-T0001, Rev. 6, Engineering Specification for Low Activity Waste Melters;
24590-WTP-3PS-MQRO0-T0004, Rev.1, Engineering Specification for LAW Facility Melter Rails, including 24590-WTP-3PN-
MQR0-00033, 24590-WTP-FC-M-08-0114, 24590-WTP-SDDR-MH-07-00014, and 24590-WTP-SDDR-08-00011;
24590-LAW-3PS-M000-T0001, Rev. 1, Engineering Specification for LAW Pour Spout and Seal Head, including 24590-WTP-
SDDR-M-05-00601;

24590-WTP-3PS-FB01-T000I, Rev. 6, Engineering Specification for Structural Design Loads for Seismic Category 11 & IV
Equipment and Tanks, including 24590-WTP-3PN-FB01-0001 1, 24590-WTP-SDDR-E-15-00002, -00004, -00011, and 24590-WTP-
SDDR-J-15-00003.

References

12/8/15 Page 2 of 16 AREVA Federal Scrvices LLC




IQRPE Structural Integrity Assessment Report for LAW LMP [A-3014936-000
i Miscellaneous Unit Meiters (LMP-MLTR-00001/2)

i Plant Drawings including Drawing Change Notices (DCNs) listed in the above listed Material Requisition

24590-LAW-P1-PO1T-00002, Rev. 7, LAW Vitrification Building General Arrangement Plan at El. 3'-0%;
24590-LAW-M6-LMP-00001001 (CBI), Rev. 0, P & ID-LAW Melter Process System Melter 1 Agitation Zone 1 & Zone 2
LMP-RK-0040A/B;

24590-LAW-M6-LMP-00031001(CBI), Rev. 0, P & ID-LAW Melter Process System Melter 2 Agitation Zone 1 & Zone 2;
24590-LA W-M6-LMP-00002001 (CBI), Rev. 0, P & ID-LAW Melter Process System Melter 1 Agitation Zone 3 and Level
Detection LMP-RK-00040B and PPJ-RK-00001;

24590-LA W-M6-LMP-00002002 (CBI), Rev. 0, P & ID-LAW Melter Process System Melter 1 Agitation Zone 3 and Level
Detection LMP-RK-00040C;

24590-LAW-M6-LMP-00032001 (CBI), Rev. 0, P & ID-LAW Melter Process System Melter 2 Agitation Zone 3 & Level Detection
LMP-RK-00041B and PPJ-RK-00002;

24590-LA W-M6-LMP-00032002 (CBI), Rev. 0, P & ID-LAW Melter Process System Melter 2 Agitation Zone 3 & Level Detection
LMP-RK-00041C;

24590-LAW-M5-V17T-00004, Rev, 4, Process Flow Diagram LAW Vitrification Melter 1 (System LMP & LOP),
24590-LAW-MS5-V17T-00005, Rev. 4, Process Flow Diagram LAW Vitrification Melter 2 (System LMP & LOP),
24590-LAW-DB-S13T-00158, Rev. 3, LAW Vitrification Building Main Building Melter Rail Anchorage Enlarged Plan;
24590-LAW-DB-S13T-00014, Rev. 6, LAW Vitrification Building Main Building Partial Conc. Forming Plan Zone 1 @ El (+) 3°-07;
24590-WTP-DD-S13T-00004, Rev. 5, Civil/Structural Standards Standard Embedded Anchor Bolt Details.
24590-LAW-DB-S13T-00018, Rev. 5, LAW Vitrification Building Main Building Partial Conc. Forming Plan Zone 5 @ EI (+) 3°-07;
24590-LAW-M0-LMH-00002001, Rev. 3, Vitrification System LMH Design Proposal Drawing LSM Rail Assembly;

24590-LA W-M0-LMH-00002002, Rev. 3, Vitrification System LMH Design Proposal Drawing LSM Rail Assembly Details;
24590-LA W-M0-LMH-00002003, Rev. 2, Vitrification System LMH Design Proposal Drawing LSM Rail Assembly Details;
24590-LAW-MF-LMP-000001, Rev. 0, LAW Melter Assembly-LA W-MLTR-00001/00002 Isometric View,

24590-LA W-MF-LMP-000002, Rev. 0, LAW Melter Assembly-LAW-MLTR-00001/00002 Plan View;
24590-LAW-MF-LMP-000003, Rev. 0, LAW Melter Assembly-LAW-MLTR-00001/00002 East, West and North Elevation;
24590-LAW-MF-LMP-000004, Rev. 0, LAW Melter Assembly-LAW-MLTR-00001/00002 Section A-A;
24590-LAW-MX-LMP-00009001, Rev. 0; LAW Melter Shield Lid Assembly (WTP-M-11750);

24590-LAW-MX-LMP-00009002, Rev. 0; LAW Melter Shicld Lid Assembly (WTP-M-11750),

24590-LAW-MX-LMP-00009003, Rev. 0; LAW Melter Shield Lid Assembly (WTP-M-11750);

24590-LAW-MX-LMP-00009004, Rev. 0; LAW Melter Shield Lid Assembly (WTP-M-11750);

24590-LAW-MX-LMP-0000900S, Rev. 0; LAW Melter Shield Lid Assembly (WTP-M-11750);

24590-LAW-MX-LMP-00009006, Rev. 0; LAW Melter Shield Lid Assembly (WTP-M-11750);

24590-LAW-MX-LMP-00009007, Rev. 0; LAW Melter Shield Lid Assembly (WTP-M-11750);

24590-LAW-MX-LMP-00009008, Rev. 0; LAW Melter Shield Lid Assembly (WTP-M-11750);

24590-LAW-MX-LMP-00009009, Rev. 0; LAW Melter Shield Lid Assembly (WTP-M-11750);

Plant Drawings

Refercnces (cont’d)

12/8/15 Page 3 of 16 AREVA Federal Services LLC
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IQRPE Structural Integrity Assessment Report for LAW LMP 1A-3014936-000
Miscellaneous Unit Melters (LMP-MLTR-00001/2)

T

24590-LAW-MX-LMP-00010001, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
24590-LAW-MX-LMP-00010002, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
24590-LAW-MX-LMP-00010003, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
24590-LAW-MX-LMP-00010004, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
| 24590-LAW-MX-LMP-00010005, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
" | 24590-LAW-MX-LMP-00010006, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
24590-LAW-MX-LMP-00010007, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
24590-LAW-MX-LMP-00010008, Rev. 0;: LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
24590-LAW-MX-LMP-00010009, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
24590-LAW-MX-LMP-00010010, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
24590-LAW-MX-LMP-00010011, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806);
24590-LAW-MX-LMP-00010012, Rev. 0; LAW Melter Gas Barrier Lid Frame Assembly (WTP-M-11806).

Plant Drawings

References (cont’d)
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IQRPE Structural Integrity Assessment Report for LAW LMP : 1A-3014936-000
' Miscellaneous Unit Melters (LMP-MLTR-00001/2)

Vendor Fabrication Drawings (* Bechtel Status Code | Drawings):

Note: Many of the following drawings have been changed via various design change media documents, however, instead of listing all
of them hercin due to their very high number, they have been identified in the Redlined Drawings listed in Attachment L of 24590-
LAW-M2C-LMP-00002, Rev. A, Structural and Seismic Analysis document. Each Redlined Drawing listed therein includes the list
of change documents and shows the associated changes. All design changes issued against a drawing have been accounted for in the
aforementioned analysis document. During the aforementioned analysis process, additional changes were recommended and
incorporated as listed in the Vendor Design Change Notice (VDCN) # 24590-LAW-VDCN-ML-15-00018. This Integrity Assessment
Report has been prepared inclusive of the review of the applicable drawings and design media.

24590-QL-HC4-W000-0001 1-03-32, Rev. 00C, South Wall Module Assembly;

| 24590-QL-HC4-W000-00011-03-33, Rev. 00A, South Wall Module Assembly;

! ! 24590-101-TSA-W000-0010-409-122, Rev. 00C, South Wall Module Assembly;

| 24590-101-TSA-W000-0010-409-123, Rev. 00C, South Wall Module Assembly;
24590-101-TSA-W000-0010-409-124, Rev. 00C, South Wall Module Assembly;
24590-101-TSA-W000-0010-409-125, Rev. 00C, South Wall Module Assembly;
24590-101-TSA-W000-0010-409-128, Rev. 00C, South Wall Module Assembly;
24590-101-TSA-WO000-0010-409-111, Rev. 00B, South Wall Module Details;

Vendor Drawings 24590-101-TSA-W000-0010-409-112, Rev. 00B, South Wall Module Details;
24590-101-TSA-W000-0010-409-113, Rev. 00C, South Wall Module Details;
24590-101-TSA-W000-0010-409-1 14, Rev. 00B, South Wall Module Details;
24590-101-TSA-W000-0010-409-955, Rev. 00B, South Wall Module Assembly;
24590-QL-HC4-W000-00011-03-00286, Rev. 00A, South Wall Module Assembly;
24590-QL-HC4-W000-00011-03-00309, Rev. 00A, North Wall Module Assembly;
24590-QL-HC4-W000-00011-03-00310, Rev. 00A, North Wall Module Assembly;
24590-QL-HC4-W000-0001 1-03-00312, Rev. 00A, North Wall Module Assembly;
24590-QL-HC4-W000-00011-03-00313, Rev. 00A, North Wail Module Assembly;
24590-QL-HC4-W000-00011-03-00314, Rev. 00A, North Wall Module Assembly;
24590-QL-HC4-W000-00011-03-00315, Rev. 00A, North Wall Module Assembly;
24590-QL-HC4-W000-00011-03-00316, Rev. 00B, North Wall Module Shielding Assembly;
24590-QL-HC4-W000-00011-03-00319, Rev. 00B, North Wall Module Shielding Assembly,
24590-101-TSA-W000-0010-409-167, Rev. 00B, North Wall Module Shiclding Details;
24590-QL-HC4-W000-00011-03-00320, Rev. 00A, North Wall Module Details;
24590-QL-HC4-W000-00011-03-00321, Rev. 00A, North Wall Module Details;
24590-QL-HC4-W000-00011-03-00323, Rev. 00A, North Wall Module Details;
24590-101-TSA-W000-0010-409-131, Rev. 00C, South Wall Module Gas Barrier Assembly;
24590-101-TSA-W000-0010-409-888, Rev. 00B, South Wall Module Gas Barrier Assembly;

Refcrences (cont’d)
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24590-101-TSA-W000-0010-409-140, Rev. 00C, South Wall Module Shielding Assembly;
24590-101-TSA-W000-0010-409-141, Rev. 00C, South Wall Module Shielding Assembly;
24590-QL-HC4-W000-0001 1-03-38, Rev. 00A, North Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-00011-03-39, Rev. 00A, North Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-00011-03-40, Rev. 00A, North Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-00011-03-43, Rev. 00A, North Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-00011-03-00324, Rev. 00A, West Wall Assembly Module;
24590-QL-HC4-W000-00011-03-00325, Rev. 00A, West Wall Assembly Module;
24590-QL-HC4-W000-00011-03-00326, Rev. 00A, West Wall Assembly Module;
24590-QL-HC4-W000-0001 1-03-00327, Rev. 00A, West Wall Assembly Module;
24590-QL-HC4-W000-00011-03-00328, Rev. 00A, West Wall Assembly Module;
24590-101-TSA-W000-0010-409-186, Rev. O0E, West Wall Module Gas Barrier Assembly;
24590-101-TSA-W000-0010-409-187, Rev. 00C, West Wall Module Gas Barrier Assembly;
24590-101-TSA-W000-0010-409-188, Rev. 00E, West Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-00011-03-00332, Rev. 00A, West Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-00011-03-00335, Rev. 00A, West Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-0001 1-03-00336, Rev. 00A, West Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-00011-03-00337, Rev. 00A, West Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-00011-03-00338, Rev. 00A, West Wall Module Shielding Assembly;
24590-QL-HC4-W000-0001 1-03-00339, Rev. 00A, West Wall Module Shielding Assembly;
24590-QL-HC4-W000-00011-03-00340, Rev. 00A, West Wall Module Shielding Assembly;
24590-QL-HC4-W000-00011-03-00341, Rev. 00A, West Wall Module Shiclding Assembly;
24590-QL-HC4-W000-00011-03-00342, Rev. 00A, West Wall Module Shielding Assembly;
24590-QL-HC4-W000-00011-03-00343, Rev. 00A, West Wall Module Shielding Assembly;
24590-QL-HC4-W000-00011-03-00349, Rev. 00B, East Wall Assembly Module;
24590-QL-HC4-W000-0001 1-03-00350, Rev. 00B, East Wall Assembly Module;
24590-QL-HC4-W000-0001 1-03-00351, Rev. 00B, East Wall Assembly Module;
24590-QL-HC4-W000-00011-03-00352, Rev. 00A, East Wall Assembly Module;
24590-QL-HC4-W000-00011-03-00355, Rev. 00A, East Wall Assembly Module;
24590-QL-HC4-W000-00011-03-00357, Rev. 00A, East Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-00011-03-00358, Rev. 00A, East Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-0001 1-03-00359, Rev. 00A, East Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-0001 1-03-00360, Rev. 00A, East Wall Module Gas Barrier Assembly;
24590-QL-HC4-W000-0001 1-03-00345, Rev. 00A, West and East Wall Module Details;
24590-QL-HC4-W000-00011-03-00346, Rev. 00A, West and East Wall Module Details;
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Vendor Drawings

References (cont’d)

24590-QL-HC4-W000-00011-03-00347, Rev. 00A, West and East Wall Module Details;
24590-QL-HC4-W000-00011-03-00348, Rev. 00A, West and East Wall Module Details;
24590-QL-HC4-W000-00011-03-00235, Rev. 00C, Lower Containment Box Liner (Pour Spout);
24590-QL-HC4-W000-0001 1-03-00236, Rev. 00A, Lower Containment Box Liner (Pour Spout),
24590-QL-HC4-W000-0001 1-03-00274, Rev. 00B, Lower Containment Box Liner (Pour Spout);
24590-QL-HC4-W000-00011-03-00624, Rev. 00A, Lower Containment Box Liner (Pour Spout);
24590-QL-HC4-W000-00011-03-00625, Rev. 00A, Lower Containment Box Liner (Pour Spout);
24590-QL-HC4-W000-00011-03-00626, Rev. 00A, Lower Containment Box Liner (Pour Spout);
24590-QL-HC4-W000-00011-03-00627, Rev. 00A, Lower Containment Box Liner (Pour Spout);
24590-101-TSA-W000-0010-409-1387, Rev. 00B, Lower Containment Box Liner (Pour Spout);
24590-101-TSA-W000-0010-409-1388, Rev. 00B, Lower Containment Box Liner (Pour Spout);
24590-QL-HC4-W000-00011-03-00428, Rev. 00A, Base Assembly;
24590-QL-HC4-W000-0001 1-03-00429, Rev. 00A, Base Assembly;
24590-QL-HC4-W000-00011-03-00430, Rev. 00A, Base Assembly;
24590-QL-HC4-W000-00011-03-00431, Rev. 00A, Base Assembly;
24590-QL-HC4-W000-0001 1-03-00432, Rev. 00A, Base Assembly;
24590-QL-HC4-W000-00011-03-00433, Rev. 00A, Base Assembly;
24590-QL-HC4-W000-00011-03-00434, Rev. 00A, Base Frame Assembly;
24590-QL.-HC4-W000-0001 1-03-00435, Rev. 00A, Base Frame Assembly;
24590-QL-HC4-W000-00011-03-00436, Rev. 00A, Base Frame Assembly;
24590-QL-HC4-W000-00011-03-00437, Rev. 00A, Base Frame Assembly;
24590-QL-HC4-W000-00011-03-00438, Rev. 00A, Base Frame Assembly;
24590-QL-HC4-W000-0001 1-03-00439, Rev. 00A, Base Frame Assembly;
24590-QL-HC4-W000-00011-03-00445, Rev. 00A, Base Frame Details;
24590-QL-HC4-W000-0001 1-03-00446, Rev. 00A, Base Frame Details;
24590-101-TSA-W000-0010-409-1063, Rev. 00A, Base Frame Details;
24590-101-TSA-W000-0010-409-1057, Rev. 00A, Base Seismic Clamp Assembly;
24590-101-TSA-W000-0010-409-1058, Rev. 00A, Base Seismic Clamp Assembly;
24590-101-TSA-W000-0010-409-1059, Rev. 00A, Base Seismic Clamp Assembly;
24590-101-TSA-W000-0010-409-450, Rev. 00B, Base Seismic Clamp Assembly;
24590-101-TSA-WO000-0010-409-451, Rev. 00B, Base Seismic Clamp Frame;
24590-101-TSA-W000-0010-409-452, Rev. 00B, Base Seismic Clamp Details;
24590-101-TSA-W000-0010-409-453, Rev. 00C, Seismic Pin Support Frame;
24590-101-TSA-W000-0010-409-454, Rev. 00C, Rail Guide Details;
24590-101-TSA-W000-0010-409-455, Rev. 00B, Rail Guide Details;

12/8/15
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Vendor Drawings

References (cont’d)

24590-101-TSA-W000-0010-409-430, Rev. 00B, Base Roller Assembly;
24590-101-TSA-W000-0010-409-432, Rev. 00B, Roller Frame Details;
24590-101-TSA-W000-0010-409-456, Rev. 00B, Pulley Assembly;
24590-QL-HC4-W000-0001 1-03-00447, Rev. 00A, Gas Barrier Plate Details;
24590-QL-HC4-W000-00011-03-00448, Rev. 00A, Gas Barrier Plate Details;
24590-QL-HC4-W000-00011-03-00451, Rev. 00B, Base Center Assembly;
24590-QL-HC4-W000-0001 1-03-00452, Rev. 00B, Base Center Assembly;
24590-QL-HC4-W000-00011-03-00453, Rev. 00B, Base Center Assembly;
24590-QL-HC4-W000-00011-03-00454, Rev. 00A, Base Center Assembly;
24590-QL-HC4-W000-00011-03-00455, Rev. 00B, Base Center Assembly;
24590-QL-HC4-W000-00011-03-00456, Rev. 00B, Pulley Assembly;
24590-QL-HC4-W000-00011-03-00578, Rev. 00A, Melter Assembly Base and Wall Module;
24590-QL-HC4-W000-00011-03-00587, Rev. 00A, Melter Assembly Base and Wall Module;
24590-QL-HC4-W000-00011-03-00579, Rev. 00A, Melter Assembly Base and Wall Module;+-
24590-QL-HC4-W000-00011-03-00580, Rev. 00A, Melter Assembly Base and Wall Module;
24590-101-TSA-W000-0010-409-651, Rev. 00B, Refractory Assembly;
24590-101-TSA-W000-0010-409-652, Rev. 00B, Refractory Assembly;
24590-101-TSA-W000-0010-409-528, Rev. B02, Gas Barrier Lid Assembly;
24590-101-TSA-W000-0010-409-529, Rev. B00, Gas Barrier Lid Assembly;
24590-101-TSA-W000-0010-409-540, Rev. B02, Gas Barrier Lid Assembly;
24590-101-TSA-WO000-0010-409-541, Rev. BO1, Gas Barrier Lid Assembly;
24590-101-TSA-WO000-0010-409-550, Rev. BO1, Gas Barrier Lid Assembly;
24590-101-TSA-W000-0010-409-551, Rev. BO1, Gas Barrier Lid Assembly;
24590-101-TSA-W000-0010-409-562, Rev. 00C, East and West Lid Castable Forms Assembly:
24590- QL-HC4-W000-0011-03-00540, Rev. 00A, Melter Assembly Gas Barrier Lids;
24590-101-TSA-WO000-0010-409-228, Rev. 00C, Jackbolt Assecmbly;
24590-101-TSA-W000-0010-409-229, Rev. 00C, Jackbolt Assembly;
24590-101-TSA-W000-0010-409-230, Rev. 00C, Jackbolt Assembly;
24590-QL-HC4-W000-0001 1-03-00546, Rev. 00A, Melter Assembly Glass Pool;
24590-QL-HC4-W000-00011-03-00558, Rev. 00A, Melter Assembly Glass Pool;
24590-QL-HC4-W000-00011-03-00523, Rev. 00A, Melter Assembly Shielded Lid;
24590-QL-HC4-W000-00011-03-00524, Rev. 00A, Melter Assembly Shielded Lid;
24590-QL-HC4-W000-0001 1-03-00525, Rev. 00A, Melter Assembly Shielded Lid;
24590-QL-HC4-W000-0001 1-03-00526, Rev. 00A, Melter Assembly Shielded Lid,;
24590-QL-HC4-W000-00011-03-00527, Rev. 00A, Melter Assembly Shielded Lid;
24590-QL-HC4-W000-00011-03-00531, Rev. 00A, Melter Assembly Shielded Lid;
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24590-QL-HC4-W000-00011-03-65, Rev. 00C, Shielded Lid Support Structure Assembly;
24590-QL-HC4-W000-00011-03-66, Rev. 00B, Shielded Lid Support Structure Assembly;
24590-QL-HC4-W000-0001 1-03-67, Rev. 00C, Shielded Lid Support Structure Assembly;
24590-QL-HC4-W000-0001 1-03-70, Rev. 00B, Shielded Lid Support Structure Assembly;
24590-QL-HC4-W000-00011-03-78, Rev. 00A, Shiclded Lid Support Structure Assembly.

Vendor Drawings, * Bechtel Status Code 1 Drawing is an “as fabricated vendor drawing” approved/accepted by Bechtel.
Mechanical Data

Sheets, and System Mechanical Data Sheets:
Design Description

References (cont’d)

24590-LAW-MOD-LMP-00001, Rev. 3, LAW Melter | (LMP-MLTR-00001);
24590-LAW-MOD-LMP-00002, Rev. 3, LAW Melter 2 (LMP-MLTR-00002).

System Design Description:

24590-LAW-3ZD-LMP-00001, Rev. 0, Low-Activity Waste Melter Process System Design Description.
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Information Assessed

Source of Information

Assessment

Material Requisition, Mechanical Data Sheets,
Specifications, and Drawings listed above under
References;

ASME Boiler and Pressure Vessel Code (BPV),
Section VI, Division 1, Rules for Construction of
Pressure Vessels, American Society of Mechanical
Engineers;

ASME Boiler and Pressure Vessel Code (BPV),
Section VIII, Division 2, Alternate Rules for
Construction of Pressure Vessels, American Society
of Mechanical Engineers;

ASME Boiler and Pressure Vessel Code (BPV),
Section {1, Part D, Materials Properties, American
Society of Mechanical Engineers;

ASME NQA-1, Quality Assurance Requirements for
Nuclear Facilities, American Society of Mechanical

The Mechanical Data Sheets and Engineering Specification
for LAW Melters require that LMP Melter 1 and Melter 2
(LMP-MLTR-00001/2) and their appurtenances are to be
designed for the design parameters listed therein and to be in
compliance with the applicable requirements of various codes
and standards listed in the Source of Information column. The
requirements of the listed codes and standards are appropriate
for these plant items operating with mixed waste solutions
over the pressure and temperature ranges specified for them.
Additional supplementary requirements are also specified in
Material Requisition and other listed Specifications.
Supplementary requirements address vessels' positive
material identification, lifting attachment design, acceptable
welding procedures for the vessel and appurtenances, welder

£ | Vessel desiil;“sit;:dards are Engineers; qualifications and testing records, NDE inspections and

"z | appropriate equate for the ; - . . records, packaging, handling and storage requirements. The

2 | vessel’s intended use. :fs::;‘g i:cil%:\dc;n:m ss Piping, American Society Mechanical Data Sheets and drawings show that the overall
AISC N690-199 4,gSpecrist"|cation for the Design, dimensions of: LMP-MLTR-OQOOIQ outer shell are 256 W x
Fabrication, and Erection of the Stee] Safety-Related 367°L X 190° ‘H. Each vessel is supported on 12 wheel
s res for Nuclear Facilities, American Institute of assemblies which roll on two carbqn steel ra'||s anchored to
Steel Construction: the f:oncrete floor slab. Each plant item has internal
AISC M016-89 M’anual of Steel Construction- equipment such as a bub.bler and thermal couple wells that are
Allowable Stres:s Design, 9" Edition, American supported t:rom the top lid are made of Inconle 690 (Alloy
Institute of Steel Co nstn;ction' ’ 690) material. The .M_echanical Data Sheets list n?c matcpals
AWS D1.1. Structural Wel din,g Code-Steel. American for the shell comprising of base, external walls, lid and lid
Welding Sc;ciety' ' cover as a mixture of various types such as A36, A500,
AWS D16, Structural Welding Code-Stainless Steel, | Hastelloy €276 (Alloy C276), Alloy 690, Alloy 625, and
American Welding Society; 316L stainless steel. T}‘le design standards and'codes listed in
ASCE-7, Minimum Design Loads for Buildings and the Source of lnfmatxon column'are appropriate and
Other S;ru ctures, American Society of Civil adequate for the design, construction, and intended use of the
Engineers; Melters.
UBC 1997, Uniform Building Code, Intemnational
Conference of Building Officials.
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Information Assessed

Source of Information

Assessment

Specifications, Mechanical Data Sheets, Material
Requisition, and Drawings listed above under References:

ASME B31.3 Code, Process Piping, American Society
of Mechanical Engineers;

ASME Boiler and Pressure Vessel Code (BPV),
Section I, Part D, Materials Properties, American
Society of Mechanical Engineers;

UBC 1997, Uniform Building Code, Intemational
Conference of Building Officials;

ASCE 7, Minimum Design Loads in Building and Other
structures (1998), American Socicty of Civil Engineers;
AISC 1989, Manual of Steel Construction ADS, Ninth
Edition, American Institute of Steel Construction;
24590-LAW-M2C-LMP-00001, Rev. 0, Thermal Analysis
of Gas Barrier Lid, Law Melter Lid CFD Analysis;
24590-LAW-M2C-M80T-00003, Rev. B, LAW Melter Lid

The LAW Melter 1 and Melter 2 (LMP-MLTR-00001/2) are
unique non-standard vessels. The Specification for LAW
Melters states that these plant items are to be designed to the
applicable requirements of the combination of various codes
and standards listed in the Source of Information column. The

5 Refractory Thermal/Structural Finite Element Analysis Mechanical Data Sheets refer to use Specification for LAW
%2 | If a non-standard vessel is to be Using ANSYS; Melters that requires these miscellaneous units and their
£ | used, the design calculations 24590-LAW-M2C-LMP-00002, Rev. A, LMP- components to be delivered after design, fabrication,
£ | demonstrate sound engineering MLTR-00001 & LMP-MLTR-00002, LAW Melter inspection, and testing. Review of the Design Calculation
' | principles of construction. gglnts] ;‘;‘;m:?;la:d ,Se‘sl’{“‘c, Analys\:,sh\dm:h ANdSY& documents of these Melters including its components show
a Cooling Deszi'gn- cview-Revised LAW Melter Li that they have been designed as required per above listed
24500-QL-HC4-W000-00094-05-00001, Rev. 00B, LAW codes and standards and other documents listed in the
Melter Thermal Profile Analysis: Material Requisition for these units. The aforementioned
24590-QL-HC4-W000-00011-03-00647, Rev. 00A, Scismic | Statements and the vendor fabrication drawings reviewed
Analysis of LAW Pour Spout; demonstrate that sound engineering principles of construction
| 24590-QL-HC4-W000-00011-03-00257, Rev. 00B, LAW and fabrication have been used for these Melters.
Pour Spout Boltcd and Welded Conncction Structural
Analysis;
24590-QL-HC4-W000-0001 1-03-00258, Rev. 00B, LAW
Pour Spout Thermal Stress Calculation;
24590-WTP-DC-PS-01-001, Rev. 8, Pipe Stress Design
Criteria;
24590-LAW-P61C-LMP-00002, Rev. A, LAW Meclter
Process Piping and Discharge Chamber Vent Piping
Analysis with ANSYS:
24590-LAW-P61C-L.OP-00002, Rev. C, LAW
Main/Standby Offgas Piping.
12/8/15 Page 11 of 16 AREVA Federal Services LLC
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Information Assessed

Source of Information

Assessment

Specifications, Mechanical Data Sheets, and Material
Requisition, listed above under Refercnces:

ASME Boiler & Pressure Vessel Code (BPV), Section
Vi, Division 1, Rules for Construction of Pressure
Vessels, American Society of Mechanical Engineers;
UBC 1997, Uniform Building Code, International
Conference of Building Officials;

ASCE 7, Minimum Design Loads in Building and
Other structures (1998), American Society of Civil

‘The Specification for LAW Melters identifies their operating
pressure and temperaturc ranges, the materials sclected, the
melter quality level, and its seismic category. The Mechanical
Data Sheets refer to use Specification for LAW Melters that
requires these Melters to be delivered after design,

fabrication, inspection, and testing. Review of the Design
Calculation documents of these melters show that they have
been designed as required per above listed documents and
specifications listed in the Material Requisition document and
additional Specifications. The Mechanical Data Sheets list
LAW Milters’ Seismic Category as SC- lIl. For SC-H11 plant
items, the detailed requirements for seismic load
determination (per UBC 1997) are furnished in the
Specification for Structural Design Loads for Seismic
Category 11l & IV Equipment and Tanks to provide for the

2 | Vessel has adequate strength, after Engineers; S seismic design analysis. The outer Melter enclosure structure
§ consideration of: the corrosion f&%m%z?ﬁgtﬂakcv 4A, Seismic is not exposed to any corrosive environment inside or outside,
bt allowapce. to withstand the AISCy 1989. Man ui!" of Steel ’Construction ADS. Ninth therefore, no corrosion allowance is required for it. However,
e | operating pressure, operating Edition An.lerican Institute of Steel Constructi - some other components have been evaluated for corrosion as
M H 3 ction; h . . .
2 temperature, and scismic loads. 24590-1AW-M2C-M80T-00003. Rev. B, LAW reported below in the Corrosion Protection and Corrosion
Melter Lid R éﬁnctory e l/Stmctural l-:ini te Allowance sections. The Engineering Specification for
Element Analysis Using ANSYS; Seismic Qualif’:cation Criteria for.Prcssurc Vessels provides
24590-LAW-M2C-LMP-00002 i{ev A. LMP- pertinent requirements for ¢.ietcnnmalion of seismic loads.
MLTR-00001 & LMP-MLTR _00002 L;\W Melter analysis, and acceptance criteria for the vessels and their
Units, Structural and Seismic Analy si’s with ANSYS: supports. Review of the Design Calculation docun?ems
CON 159372, ISM Review-Revised LAW Melter Lid | 96monsimates that all components of the Melier units afier
Cooling Desngn consideration of applicable corrosion al_!owances have
24590-LAW-M2C-LMP-00001, Rev. 0. Thermal adequate strength to withstand the applicablc operating
Analysis of Gas Barrier Lid; Law Melter Lid CFD pressure, temperaturc, and seismic loads for the specificd
Analysis. design life of the vessels. theqnore. approval and
acceptance of the vendor fabrication drawings by Bechtc)
National Inc. (BNI) is an added assurance that all applicable
requirements stated above and as described in documents
(including daughter documents) listed in Material Requisition
| and various Specifications for the plant items have been met.
|
12/8115 Page 12 of 16 AREVA Federal Services LLLC




IQRPE Structural Integrity Assessment Report for LAW LMP

1A-3014936-000

T
at T o e SNt
EEE N T B A T

Miscellaneous Unit Melters (LMP-MLTR-00001/2)

Information Assessed

Source of Information

Assessment

Vessel foundation will inaintain
the load of a full vessel.

Specifications listed above under References;

24590-WTP-DC-ST-04-001, Rev. 4A, Seismic
Analysis and Design Criteria;
24590-WTP-DC-ST-01-001, Rev. 13, Structural
Design Criteria,

24590-WTP-DB-ENG-01-001, Rev. 2, Basis of
Design;

24590-LAW-M2C-LMP-00003, Rev. 0, LAW
Melter Seismic Restraint Capacity;
24590-LAW-S0C-S15T-00032, Rev. A, LAW
Melter Rail Seismic Anchor Pin Analysis;
24590-LAW-DDC-S13T-00014, Rev. 0A, Melter
Seismic Restraint;
24590-LAW-S0C-S15T-00031, Rev. 0A, Seismic
Qualification of the LAW Facility Melter Rails;

The Engineering Specification for LAW Melters provides the
structural requirements for the design of Melter shell
components inclusive of supports that they will be designed per
Seismic Analysis and Design Criteria and Structural Design
Criteria documents, ensuring an adequate design for the Melter
supports. Review of the Design Calculation documents of the
vessels show that the plant items supports have adequate
strength to maintain the loads of full Melters. Furthermore,
Chapter 14 of the Basis of Design document requires that the
foundation underlying the vessel support must be adequate to
support the loads from full vessel, which is out of scope of this
assessment. The assessment of the adequacy of the underlying
foundation is part of a separate integrity assessment report for

=
© 24590-LAW-M2C-LMP-00002, Rev. A, LMP- N
§ MLTR-00001 & LMP-MLTR-00002, LAW Melter the Secondary Containment of the vessels.
s Units, Structural and Seismic Analysis with
e ANSYS.
Drawings, l‘wechamcal Data Sheets isted under Drawings show that the Melters are located in Room 1.-0112 at
References: floor Elev. 30" of the LAW facility building. The Mechanical
If in an area subject to flooding, Do:)r Shevi ) d :}" L? - Hei act; ! dy ut ":f p y l?ct anica
the vessel is anchored. 24590-LAW-PER-M-02-002, Rev. 7, Dangerous ﬂ;’ Z. °e s]f“ f O'l",ez’, t;'ghf °°;'“5" P o not fis . any.
Waste Permit (DWP) Liner Heights in LAW g 0 mgt in ]oom - . therefore, the flooding consideration
Facility. 0¢s not apply.
The Structural Design Criteria document requires that al!
structural foundations for outdoor equipment to extend a
Vessel system will withstand the | 24590-WTP-DC-ST-01-001, Rev. 13, Structural distance below grade that exceeds the 307 depth of the frost line
: - The vessels are located inside/interior of the building at Elev.
effects of frost heave. Design Criteria. s an L .
3°-0” level, and the building’s lower level floor is at Elev. (-)
21°-0”, therefore. the melters’ foundations are not subject to
frost heave.
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IQRPE Structural Integrity Assessment Report for LAW LMP

1A-3014936-000

Miscellaneous Unit Melters (LMP-MLTR-00001/2)

TF
A

Information Assessed Source of Information Assessment
The Svstem Design Description, Specification for Melters,
System Design Description and Specifications listed | Corrosion Evaluation, and Melter Materials Selection Report
above under References; documents identify the process conditions and design
parameters of the inelters, such as the waste chemical
24590-LAW-N1D-LMP-00001, Rev. |, Corrosion composition, temperatures, and pressures. The Melter Materials
Characteristics of the waste to be Evaluation, LAW Melter | & Melter 2 (LMP- Selection Report document evaluates numerous material used
stored or treated have been MLTR-00001/2) Gas-barrier and Cooling Panels; for various components of the Melter units. The Corrosion
identified (dangerous waste 24590-101-TSA-W000-0010-42-02, Rev. 00B, LAW | Evaluation document appropriately addresses the pH value and
characteristics, specific gravity, Melter Materials Selection Report; chemical composition of the condensate and selects appropriate
vapor pressure, flash point, storage | 24590-WTP-PER-PR-03-002, Rev. 3, Control of material for the melter gas barrier shell and cooling panels.
temperature). Toxic Vapors and Emissions from WTP Tank and Waste characteristics that are hazardous, such as ignitability,
Miscellaneous Unit Systems; reactivity, toxicity. and hydrogen accumulation are
8 CCN 280210, LAW Miscellaneous Treatment Unit appropriately addressed in the Control of Toxic Vapors and
.‘é Hydrogen Accumulation Documentation for the Emissions and CCN 280210 documents. Review of these
g DWP Administrative Record. documents show that the Melter units do not pose any
g dangerous or hazardous conditions.
2
O
£ The Melter Materials Selection Report document demonstrates
; in depth that the Melter units are designed to handle the process
Vessel is designed to store or treat | System Design Description listed above under discussed in the System Design Description The System Design
the wastes with the characteristics | References; Description document discusses the normal and off-normal
defined above and any treatment operations for the Melter units. The System Design Description
reagents. 24590-101-TSA-W000-0010-42-02, Rev. 00B, LAW | document describes that the Melter system is designed to
Melter Materials Selection Report. convert the mixture of pretreated LAW and glass-forming
chemicals into glass or immobilized low activity waste (ILAW).
The System Design Description for the LAW LMP system does
The waste types are compatible System Design Description listed above under not describe any operations where incompatible wastes are
with each other. References. mixed in these Melters for processing. These Melters are part of
LAW LMP system for producing the LAW waste containers.
12/8/15 Page 14 of 16 AREVA Federal Services LLC
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IA-3014936-000

= e

Miscellaneous Unit Melters (LMP-MLTR-00001/2)

Information Assessed

Source of Information

Assessinent

Vessel material and protective
coatings ensure the vessel structure
is adequately protected from the
corrosive effects of the waste
stream and external environments
{expected to not leak or fail for the
design life of the system).

Corrosion Protection

12/8/15

Mechanical Data Sheets and Drawings listed above
under References;

24390-101-1TSA-W000-0010-42-02, Rev. 00B, LAW
Melter Materials Selection Report;
24590-LAW-N1D-LMP-00001, Rev. 1, Corrosion
Evaluation, LAW Melter 1 & Melter 2 (LMP-

ML TR-00001/2) Gas-barrier and Cooling Panels.
24590-LAW-PER-M-02-002, Rev. 7, Dangerous
Waste Permit (DWP) Liner Heights in LAW
Facility.

The Melter Materials Selection Report extensively evaluates the
selects various corrosion resistant material for the Melter and its
components. The five-sided glass pool open top box in lined
with refractory to withstand molten glass corrosion. The gas
space plenum above the glass pool is also a five-side open
bottom box is also lined with refractory to withstand hot
corrosive gases, thermal shock, and glass splatter. The Metallic
Gas-barrier and Cooling Panels are evaluated in Corrosion
Evaluation document which recommends 0.125” corrosion
allowance for components within the Gas-barrier and 0.03 1" for
the Cooling Panels inside the Gas-barrier. The other pertinent
Melter operation and design information is provided in the
Mechanical Data Sheets and Specification for LAW Melters.
Each Melter is built up with a mix of Incone! 690, Hastelloy C-
276, 316L stainless steel, and A36/A500 carbon steel materials.
The Liner Heights document does not indicate any flooding
problem in the Melters room area (Room L-0112); therefore, it
should remain dry during normal operations which will prevent
external corrosion of the Melters for their service life of § years.
Careful selection of internal and external materials, provide
adequate protection from waste stream and external

! environment.
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IQRPE Structural Integrity Assessment Report for LAW LMP

1A-3014936-000

Miscellaneous Unit Melters (LMP-MLTR-00001/2)

L

Information Assessed

Source of Information

Assessment

Corrosion allowance is adequate
for the intended service life of the
vessel.

Corrosion Allowance

Mechanical Data Sheets listed above under
References;

24590-101-TSA-W000-0010-42-02, Rev. 00B, LAW
Melter Materials Selection Report;
24590-LAW-N1D-LMP-00001, Rev. 1, Corrosion
Evaluation, LAW Melter 1 & Melter 2 (LMP-
MLTR-00001/2) Gas-barrier and Cooling Panels.

The Melter Materials Selection Report evaluates numerous
components materials of the Melter in detail and it recommends
specific type of conosion resistant material for specific
component, compartment or area. The areas included are glass
pool, cold cap, plenuim, discharge chamber, gas-barrier annulus,
and shielding annulus areas. The Corrosion Evaluation, Melter
Materials Selection Report, and Mechanical Data Sheets
documents list the Cooling Panels are made up of Alloy 276
(UNS N10276) material and the Gas-barrier components are
made up of Alloy 690 (UNS N10690). The Corrosion
Evaluation report recommends 0.125" corrosion allowance for
components within the Gas-barrier and 0.031” for the Cooling
Panels inside the Gas-barrier. Based on the review of Corrosion
Evaluation and Melter Materials Selection Report. the corrosion
allowance for inaterials selected for various components are
adequate for their intended service during the 5-year design life
of the Melters.

Pressure controls (vents and relief
valves) are adequately designed to
ensure pressure relief if normal
operating pressures in the vessel
are exceeded.

Pressure Relief

Drawings and System Design Description listed
above under References.

The LMP Melter | and Melter 2 (LMP-MLTR-00001/2) receive
blend of LAW concentrate and glass former additives from the
LFP system. The drawings show that the Melters are fed from
the top. To avoid the pressurization and high level in the
Melters, appropriate controls are provided at the control station
in addition to exhaust vent and overflow thru spout. The System
Design Description document also describes that the pressure
relief valves are provided for each Melter. which will prevent
their over pressurization.

12/8/15
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24590-LAW-3PS-AE00-TO001, Rev 6
Low Activity Waste Melters

General

Scope

This Specification provides performance requirements for the design of Low Activity Waste (LAW)
vitrification melters for the River Protection Project - Waste Treatment Plant (RPP-WTP) at the Hanford,
Washington Site of the Department of Energy (DOE).

Deleted.

The melters include, but are not limited to, the following major structures, systems and components (SSL.‘s):
glass containment, radiation shielding, glass and glass discharge heating, refractory cooling,.radlatlon shicld
cooling, instrumentation, offgas cooling and collection, waste and glass feed, glass frit addition for startup,
agitation, and glass discharge.

Deleted.

Not Used.

The unit tested during the LAW pilot melter program (sce description in Ref 2.2Q) provides the technological
basis for the LAW melter design.

Definitions

Annular Space - In the melter and the discharge chambers, the void space between enclosure and gas barrier
walls. Does not include the void space within the melter lid itself.

Basc - 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 basc has transport and restraint interface points,

Contractor — Bechtel National, Inc.

Design Life ~ The baseline time, based on calculation, analysis, cxpericnce or testing, over which the SSC
will safely maintain its original function.

Enclosure — Consists of the outermost steel plate of the containment system that includes the walls, lid covers
of the melter and discharge chamber lids, and removable panels for accessing melter components. The
enclosure also includes the lid portion of the structural bracing and guide tubes for components penetrating
the melter lid. The enclosure serves as radiation shielding and structurally supports the shell function to
provide bulk confinement of glass and offgas.

‘Transportation System — Melter components that aid in the transport and positioning of the melter durin
transportation, installation and operation, decommissioning, and disposal. :

1.id — 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.

Normal Operation — Constitutes all regular and scheduled melter activities geared towards production of glass
product at or ncar design throughput, i.e., feeding, pouring, idling. and scheduled $SC change-out.

Structure — Melter and discharge chamber structural stecl, including bracing that support the gas barrier walls,
wall cooling water pancl structures and cnclosure. Melier structure also supports the melter lid.

Subcontractor - Duratek, Inc. Note: BNI and EnergySolutions continue to support design modifications afier
the mehier design was initially provided by Duratek (bought out by EncrgySolutions).

Vendor - A manufacturer or supplier providing materials and/or services to the subcontractor.

Gias Barrier — Comprised of the internal surfaces of the melter walls, lid and base, supporting the offgas-
related functions of the shell.

Frit - Glass particulate of a size and geometry suitable for direct feed into the melter.
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N Shell - System of structural elements that performs the credited safety functio:)s of the melter §hell. These are
to provide a bulk confinement boundary for both the glass and offgas and to direct the offgas into the mglter
offgas system when the melter is operating. The shell is comprised of the base, external walls, lid, and lid
covers, (gas barrier plates) which are to be structurally supported by the enclosure.

O Walls - The ventical plate assemblages that support the lid and lid portion of the enclosure. The exterior
surfaces form part of the enclosure, the interior surfaces form part of the gas barrier.

P Comtainment System - The containment system provides bulk confinement of glass during normal and
abnormal conditions. The containment system includes the melier shell, refractory, cooling panels, and
jackbolts. Of thesc components, the shell is quality level Q and the refractory, cooling panels, and jackbolts
are quality level CM.

13 Acronyms

CCTV Closed Circuit Television

DOE Department of Energy

ICD Interface Control Document

LAW Low Activity Waste

SC Scismic Category

SSC Systems, Structures, and Components

RPP-WTP River Protection Project - Waste Treatment Plant
w.g Water Gage (pressure measurement)

2 Applicable Documents

21 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 1o the latest editions. addenda, and supplements at the time of award.

A Not Used.
B American National Standards Institute/Institute of Electrical and Elcctronics Engineers (ANSI/IEEE)
I IREE Std 141, Recommended Practice for Electric Power Distribution for Industrial Plants (1986)
IEEE Std 260.1, American National Standard Letter Symbols for Units of Measurement (1 993)
IEEE Std 315, Graphic Symbols for Electrical and Electronics Diagrams (reaffirmed 1993)
IELL Std 399, Recommended Practice for Industrial und Commercial Power Systems Analysis (1997)
IEEE Std 1202. Standard for Flame Testing of Cables for Use in Cable Tray in Industrial and
Commercial Occupancies (1991)
6 IEEL Siud 384, Standard Criteria for Independence Class 1E Equipment and Circuits. Table 2 “Enclosed
to open Configuration™, (1992)
C  Amcrican Society of Civil Engincers (ASCE)}— ASCE-7, Minimum Design Loads in Building and Other
Structures (1998)
D American National Standards Institute/American Socicty of Mechanical Engincers (ANSI/ASME)
1 ASME B31.3. Process Piping. Normal Service (1996)
2 Not Used.

A I S VY S ]
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3 ASME Section Viil, Division 1, Rules for Consiruction of Pressure Vessels, 2001 Edition, (2002
Addenda)
4 ASME NQA-1, Quality Assurance Requirements for Nuclear Facility Facilities (1989)
5  Deleted.
ASME Scction VI, Division 2. Rules for Construction of Pressure Vessels, 2001 Edition, 2002
Addenda)

7  ASME, Section VI, 2001. Boiler und Pressure Vessel Code.

8 ANSIAISC N690-1994, Specification for the Design, Fabrication, and Erection of Steel Safety-Related
Structures for Nuclear Facilities.

£ Code of Federal Regulations (CFR)

1 29 CFR 1910, Subpart D, Occupational Safety and Health Administration, 1970, Walking - Working
Surfaces (most current revision)

2 29 CFR 1910, Subpart S, Occupational Safety and Health Administration, 1970, Electrical (most current
revision)

F International Conference of Building Officials (ICBO)Y— Uniform Building Code (UBC), (1997)
G National Electrical Manufacturers Association (NEMA)

1 NEMA WC, Wire and Cable Standards (1999)

2 NEMA/ICEA (Insulated Cable Engineers Association), Power Cable Ampacities (1999)
H National Fire Protection Association (NFPA)

| NFPA 70, National Electrical Code (1999)

2 NFPA 497, Recommended Practice for Classification of Hazardous Locations for Electrical nstallations
in Chemical Process Areas (1997)

I Underwriters Laboratories Inc. (UL)Y— UL 508, Standard for Safety Electrical Industrial Control Equipment
(1999)

J  Amcrican Institute of Steel Construction (AISC) - AISC M016-89, Manual of Steel Construction - Allowable
Stress Design, Ninth Edition

K American Welding Society (AWS)
1. AWS D1.1:2000, Structural Welding Code ~ Steel
2. AWS DL.6: 1999, Structural Welding Code - Stainlcss Steel

2.2 Other Reference Documents/Drawings

References listed below show revisions in effect at the time melter design was completed. Review of subsequent
revisions indicate no impact to the LAW melter design.

A Not Used.

B Document No. 24590-WTP-3PS-J000-T0001, Rev 1, Engincering Specification for Melter Systems C&I Work
Specification

Not Used.

Not Used.

Deleted.

Document No. 24590-WTP-DC-ST-01-001, Rev 13, Srructural Design Criteria

Document No.24590-WTP-DC-PS-01-001, Rev 8. Pipe Stress Design Criteria

Document No. 24590-WTP-DC-ST-04-001, Rev 4A, Scismic Analysis und Design Criteria

Docur!)cm No. 24590-WTP-3PS-FBOI-T0001. Rev 6. Engincering Specification for Structural Desi, en Loads
Sor Scismic Category Il and IV Equipment and Tanks
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24590-WTP-PSAR-ESH-01-002-03, Rev 05H, Preliminary Documented Safety Analysis to Support
Construction Authorization; LAW Facility Specific Information.

24590-1.A W-M0Q-LMP-00003, Rev 0. Equipment Qualification Datasheet for Low Activity Waste (LAW)
Melters

24590-WTP-RPT-OP-01-001, Rev 4, Operations Requirements Document
24590-WTP-3PS-MQRO-T0004, Rev |, ENGINEERING SPECIFICATION FOR LAW FACILITY
MELTER RAILS

24590-101-TSA-W000-0010-409-1137, Rev 00A, LAW MELTER LIFE REPORT

24590-WTP-3PS-MEEM-T000!, Rev 0, ENGINEERING SPECIFICATION FOR MELTER START-UP
FRIT

24590-101-TSA-W000-0009-172-00001, Rev 00A, FINAL REPORT - REVIEW OF PROPERTIES OF
SIMULATED FEEDS USED FOR MELTER TESTING

24590-QL-11C4-W000-00094-03-00020, Rev 00A, RPP-WTP LAW PILOT MELTER DISASSEMBLY
REPORT

24590-LAW-N1D-LMP-00001, Rev 0., LAW Melter | and Melter 2 Gas Barrier and Cooling Pancls

Design Requirements

‘The body of this specification identifies the functional design requirements for the LAW melter. Appendices A
and B, “Melter Services and Connections Interface Details” and “Melter Design Interface Details™ respectively,
provide requirements and interfaces that were used in the initial development of the melter design.

3“

A
B

General Functional Requirements

Deleted.
Containment System: The containment shall incorporate the following design features.
I Enclosure: Design shall incorporate the following:
a Penctrations and removable panels to facilitate removal and replacement of consumable melter

components. Provide guide tubes around penetrations (through to the melter) and coordinate with
contractor to optimizc in-leakage to the annular space.

b Means to prevent leakage of offgas into the surrounding melter gallery, and be glass-tight up to the
maximum operating level of glass in the melter.
External surfaces configured to limit contamination buildup.
Routing and containment of feed and service lines, both radioactive and nonradiocactive.
Ability to contain the full melter volume of spilled glass.
Lid portion of the enclosure shall be strong enough to prevent loss of confinement or operational
integrity in the event of dropped loads as specified in section 3.5.D.2.b.
Jack bolts: Design jack bolt'system to prevent formation of significant gaps between refractory bricks
during startup and operation. Bolt self-adjustment shall allow for:
a  Compression of refractory during melter assembly and installation.
b Adjustment of the compressive force on the refractory to correct for uneven movement.
¢ Re-compression of refractory.
3 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 melier plenum, and allow thermal expansion of refractory during
operation.

-0 o o

2

¢ Provide a continuous gas barrier in conjunction with wall and base gas barrier plates.
d  Provide refractory and lid surface cooling through the incorporation of a cooling cavity.
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e The lid cooling cavity shall confine the cooling water to prevent it from entering the melter plenum
and shall ensure adequate cooling of the of the inconel plate that forms the top of the Gas Barrier.

f  The water inlet and outlet penetrations into and out of the Melter Lid Cooling Cavily shall be elevated
ncar the top of the cavity to limit the loss of water mass should a leak develop in the cooling water
circuit (Ref 2.2J).

g The melter lid design shall allow for placement of four (4 Ea.) resistance temperature detectors
(RTDs). two (2Ea.) of which will be considered Safety Significant (SS) as they will be supporting the
credited safety function of monitoring the melter lid cooling cavity temperatures as defined 2.2J. The
placement of the RTDs and cabling shall be per ref. 2.1B6.

h  The melter lid design shall allow for periodic replacement of the RTDs.
4 Not Used.
5 Melter Base: Base will perform the following functions:
Support melter during transport, opcration and maintenance, decommissioning and disposal phases.
Accommodate integrated transpontation system.
Provide structurally sound interfaces with facility and seismic transporter restraints.
Provide refractory cooling.
Provide support for refractory during melter assembly, transpont, installation, and operation.
House mclter services including drains, refractory cooling panels and clectrode bus connectors.
Provide flatness tolerances for refractory installation.
6 Shell: The design of the elements of the melter Shell shall meet the following requirements:
a. The shell must remain intact when exposed 10 its environmental and operating loadings.
b. The shell must be designed to withstand the effects of maximum credible offgas exhauster suction at
the melter and pressurization upsets. (see 3.5D4a)
¢. The shell shall function as the offgas and glass confinement boundary.
Heating System
U Heating system includcs the clectrodes (including extensions), electrode buses. power supplies, startup
heaters, discharge chamber hcaters, and thermocouples.
2 After initial melter heating with startup heaters, glass is direct joule-heated.

3 Thermocouples shall be designed to provide continuous temperature monitoring while the melter is in
service,

Feed System
1 Feed system includes temporary configuration for frit addition at startup, feed nozzles and associated feed
lines (internal to shielding only) for operation, and plenum thermocouples.

2 Subcontractor shall usc the best available information for locating feed nozzics over the glass pool to
optimize processing rates.

Glass Pour System

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

2 Metallic Membrane (dam): Dam between the glass pool and discharge chamber is designed 10 prevent
leakage of glass from the melt pool to the discharge chamber. 12am shall also limit leakage of air directly
into the melter plenum through refractory seams over the melter lifetime.

3 Discharge Trough: Optimize irough slope and cross section for pouring and reduction of glass fiber
formation.

Agitation System

®” - 0o o 60 oo

I Bubblers provide agitation.
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Arrangement and configuration of bubblers is for achieving optimized throughput while limiting
refractory wear.

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

G Melter Disposal and Decommissioning: Specific design requirements for melter disposal and
decommissioning are not defined.

H Melier Controls and Instrumentation: See Ref 2.2B for specific melter-related functional requirements for
controls and instrumentation.

I Transportation System:

1
2
3
4

5

Support rollcr/wheel bogies for melter transport on facility rails.
Guide and position melters on facility rails.
Delcted

Provide interfaces with contractor-supplied drive systems that conform to subcontractor-defined melter
movement tolerances for import and export of melter.

Deleted

J  General Melter Component Design

2

Components requiring replacement during the design life of the melter shall be designed for ease of
replacement and disposal. Where required, provide installed spare capacity.

Use of commercially available components and equipment, without modifications, will be optimized to
the extent possible, except for components requiring optimization/value engineering studics per the
coniract.

Subcontractor shall coordinate with contractor to determine applicability of modular design to minimize
assembly and replacement times. '

Modular components and equipment requiring removal and replaccment during startup and operation
shall not weigh more than the safe working load of the largest overhead maintenance crane (10 tons).

Conductive individual components and equipment in contact with molten glass shall be electrically

-isolated from the melter structure, base, lid, enclosure, and from SSCs physically connecting the melter to

the rest of the facility.

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

Components and/or utility and service connections specified by the subcontractor that protrude from the
enclosure shall be subject to review and approval by the contractor.

Design of the melter must prevent accumulation of water between the cooling panels and the melter shell
or refractory. No sealed cavities shall exist between the cooling panels and the melter shell or refractory.
A walcr-sulfate stcam cxplosion could cause a modest localized pressure pulse within the melter. The
melter, including the feed nozzle cooling jacket components below the melter lid, will maintain its
confinement boundary following a steam explosion from a water sulfate layer interaction

K Restraint System

|
”

-

3.2

Melter assembly shall be restraincd 1o prevent motion during a scismic cvent.

In coordination with the contractor, subcontractor shall be responsible for the design of the restraint

componcnts integral o or attached to the melter structure, including clamps and brackets interfacing with
the facility rail system. '

Performance Requirements

A Design Life

The facility is expecied to operate for approximately 40 years.
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‘The melters, excluding consumable SSCs specified by the subcontractor, shall have a minimum S-year
design life.

Design life of subcomponents shall be per Ref 2.2 N.

Not Used.

Deleted.

B Melter Throughput and Availability

19

33

Bascline throughput shall be 15 metric tons of glass per day, per melter. This is bascd on the conditions
in scction B 2.

Melter shall transform a slurry mixture of pretreated low activity waste and blended glass formers into a
homogencous glass melt. The glass and feed properties are as follows:

Glass propertics: conductivity = 0.1 S/cm @ 1100 C to 0.7 S/cm @ 1200 C; viscosity = 10 1o 150 Poise
@ 1100 C with 30 to 50 Poise @ 1150 C optimal.

Glass melt poo! operating temperature: 1100 to 1200 C with set pointat 1150 C

Glass start-up frit: In accordance with Ref 2.2 O.

Feed Properties: Refert0 2.2 P

Target baseline availability for the melters is 83% (working number - will be confirmed when the
operational research model is relcased). Subcontractor shall interface with contractor to ensure that
melter design supports goal.

Design Conditions

A Deleted

B Facility Data

Guidance for melter and subcomponent dimensional envelope allowances are shown in Appendix B.
Note that this data was used as the initial interface between the melter and the facility (see note at front of
Appendix B).

Melter Ventilation:

a  Melter will be operated as part of a cascaded ventilation system.

b Melter gallery will be a tertiary confinement zone, held at a nominal 0.4-in. w.g. negative pressure
with respect to surrounding facility confinement zones.

¢ Contractor will provide melter annular space ventilation and exhaust, The melter annular space will
be held at a nominal 2-in. w.g. negative pressure relative to the melter gallery.

d  The pressure in the melter plenum, the confinement zone for offgas, will be maintained at a nominal
5-in. w.g. negative pressure with respect to the melter annular spaces.

e For design plenum pressurcs, see 3.5 D 4 a below.
Deleted
Indoor Temperatures: Maximum melter gallery temperature will be 95°F (80°F for personnel occupancy).

Radiation Dosages: Fnclosure platc thicknesses for permitting personnel access arc defined in Section
3.5.B1.

Melter Utility Services:

a  Contractor is currently providing the following services to the melters: clectrical power, steam,
cooling water, process water, ventilation air (annular spacc ventilation and controlled melter-in-
leakage), demineralized water, purge air, instrument air. and argon.

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

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

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

7  Deleted.

34 Mechanical Requirements

A Discharge Chamber and Glass Pour Spout

1 For baseline discharge chamber operation, glass discharge will alternate between the two chambers for
every other canister. The switch between chambers will not oceur until a canister has been filled.

2 Each discharge chamber shall be designed for a throughput of 15 metric tons per day.

3 Each melter discharge chamber can be enclosed in refractory.

4 Discharge chamber is designed to accommodate a pour spout assembly which is an enclosure that
provides transition between melter and ILAW container.

5 Pour spout housing is designed to accommodate a vicwing CCTV for monitoring glass pour stream and
with an infrared camera to monitor glass fill level in the container.

B Feed Nozzles
I Location and capacity of paired nozzles over each designated glass pool zonc shall permit continued

baseline throughput with only one of each pair of nozzles in operation, until scheduled maintenance is
performed.

2 Contractor will provide the following for cach feed nozzle:
a A dedicated feed line and pump.
b Cooling water.
¢ Air and water purge through the feed line.

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 penctrate
enclosure and lid. )

C Bubblers
! Bubbler assemblics 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.
D Plenum Viewing (Note: Plenum CCTVs are future components, not installed in melter at startup.)

1 Design four (4) closed circuit televisions (CCTVs) and associated systems for viewing plenum area and
cold cap during operation.

2 CCTVs will be used on an intermittent basis, as operation and maintenance requirements dictate. Design
CCTVs to be removable and replaceable using standard maintenance equipment with manual interface.
3 Viewing ports shall be purged to prevent buildup of solids and other contaminants.
4 Cool CCTYV ports as required.
. Refractory Expansion Control System
I Design jack bolts 10 actively control refractory expansion without operator intervention. Manual
operation of, and safe access to. the bolts shall be maintained.
2 Coordinate with Contractor to provide a means of locally monitoring bolt movement.
¥ Meclter Cooling Water System

I A cooling system will be used to meet enclosure surface emperature limit of 140 1. Contractor will be
responsible for water supply to the pancls.
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(]

Cooling pancis shall be designed and fabricated in accordance with Ref 2.1 D3 and 2.1 D7.

3 Cooling pancl design shall be such that internal pressure and/or temperature induced distortions will not
place undue stress on the melter refractory.

Design cooling panels to be emptied at melter change-out or decommissioning.

5 Coordinate with contractor for overall cooling water system design, including instrumentation and
controls, external to the melter enclosure.

G Meclter Ventilation Systems

| The overall design objective for the ventilation and associated cooling system is to ‘mai.mai.n melter
enclosure surface temperature at or below 140 F. Discharge chamber lid design objective is to be at or
below 210 F.

2 Subcontractor may take credit for ventilation cooling in achieving enclosurc surface temperature
requircments.

3 Provide melter air in-leakage requirements and total supply air flow rates to the melter annular spaces.

4  Coordinate melter design with contractor achieve adequate ventilation of discharge chambers during
operation.

S In coordination with contractor, optimize air in-leakage requirements:

a  From the melter operating gallery (C3) to the melter and discharge chamber annular spaces (C5).
accounting for access panel removal requirements.

b Account for “non-design” leakage paths into the melter plenum.

6 Provide a means for introducing passive air purges between the melter annular spaces and the melter
plenum to lower concentration of corrosive plenum gases adjacent to metallic lid components.

H Melter Offgas System
I Main and standby offgas lincs are nominal 10-inch diameter.

2  Deleted.
3 Offgas pipc routing from the meiter enclosure to the submerged bed scrubber will be defined by the
contractor.

4  The film cooler design and configuration will reducc the offgas temperature and minimize solids
deposition during the various mades of operation to support downstream offgas system operation,

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

6 Discharge chambers shall be vented back to the melter plenum.

7 Provide means for measuring pressure in melter plenum and melter discharge chambers, Redundant
pressure measurement shall be provided for the plenum.

8 Standby Film Cooler:
a  Design standby film cooler for alternate ventilation path of melter exhaust during upset conditions.
b Provision shall be made for addition of up to 150 scfm of quench air to standby film cooler.

¢ Design standby film cooler to prevent solids buildup during slurry feeding (when melter exhaust
Nows through the primary film cooler).

d  Standby film cooler shall endure radiant shinc from the glass pool during melter idling.

| Piping

I All cooling water piping. feed piping. pour flanges and offgas pipe downstream of film cooler shall be per
Ref 2.1D1. Piping scismic design shall be in accordance with Ref 2.2G. Subcontractor shall provide
documentation for justification of service class selected where different from what is shown.

el

2 To the extent practical, all joints shall be butt-welded.
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Pipe Routing: Minimize abrupt changes in direction for pipe routed through the annular spaces of the
melter, particularly feed lines.

Piping Slopes: Offgas piping within melter enclosure shall be sloped away from film cooler.

Deleted

Drains: Provide low-point “floor” drains between the gas barrier and enclosure and between the gas
barrier and refractory to accommodate leaks from cooling water piping. Coordinate with contractor to
provide leak detection equipment at the drains.

J  Material Requirements

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

2 Materials of construction shall be able to withstand the radioactive, thermal, and corrosive environment
caused by the melter feed, glass, and offgases 1o ensure adequate performance and lifetime. Corrosion
allowances for major structural components exposed to corrosive cnvironments are as follows (2.2R):

Gas barrier Lid bottom plate, hot side (against refractory), 1/8”
Gas barrier Walls, 1/8”

Base plate, 1/8”

Cooling pancls inside gas barrier, 1/32"

3 Subcontractor shall consider environmental, durability, corrosion and erosion factors during material

selection with consideration of the following characteristics:

a  Surface finish

b Chemical resistance

¢ Radiation resistance

d  Pressure effects (cyclical)

¢ Temperature effects

f  Hardness (possibility of galling and fretting)

g Fatigue (cyclic stresses both with and without the presence of aggressive chemicals).

4 Refractorics shall be selected to meet melter design life based on experience from pilot melters and other
operating units.

5 Deleted

35 Structural Requirements
A. General

1 Structural design of the melter shall be per 2.108, 2.1J, 2.2H and 2.21.

2 The values of the parameters in Seismic Analysis and Design Criteria (2.2H) not specified therein shall be
as follows:

a Ry=30

b h=30f

¢ h=68fi

d  w, = weight of SSC being analyzed

3 Deleted

4  Deleted

5 Deleted

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

B. Melter Enclosure

[

Enclosure Plate:

a  Enclosure plate thickness over the top of film cooler and discharge chambers is 2 inch. On all other
arcas of melter, enclosure plate thickness is | inch.

Not Used.
Deleted.
Provide suitable shielding barriers where no continuous structural weld is required.

Top surface plates shall support all maintenance activitics staged from the enclosure surface. See Ref
2.1ElL

Enclosure Penetrations:

a  Where possible, design access panels to reach multiple components.

Seat panels on lap joints for flush exterior surfaces.

Coordinate with contractor for designing means for panel removal.

Where possible, standardize penetration sizes to simplify operations and increase operating flexibility.

Removable access panels have gaskets to minimize air in-leakage and shall include a means of lifting
via cranc of other lifting dcvice. Coordinate with contractor for design and operation of access panels
positioned below glass containment level.

f Install steel guide tubes between enclosure and melter structure for component positioning and air
flow control.

N o o o

o . o o

C. Transpontation System

Rollers/Wheels:
a Delcted

b Provide vertical adjustment capability (passive and/or active) to accommodate slight differences in
transport rail elevation. The combined deflection and surface discontinuities are 0.0625 inch.

2 Fasteners, Anchors, and Positioning Devices: Coordinate with contractor to establish design and interface
requirements for all phases of melter life.
3 Lifting Lugs: Subcontractor shall design and locate lifting lugs. Contractor will assume spreader bars will
be used to carry out the lifts.
4 Referto 2.2 M for interface details with rails.
D. Loadings

9

Dead Loads: Design shall consider the combined weight of all melter SSCs. Other static loads to be
considered include:

a  Temporary rigging equipment during transport.

b Weight corresponding to maximum glass volume during opcrations.

¢ Circulated cooling fluids during operations.

d  Deletcd.

Live Loads:

a  Design top surface of melter enclosure for two localized loads of 6000 pounds each (representing two

bu_bbler change-out arrangements or other comparably sized equipment) being placed on the melter
adjacent to each other and in addition. a distributed load of 50 pounds per square foot, per Ref 2.1C.

b Analyze effects of drop loads on melter enclosure using a worst-case scenario of a loaded consumable

chqngc«)ul box corner impacting the lid afier being dropped from a height of three (3) feet (total
weight of 3,500 pounds). Enclosure shall retain confinement and operational integrity for this and
lesser drop loads (Ref 2.2)).

Page 11




24590-LAW-3PS-AE0D0-TO001, Rev 6
Low Activity Waste Melters

¢ Subcontractor shall coordinate with contractor to develop loading requirements and limits related to
transport, maintenance, decommissioning. and jumper attachment.

d  Design the top enclosure surface of each discharge chamber to support a uniformly distributed load of
5.000 pounds.

3 Seismic loads: Melter seismic loads shall be determined as described in Scction A2 above.
4 Pressure Gradients:

a  The gas barrier walls, lid and base shall be designed to withstand a plenum pressure range of -40 inch
w.g to +40 inch w.g.

b Deleted.

5 Other Loads:
a  Thermal induced loads to be experienced during startup, nornal operations, and idling.
b  Piping reaction loads during normal operation.

¢ LiRing attachment locations for disposal and resulting load paths shall be designed with a minimum
safety factor of 3, based on yield strength, or a safety factor of S based on ultimate strength.

d Not Used.
Deleted.

f  Loads imposed by contractor-supplied access platforms. The line loads for the east and west sides of
the melter will be 300 1b/R. The line load for the south side of the melter will be 320 Ib/ft. No loads
for the north side of the melter.

6 Not Used.
E. Load Combinations shall be per Section S of 2.2 1.
F. Deleted.
G. Deleted

H. Deleted.
1. Gas Barrier Lid

1 Section V111, Divisions | and 2 of the ASME boiler and pressurc vessel code shall be used as a guide for
fabrication.

(3]

The lid water reservoir enclosure shall be rated for a maximum pressure of 14.5 psig.

3 Under normal operating conditions, cooling water expected flow is 25 gpm and 100°F at inlet. For

thermal analysis of lid under flowing conditions, 15 gpm at 115°F inlet shall be used as a conservative
basis.

4 The lid shall be designed to maintain structural integrity for a minimum of 2 hours after a loss of cooling
upset cvent.

5 The inlet and outlet of the melter lid cooling cavily must be elevated near the top of the cavity, to limit
loss of water mass in the lid cooling cavity should a leak develop in the cooling water circuit

3.6 Electrical Requirements

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

NOTE: The electrical-related information in these appendices were used initially as a basis for design. Referto

melter electrical drawings for final design configuration and component details. These drawings may be found

under the following general document numbering systems:
24590-101-TSA-W000-0010-409-[3 and 4 digit indexing]
24390-Q1.-HC4-W000-00011-03-[2. 3, and 5 digit indexing]
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24590-LAW-MX-LMP-{8 digit indexing)

General

1

(%]

‘The following code references apply to this section: Refs 2.1B1 through 2.1B6, 2.1E2, 2.1G1, 2.1G2,
2.1HE 2.1H2, and 2.11L

Subcontractor shall specify the following:

a  Wave form, frequency and current density for electrical powcer supplicd at clectrodes.
b Deleted.

¢ Electrode firing configuration.

d Instrumentation and control requirements for the power source to the electrodes, discharge heaters,
and startup heaters.

Elcctrode Power

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

Minimize connection resistance between extension bus and bus jumper, as well as between the extension
bus and electrode if they are two separate components.

Connections between extension buses and bus jumpers shall allow for expansion and contraction of the
extension bus.

Bus jumpers shall be designed with provisions for installing a connector on the end passing through the
melter shiclding.

Extension buses shall be electrically isolated from the melter enclosure and structure.

Bus jumpers shall be insulated over their entire length and shall be electrically isolated from the melter
enclosure and structure.

Electromagnetic Coupling: Coupling between extension buses, bus jumpers and the materials they pass
through shall be limited to prevent negative effects on melter life or performance.

Electromagnetic Interference: To the extent practical, bus jumpers shall be routed to maximize magnetic
field canccllation.

Cooling:
a Electrode extensions shall be air cooled
b Deleted.

Discharge Heater Power

1
"

-

()

w

Maximum discharge heater operating voltage is 480 VAC.

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

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

Discharge heaters shall be electrically isolated from each other and from the melter enclosure and
structure.

The discharge heater jumpers shall have plug-type connectors on cach end.

Conncctors on the heater side of the discharge heater jumpers shall mate with the connector integral to the
heater.

The junction box design shall include a metal bracket suitable for rigid mounting of discharge heater
jumper connectors.

The junction box shall be sized to contain the required number of incoming and outgoing cablcs with their
assaciated conncctors. :

Penetration through the melter shielding shall be sized to contain all the discharge heater jumpers, and
scaled for contamination and radiation containment,
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D  Startup Heater Power

!

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

Each startup heater shall be designed with a plug-type connector with a three foot flying lead integral to
the heater assembly.

Startup heaters shall be electrically isolated from each other and from the melter enclosurc and structure.
Startup heater jumpers shall have plug-type connectors on each end.

Connectors on the heater side of the startup heater jumpers shall mate with connectors integral to the
heater.

6 Connectors on the shielding side of the startup heater jumpers shall be suitable for mounting to metal
inserts in shielding penetrations. The integral connector and insert design shall seal the penetration. for
contamination and radiation containment.

E Cable

I Refer to Ref 2.1G! for general cable design standards.

2 Cables routed within the melter enclosure and structure shall be rated for the maximum ambient
temperature encountered.

3 Cable insulation and jacket material shall be of the low-flammability type, per Ref 2.1BS.

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 enclosure.

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 2.1G2, Standard Method.
Coordinate with contractor to determine requirements for sparc conductors in multi-conductor control and
instrumentation cables.

9  Instrument and thermocouple cables shall be single pair twisted, shielded, or multi-pair cable with
individual pair shiclded 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.
¢ #18 AWG for instrumentation - single pair cable,

d  #20 AWG for instrumentation — multi pair cable.

Note: Instrumentation conductors include low-level voltage, current, or digital clectrical signal
conncctions to sensing and actuating devices. ‘

Cables shall be physically scparated in accordance with the function and voltage class as follows:
a  Low-voltage power AC and DC cablcs.

b High-level signal and control or discrete on/ofT control cables (120 V AC. 125 V DC).

¢ Controls with critical safety requirements as detcrmined by contractor.
d

Cables for general instrumentation (i.e., low-level analog and digital signals and data
communication).

F  Raceway Within Melter Envelope

To the extent practical, cable trains for different power source groups shall be routed in separate

raceways. Raccways shall be physically separated in accordance with the function and voltage class of
the cables contained within. as follows:

a  Low-voltage power AC and DC-600 V cables.
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b High-level signal and control or discrete on/off control cables (120 V AC. 125 V D).
¢ Controls with critical safety requirements as determined by contractor.

d Cables for general instrumentation (i.e., low-level analog and digital signals, building ?vac_:ualion,
data communication, cavironmental surveillance system fiber for digital data communication)

2 Raceways shall be rigid metallic conduit and shall be a minimum of 172 inch in size. Wire trough or other
approved wiring methods may be used where necessary.

3 Raceways shall be supported as required, per Ref 2.1HI.
4 Raccway designated for a single class of cables shall contain only cables of the same class.
G Junction Boxes

! Junction boxes arc used to connect jumpers from the instrumentation and discharge heaters within the
enclosure to cabling external to the melters.

2 Boxes shall be supported as required, and sized and bonded to the shiclding in accordance with Ref
2.1H1.

H  Grounding
1 Metal scctions of the melter enclosure and structure shall be clectrically interconnected.

2 Provisions at four (4) locations on the melter shall be made to allow connection to the facility ground
system.

3 Ground connections shall be made with pressurc-type connectors.

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 unless stated otherwise in Ref
2.28.

B Instrumentation Requirements.
For melter design requirements related to instrumentation, see Ref 2.2B.

38 Maintenance Requirements

A General

1 All nonstructural SSCs are designed for safe and effective maintenance per 24590-WTP-RPT-OP-01-001,
Operations Requiremenis Document. To the extent practical, the design of the melter and its ancillary
components will utilize techniques for minimizing maintenance labor to reduce the time, number and type
of crafts required to perform work:

Minimize downtime, and impacts to overall operation of the facility.

Keep maintenance activities simple and straightforward.

Minimize requirement for special tools and equipment for maintenance.

Modularize SSCs for maintenance, access, and replacement,

Demonstrate best possible access to controls, protective interlocks, and $SCs for maintenance.
Minimize impact on interfacing SSCs while performing maintenance on targeted SSCs.
Allow for the gathering of diagnostic information where possible to determine melter life.

Incorporate features to aid in replacement of SSCs that do not meet the melter design life of S years.

Contractor will be providing a consumable changeout box for replacement of most consumables
mounted in the melter lid.

2 Subcontractor shall perform failure modes and effects analyses on the critical SSCs identified in the
contract:

7 = 6 Lo o

—
-
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a  Specify what critical $SCs need to be maintained and inspecied, specify maintenance and inspection
requirements, and provide data on predicted availability.

b Identify potential failures for critical SSCs, and recovery scquences.
¢ ldentify and implement sufficient redundancy requirements to minimize impact on glass production.

3 Melter maintenance operations. planned or unplanned, shall not compromise enclosure containment
(assuming ventilation system is functioning normally) and will allow for access to equipment for
maintenance operations where hands-on operations do not compromise worker safety. Subcontractor
shall interface with contractor to ensure that access around melters is sufficient for daily visual inspection
of all melter enclosure surfaces.

4 Subcontractor shall identify all special tools and equipment for maintenance.

5 Components and equipment exceeding 42 pounds, or a temperature of 110 °F, or having excessive sharp
edges shall have lifting bails designed to interface with overhead maintenance crane/manipulator.

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
Refer to 2.2N

4 Quality Assurance Requirements
4.1 General

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

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

C  Recfer to the contract for quality assurance requirements pertaining to specific melter SSCs (24590-QL-HC4-
W000-00011).

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 Documentation Requirements
A. Refer to the contract for submittal format, transmission, and review requirements.
5.2 Submittals

A. Refer to the contract for specific melter system submittal requirements.
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Appendix A- Melter Services and Connections Interface Details

Melter Enginecring Specification Appendix Note:

The data in this appendix are based on experience from pilot melters and other
operating units. This data was gathered early in the project and used as a guide for
design of surrounding utilities. The values should not be used directly as input

~ since in many cases the design has continued to evolve and there may be
inconsistencies between issued design documents and values in these tables.
Instead, refer to the appropriate design media, e.g. P&IDs, melter design drawings,
melter design calculations, or other system calculations. These data may be used
as an assumption for performing calculations but the assumption will require
verification by the calculation where it was used or other design media.
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Appendix B- Melter Design Interface Details

Melter Engineering Specification Appendix Notc:

The data in this appendix are based on experience from pilot melters and other
operating units. This data was gathercd early in the project and used as a guide for
design of surrounding utilities. The values should not be used directly as input
since in many cases the design has continued to evolve and there may be
inconsistencies between issued design documents and values in these tables.
Instead, refer to the appropriate design media, ¢.g. P&IDs, melter design drawings,
melter design calculations, or other system calculations. These data may be used
as an assumption for performing calculations but the assumption will require
verification by the calculation where it was used or other design media.
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routne). Maintenance 10 be hands-on

Tag  {Comp (2.3)  [interface Detaili2, 3) Interface Criteria S A Comments
erch5  iscoess panc - cocing  [wevght of comrponent 170 1 maxsmum LSH WWWWG:&LMW“M"
waler used
enct3 |access panel - weghi of component 1020 1o approximate LSH
dscharge chamber
shuetded b
ench  jaccess panet - wesgh of component 100 i maxerum LSH Severs elecliooe panels exist. Ihe marsTum vakse 15 Used
ciecuode bus
encs?  faccess panel - ofigas. |weight of component 1000 b aporoxmate LSH
fiim cocler. prmary and
tlandby
enctd  laccess panei - shuetded fwennt of component 475 ib approxsnate LSH
id large pon
agity |access pansi - h g nterface detad with project  [dowet pis 1.5” aia - BUNC, spaaing and hole locabons per the SH
1 131ge pot (adaing (replacement equpment project e Qs Shor via two, 38" aligrnent rods
|tutobers) 175 degrees apant 1o match the CCH, gamma gate (excepton -
bubbler port EB13 has 2. 1-1/47 - 7 UNC)
€ncCS  |access panel - wesght of 20 I spprommane LSH
1 smatt pon
anch7  |accass panel - shelded Jweight of component 210 lo approxmate LSH
1d vent cover
en~G6 |access panel -jack ok |weaight of component 160 o approxamate LSH several jack DO COver §i2es Bxist, the MATMUM vaiue 1S
{maxsmum} used
€nidl |access panets- leed | |woght of component 75 © spproxaviate LSH
o UNCHOn bOx -
2213 [tutbler cumensions - envelope 20" oa X 117" hong LSH length ¥om botiom of bubbier 10 10p of Cover (106 57j pius
iength of bat lock on 10p of cover plate (67
333 |Lutoler mantarance handeng Cena |Bubbier 10 be repiaced via CCBigamma gate aier manuaily LSH requeed fo meet the bubber onentauon eStatbshec m
unpluggng thermocouple. Use of ball lock assembiy 1o maich CCBY 30112 Giass contact consumabie
joence  Ax to be d Jy dunng "o meh
pool
a2 [oubtier [operating Wi (predicied 6 months (mdl. thermocoupies) LSH
3312 |bunbler Gneniston TE-W dwecton, 180 degrees apart LSH
agers  |outller stegided kd inner Gude tube ingoe 2057+ D LSH
dameter
agii0  [bubtier [steeioed vd targe port courter bore mner  [21.57 1. D at 112 depth LsH
3307 |buboier weght of component 760 1 spproamate TSH TEcbier werght provided without Bda&on of ax cysnder 3nd
. subseguent equipment
vewd? |Liv - for mener ' 14" 03 X 36" long LSH
vewl3 ooty - for metier p g ciena CCTV anc wew pon to be mdependentty replaceabie (non- LSH no specric khing features incorparaled nto the oesign
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Tag  [Comp 2.3) Detad(2, 3) [intertace Criteria A < s
G2 Joatv - for mefles plenur |oper ating be (predicied) e of metier LsH
w23 [cote - 1of meier plerum |wengnt of companant 85D apprommare LSH
enchl  [comsuamanies wergt of component 650 b (maxumum - for meRer kd Components only. eaciuding fim LSH
cooler assembbes)
ercSs  [consumaties dvnens:ons - maxamum (b3 components 1207 taa. X 125° long LSH . m Hope 3 #mposed on Curater
only, exclusting fim cooier assemblies) ble desgn 1o date proyect replacement
equipment lor 5d components onty (exciuding fim cooler
assemdies). Sased on 3 1/4° radal clearance
ted28  |corsumables - small  [shieided ixd inner guice tube counter bore [8.57 1D at 1/2” depth LSH ncludes feeo nozzies, ieve!l detector, pressure prote
consumaties (I7S). giass riser aw i lance, spare phgs. fefractory
thermowelthermocoupie, startud
thermowelAhermocoupls
tec2? lcor “smak i Y Guade lube aside 751D LSH see ‘28, Gmension iaken trom the feed ine nozzie.
consumables dameter same cimension for aft other &Mal CONsLMadles
enc2d  |datum pont - meler melle: datum ponit - descripbon of physicaljcenterine of the melter forth-west sedmic pin, top of rad, physical 20
refecence location (Ly.2 cabon Som whech sl dimensions from column ines shown on project drawing reference
meRer thmensons onginate from)
encG?  jdscharge b g thck g closure plate g P access paneis) on
ak external faces of meler discharge chambers shal be 3
minimum of 2 inches
enc58 |discharge chamber 10 |mamtenance handeng criena 2 Changeout box. busl y fo the 9 LSH
will be p d by . Past of the weght of
the changeout box will rest on the melter shwelded id. The vertcal
justance from top of the dscharge chamber sheeided id 10 the
mefter shieiced i ¢ 36 75"
£0139  [Wscravge chamber \d  |aumensons - enveiope 42" (N-S) X 32.57 (E-W) X 80" hagh LSH hesght nciudes the ilting bau
win heaters
For0G  |oischarge chamoer W0 | mamienance handimg criefa four pick ponts. one on each corner of the id LSH f: of iy Wfting CQuUPMEnt UTANCWN, S5UES
wnih heaters wih Quides and other equipment nol resotved
oc-Gh  |aischarge chamber hd  {operatng e (predicted) Tite of mener LSH 3560 On CONGNUCUS NEater Ope1ation
Wi heaters
CoTA1  |discharge chamber kd |wesght of component 1170 b spproxsmate LSH
'anih neaters
£or 110 |ascharge cramber | |Gmensons - envelope T o3 X 28 15 tong isn length a0es NGt NChxde the wwc 100 LRng bad. k1 plug
pressure probe - id used 1a measure the pressure it e tischarge cramber
pug, 4
e g5 Jdischarge o "C8 Ranghng critena 4 peck poants (foldng bads) one in each comer LSH
stuslded coves plave
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Appendix B - Melter Design Interface Details

24590-LAW-3PS-AE00-T0001, Rev 6

Low Activity Waste Melters

[fag TComponent (2,31 [intedace Deaiiz, 3) [intectace Criteria |Systemia C
03553 |Sscnarge Chamber | |Gmensions - Grveione T 0w X 725 long LSH

veni nsen
3887 {dimcharge chamber manienance nanding criena vericat it with overhead device., ting basl on component atter LSH

vent nsen removal of vent hne
c3857 [ dsctarge chamoer Operating ‘e (prediciec) hte of meiter LSH

verd ssent
03852 |discharge chamber weight of component 70 lo appreximate LSH

ot insen
05357 Jascharge chamier dimens.ons - envetope Cischarge chamber sechon - 28° X 167 X 127, muddie secton - 48° LSH {dwnension 0oes not inciude the fting bas

vent ine X 12° X 12°, ixt secton - 36" X 18° X 12
23554 [discharge chamber operaung kle (predicted) ke of mehter LSH

vent bne
©3$56  [rscharge champer weight of component d ge section - 62 Ib. meddie secton - 55 1b, bd LSH

vent ne - 48 1b (a app ights) i
cgsSS  [oscharge chamber marienance handing Gitens g © rhead ifting device LSH vent kre sections attached with graylo flanges

vent ine - Gischarge

chamber section,

secuon
eniGl  |cscharge chamber, shieiced i3 nterface cetal with progect dowel ping 1.5" da. - 8 UNC, spaang and hoie jocat:ons per the LSH rmum%mmmui:;l‘:w&“

sheicded kg reference dr dischasge chambes  SuppOrt provioed

replacemerd equipment project OGS v
encad  faran for annulus space [location from datum center of Range. 1ased face from datum gas barner - 137 76°E. RLD
8.15" S, 15.81" up. annuiar space - 115.51°E. 8 15°S, 1581° wp
orvSe  [facity rats F ) 7 254" LMH
ew54 Hlacuty rads defiection bmils - maxmum whee travel EM'-mmmMm discontinudes LMH
envsS [factiy rads fiushicoatingheat weatng physical Alioy steed 4340 (100 ks: ywekd) head hardened 55-60 Rc LMH
propertes
erwdy  {tacimy rads maxynum 3l gap 14" LMK
eri0 [tacmty rads size rad hesght - 3-11.125° elevaton, ral width - 6° LM
enwBl  [facity rais rolerance, siraghtness rads shall be straght 1o within 0 040" per 16 of rad length o both LMH
directions
’ . 2 5 LSH lope length includes bai lock g assemdly,
'eai2  ffeed nozzie CHTeNnsIons - envelope 7.5 dia X 8865 long oo Chudes the tadodk et (25" dia)
Y s

lecOB  |leed nazzie mantenance handung crilera badd lock 33sembly. 1° diameter. 4-bal LSH quipment used K0 by project.

" d lcomponent is nt a glass contadt dem
"ec0; leso nezzie Jopecating e (preaxcted) Wfe of melter LSH water cooled feed nozzle
100’8 |leed nozzie werght of comgonent 149 ib approxsmate LSH . — pre——r
ety [teeq nozze - giass It [Gumensions - envelope 12 a. X 78" long LSH length coes not include the Mung bas . duameter does N

{adtton

inciuce the vae
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Appendix B - Melter Design Interface Details

24590-LAW-3PS-AE00-T0001, Rev 6
Low Activity Waste Melters

Tag  [Component (2,3) Interface Detail(2, 3) trmerface Criteria . Sy C.
%322 f'ved nozzie - glass I |mamtenance harding Criena verscal B with overhead dewce. Hting bad on component LSH equipent Lsed Jor removal determined by project this
06300 component is not a giass contact kem
‘233 [ees nozzie - glass M fopesating e (preticied) jiemporary component. can be re-used snce 4 13 not exposed 1o LSH
3SHION radioactive matenal
tea2f  |teed nozre - grass fr1 |weight of component 110  approxmate LSH
a3300n
93513 [4m cooier - prumary | |Qrnensions - erverope 25 X 50" K 64 LSH
and siandty
wes€Y  {F'm covier - prmary mantenance handung crena non-routine maintenance aciivity, use of temporary ngging and LSH
a3 slandby SIrappng methods
25803 H4im cocler - pamary g e (pre } e of mefter LSH based on propes operation of the spray nczzies
anda standty
29815 {fim cooler - prmary  [wergrt of component 1300 b approxmate LSH weight Includes 7ansion piece. film cooler, wash nozzie
and w12 and beiows assembly, W replace entire assembly (ather
- Than ndivdual components
09366 |fim cooder - standDy  (functional requeements 1) keep port clean dunng sy feeding 30 X 13 avalable to LMPAOP
ventilate gases in upset 2} provide cooling aur for Dypass idiing
09347 14 cooler - transtion  [masntenance handhng criena non-toutine masrtenance achvity. use of temporary nggng and iSH piece io be replaced with the him codier (onc
pece $irapping methods urit) d necessary. Life of mefer component. Consideres
NON-IGUENE IMEteNnance activity
G346 |fam coolet - TanwiOn  |operaiing We (pred<ied) e of meher LSH
pece
05517 [fim coower claaner denensions - envelope 4" X & X 15 regh LSH
ogs38  |fim cooler cleanar mantenance handhng criena to be verfied after completion of actuat meller Gesgn LSH fim cocler cleaner to be nstaties abowe the fim cooler
after remova: of the water spray nozzie. Cieanes s only to
be mstalied ff perssiont Cogging cannot be rescived by
other methods.
G307 |im cooler Cleaner Jperanng Lie (predcied) lemporary component, used only when ftm cooler 1s biocked LSH 10 the f4m cooter only i necessary
3519 |fm cooser ceaner weight of component less han 5500 b LSH
ogs45  Jfum cooler spray nozz |Gimensions - envelope 10,12 Ga X 49" long, exciudes pipe elbows on the op fange tSH erveiope Gameter ncludes 1- lang SHoulder screws 1o
attach the Efting bail. actual flange diameter 13 8.1 Pige
etbows are excluded from the oversit assembiy length
03843 [fim cocier sgray nozzie [maintenance handhng criena jveriical kft with overhead device, kfting bas on component L-S-H
29842 [Fm cooler soray nozzle Joperating e (predicled) 12 moniths LSH
Ggs44  {lum cooler speay nozzie [weight of component 150 b maximum LSH
o0’ |glass poot level dimensons - envelope 7.5 0@ X 32212  long LSH ncluces glass level detector. derisity probe and pmary
Jetectorizersity oressute prcde it one consumabtie assembly  Lengin
Notepimary presswe nciudes the bal 1ock Kfing assembly, envelope dameter
robe cliudes the tacpole gasket { 25 thak)

Page B4



Appendix B - Melter Design interface Details

24590-LAW-3PS-AE00-T0001, Rev &

Low Activity Waste Melters

i Companent (2.3} |Intertace Detail(2, 3) Interface Criteria System/A C

2v03  igiass poot level maintenarce handing criena bt lock assermnbly, 1° dameter, 4-ba8. project 1C utkze LSH WOUCEs Gass lzve! JelcCtor density probe 3nC prmary
etectoidensty CCBigamma gate for repiacement pressure probe n one consumacie assembly  Equipment
probeltemary pressure used fcf removal 1o be Cetersruned by project Trus
prove 5 giass ]

vl [glass pool evet {ecesanng ife (predicied) 12 months LSH nCludes glass level detactor. Jensky peobe and primary
delector/density pressure probe 0 one consumable assembly
Obe/pIary pressure
p1ose

08 15lass pool level wesgnt of component 131 1 approximate 1LSH nciudes glass level detector. density Lrobe and prmary
d $dy {pressure probe in one consumatie assembly
DODRI DAy pressure
probe

D48 lgiass nser antf BAcE | MEroNS - envelops 9" da X 109 " long LSH envelope diameter ncludes the tadpcie gasket ( 25° thick).

|envetape lengih ncludes balt lock assembdiy and ball lock
SUPPOr structhure
£efi2  |giass nser aridt lance  [mantenance handling criens ball iock assembly. 1° diameter. 4-bad. project 10 ubbze LSH E used for 1o be o ted by prosect
CCRigamma gate for replacement Thus component ts glass contactng

ports  gass nser anttance  |operatng He (predcted) ide of melter LSH

oS0 [jlass riser anbit lance  Jwesgnt of component 110 b spproxmate LSn

112 i phag. 47, discharg nas handing crtena varical kit with overnead device. ifng bed on component LSH [Gewvice used 10 MOndOr pressure wnttur the discraige
chamber chamber. Not 3 glass contact component

BOTI1Y fad phug 47 Gscharge  [weight of component 40 It approxenate LSH 4 phug uses fof measurng the pressure A ing arscnarge
chamber pressure chameer
rote

pord? | plug 6. Gscharge  |dimensions - enveiope 525 cia X 3C - long LSH envelope length nchudes the wie rope Hng Dad. phug 10
chamber be used for ) [ y

D82 le plug, 67 tischarge  [maintenance handling atena verical Bt wih overmead device, g basi on component LSH device used as a spare port for anserbon of camera f
charrber necessary, not a glass contact component

pord8  [hd plug. 67, Grscharge  wewgnt of component 736 sppronmaie LSH
chamber

ervBC  |uflnng bads ROLA cover plates hreaded insert for eye bolt LSH thes i3 Typrcat for the jack bort Covers

env3S  |ufting kags on melter  foonfiguration Mung lugs (10 10 be located on meiter base on each end at the LMPAMH
shaid whesl support assembbes (S per s<e).

enc9l  Imerter - enclosure ! G Hhickness regs piate theck (nciuding access ) on

ak external faces of the melter shall be a mimmum of 1.inch,
except fof the top surface plates direcly above the fim coolers.
whch shad be a rinemum of 2 inches The thicker piate above the
fim coolers shall extend a mwnimum of 1 foot from the centerine of
the Sim coolers in sl directions.

cnv2E |medet - geoera refaciory - Stmes |1 year mowmnum wah green castabies LmpP

detore bakaout
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Appendix B - Melter Design Interface Details

24590-LAW-3PS-AE00-T0001, Rev 6
Low Activity Waste Melters

Tag  |Component (2.3) _|interface Detai(2, 3) finterface Criteria |Systema c
er 2% Jmefter - generai certer of gravity empty meltter. W - 1707, S~ 1167, Up - 877, glass-filed metter, W- LMPAMH 3l mensions with respect 0 the centerune of the east
1707, S - 1167, Up - 817, grouted meter W- 1707, S- 1147, Up - seismuc pirt 3t the top of the rad (W - west, S - scuth)
95"
2is10 jmener - geners orros.on 1ate hiuts - refractory <t 0 miyr of K-3, d y coupon haif down P> LM
at ~1200°C by the moafied ASTM C821 method
€rvZ2 | Tefter - genera danensions - enveiope 2627 ong X 367" wede X 190" tugh LMP/LMH overal meRer Gmensions when the melter 1s 1 s 4°a’
jocaton nciuges the seismic restzavis, dus bars. and
ischarge chambers
envis  lmelter - generas lextemal loads nduced on metter shed and [feed knes (skumy) routed n enciosure (iray) 1o be mounted to the LMPILFP
structure tace of the meiter shieid at NOrN-23t COMEr
£nc19  [meiter - generat use of common op g|spare small ports used for frt aodtion, Spare intenoe small LwP
{mooes ports used for Starup thermocouples, bubbier ports used for start-
up heaters dunng melter start-up
en0  |metter - general weignt of melter empty - 594 319 1b, max giass level - 632,819 . grouted - 953,927 LM+
1R (al sapproamate)
matdl meter - generat lweiding of rerer id 10 relter wall C-276 or alioy 690 - 110" scam weid 1/8™ fiets (non- [E
structural). A6 - 200 full pen weids 1° base metal; AJ6 - 45° 1/4°
filet weld on 1/4° base metai: A38 10 SS (300 senes) 200" filet
wedds up to 1747
env93 [meiter - ha ungf.oping attachment configurabon  [kfting Rigs o d je for Tpping LH
ervi2 [mefter - ot ingfapping criena Jua st be designed 1o be fipped 130 degrees after castable LM Dased on the castadles forrmed and poured with the lid
r AL without ge o refr Y. {8pped 180 degrees.
envas  |menter - 3 LAngfupgang i0acs Liung lug Oesign and iifing and nandung Methods Must comply LMH
. lwith WTP s.te ngging and hanchng requrements.
encl® |matter- ba number ard sizes of spare ports 18 spare pons (6 da.) provided on the hd P 5 ports for refractory vewsng, 2 ponts for stant up
thermocoupies. 1 por for spare pressure ndicalor win
Lttbes T(O-143 identfies § spare ponts tut one of these
(V/S-1) will be ulized for the ITS presswure probe
env3E |meher- i top surface elevaton 19.9° LMH
w04 |meler - operaton CS venttaton system supply air flow 1500 ACFM Csv a flow only required for cortamnation control. Normal
curasg NOMal 0peratons (see comments) operations detned as start up. feeding. pounng. and xdie
IHE.!I ww ]
gisC1  IDELETED
3807 |OELETED
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Appendix B - Melter Design interface Details 24580 LAW-3PS-AE00-T0001, Rev 6
Low Activity Waste Melters

Tag  [Component (2.3] |interface De(z, 3) intarface Criteria 1Sy Comments
giet!  IDELEYED

321) JCELETED

cordl  [OELETED
r:323 |CELETED

51816 |DELETED

00s82 Imeker - operaton Injecton gases 16 prmary fim cooler 30-50 sctm (coid) ar LMPPSA
dunng King, (pomal mode)

05563 [meter - operaton njecton gases to pamary fim cooler steam flow =200 kg, air flow =325 kgt  Mixed gas shall be UMPPSA/SCW
dunng slunty fseding ditioned 10 avoed water. M nuxed gas

volume = 450 ACFM, approx. 150°C
cgstse  [mener - operation HeChon gases 10 standby Aim cooier ai ondy” 30-50 scim (cold aw} dunng stutry feeding and whng, 100- LMPPSA
dunng siurry feeding, idling. bypass idfing | 150 scfm {cold air) dunng iding bypass mode

05530 [menes - operation offgas auflow - normmal aefiow 1056 ac'm @ 315 deg C LoP airfiow 16f wOrst C3se envecpe C
downsiream of fim cooler
05528 [meter - operation iot'g;as. axfiow - nomnal asfiow Upstream of | 760 scim @ 400 deg C LOP fwerst case with enveiope C
fim cooter
ogsd1 [meiter - operation ofigat m-ieakage 289 scim &1 -5- w.C._for new mener LOPKCSY
0gs2® [DELETED
0gs23 [meiter - aperation ofigas temperature m plenum - dunng idle [~2100°F (1150°C) nomnal LOP thes 13 the giass temperature a1 (e conditons
conditions
cgs22  jmedter - operaton offgas temperature in plenum - nocemai 752°F {£00°C) nomenai LoP plenum temperature, of-gas entering fim cooier
*feedwg operations - before fim cooler
wmpdd  [mener - operation temperature of mefter bd surtace 95°F Smat surface areas (iess than 2 square) immediately ao0ve LSH
{maxmnum}) e fam coolers that exceed 95°F are acceptatle.
imeld  pmelter - opesston temperatute of melter surtaces other than [ 140°F, except the discharge chamber k0 which s o 210°F LSH
bd (rmamum) (maormum)
vnt08  [mener - operation venhiaton - auif in-leakage from gatiery into [none - sccess ports are provided with seals CviICsv
meRter annular spaces
w1l Jmeler - Ogeration ventiiaton - an m-leakage from meter 796 ACFM, 254 SCFM Csvaop
ANNULar spaces into plenum
vrid3  [meier - operavon ventitason - arfiow face vetocty fvough  [200 inear feet per munute - muremum C3vICsV
peretratons
el Emetter - operation ventialion - meller annutar space sufficient aer @xirachon rate 1o mantan nfAow rate requirement of |[CSV to mamtan sutficient face velooty {200 fpm) acsoss the
ventaation craena VINTO3 whie 3 sngie shieided lid plug 18 {bubbler, etc). melter shieided i Openings durng MANMeNance actv.bes
Discharge heater or film cooler replacement (non-routine
} reque y cor Trus creeria does
not apply dunng RBrp for jack-bolt panels.
¥Mi2Z  Imeiter - operaton 1 system (C5) exnaust aar Bow | 1200 ACFM exhaust fiow, 1500 ACFM supply 1o melter annulus Cc5v i Now oy required for contamnation cont:oi hormal
Sunng nHrmal cperabions (see comments) Ogeratons defned as stant up. feedng. pounng. and d'e
metter condtions
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Appendix B - Meiter Design Interface Details

24590-LAW-3PS-AE00-T0001, Rev 6

elecrode extenson
COCENG a4 exhaust

Low Activity Waste Melters
Tag |Comp {2,3)  |Interface Detai(2. 3) [interface Criteria A {‘: -
052 [spare bd pog - smal | | mamntenance handing criena Dk lock assemoly 10 male wih PIOYEC! reference diawngs. proect LSH Equipment used for to ve By g0t
1o utdze CCR/G gate for rept This componen: s glass contacting
€ncS1 |spare Wd pug -smal | jopeiatng We (predcied) e of meker LSH
€nicS2 |spate bd plug -small | |weight of Component 85 16 aporoxmate LSH
113238 [startup beater amensons - envelope 19.5° oia. X 88" Jong LSH diameter ncrades the Ladpole gasket (257, length does
not ncrude the bAing bail
nigi3 | stattup heater Tairienance handimg cotera verical Bt with overhead cewice, Kiing Dad on component LSH equipment used for removal determaned by project. not a
|gtass contact component
naUZ  |startup heater operatng e (prodkied) iemporary component used at melter siartup only, Can be re-used LSH operatons decis:0n for subseguont fe-use
for subsequent melier start ups
™31 |startup heater wewght of component 518 ib approximale LSH
pil |ihermocouple - Genersions - envelope T &a X 71 long LSH anveiooe length includes the kting bad
Jischarge chamber
mpQ7  enmocoupie - mantenance handiing critena [verncal kft with overhead device, ifting bad on component LSH
qischarge chamber
o0 |ihermocoupie - Cperatrg We (predcied) 12 months LSH type "I of type °S” matenal
SCharge chamber
tme 13 [nermocoupie - bweght of component 19 1b approxmate LSH
orscharge chamiber
W22 [Thermocoupie - metter  |ownensions - ervelope 53" long LSH
saCirode extenson
. AR r ACCRSS Pt o0
meiT finermoCoupit - mefier  Imawntenance handng Crdena no specric P n the des:gn hands on LSH thermocoupie manually removed through s
iectrooe extenscn replacement only i side of melter after discoNNBCtNG leMO CONNECTor
'MEIE | hermocoupe - mener  |opetaing ie (predcied) 12 momths LSH tyoe N” o type °S” materat
eaci/ooe extenson
ITEdd [hernocoupie - metter  fweight of component not 10 exceed 25 b SH
eleclrode extens.on
tmza8 ipie - meiter 1S - op 20" long. dia nof 1o exceed 6~ LSH
elecirode extension
cooHng aet exhaus!
tmpa7  Bihermocoupie - meller  [mamtenance handing citena no speciy L P d i the design. hands on LSH thermaecouple manually removes through 3Coess port on
elactrode extensan replacement ondy side of matter after disconnecong lemo connector
coohing ar exhaust
1Mp56  [thermocoupie - mefter  [operatng e (predciod) ate of mener LSH
SIECTO3E ex1enson
coaotrg av exhaust
tre 70 Inermocoupie - mener  [wesgni of component not 1o exceed 25 1D LSH
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Appendix B - Melter Design Interface Details

24590-LAW-3PS-AE00-T0001, Rev 6

Low Activity Waste Melters
Tag [T 12.3) interface Detail(2, 3) [intertace Criteria SystemiArea Comments
vnp26 » £t - melter g e (predcied) 6 montns LSH thermocouples designec mtegral 10 bubbiers changed 2ut
H3$s pool and plerum wth bubblers, 00 spechc mecharcal handkng recuved
Urpal Lhermocoupie - mefer |dimens.ons - envelope T ¢a X approxmmately 115° long LSH
tetraciory
LI L Supie - mener handhng Griter:a verbcal Kt with overhead device, ifng bad on component LSH
refeactaory
i3 fihermocouple - melter |operating e (predicted) 12 moniths LSH
retfractoey
ol linermocougie - metier 'weignt of component nof 10 exceed 25 pounds LSH
refractory
ta7é Tthermoccupie - melter Jarmensmns - ervelope 20" long. dia nok 1o exceed 6 LSH
ew port
urn?3 [hermocoudie - mefter | mamterance handing criena no Ac handhng ated i the design, hands on LSH le manuaily ihrough access port on
view port replacement only side of melter 3fter ASCONNECHING leMO COPMeCtar
M7z Jihorme ~meiter op g ife (predicted) e of meiter LSH
Vie'w DOt
tmz75 [thermocoupks - mester |weight of component not 10 exceed 25 b tsH
view pOTt
rpsT e - st Tenvelop T da X 1315 ong LSH 3 th y plus. bal lock kfing
assembdly pius the Fbng assembly Suppon stand
mpd7  Jihermocouie - Slantup [maintenance handing citena vertcal af with overnead device. ifting bad on component LSH Equipment used for remaval to be determined by project
This component is giass contactng
'MpdS  {ihermocoupie - SaLp Joperating e (predictec) used for stant-up only - should last through multiple mefters LSH
oS4 fihermocoupie - s1anup [werght of compcnent 45 1 approximate LSH
67T [Ineimowel - 0SCharge |Grmensions - Brveiope 1025 oa. X 58" long LSH diameter nciudes snouider screws { 625° long) 1o aaach
cnamber fing bad. le~gth does not nciude the bftng ba:t
Mp7Y Jthermowelt - d ge g Crtera verical kA with overhead dewce, iiing bail on component LSH
chamber
1mFST | mermowett - tischarge Joperahing Be (prediciad) e of menier LSH
chamber
IMpT6 [thermowel - discharge |operating ie (prodrcied) e of mefter LSH
chamber
1npT8 |irermowell - discharge |weght of component 67 b appraxsmate LSH
chamber
ImpGC fthermowed - startup  [@menskons - envelope 81 cia. X 110 64" long LSH [enveiope length inc:udes the ball lock ufting assembly.
envelope diameter inCludes the 1adpole gasked (257 aa |
tmpsd hermowed - startup TaNerance handgang citera b lock assembly to mate with project reference drawvgs, prosect LSH [Ewwhmdbummmwum
10 vikze CCB/gamma gate for replacement Tres comporent 5 glass contacing
treed jihermoweid - startup  [operatng He {veascted) potenuslly reusable for other metters - uted for start up only LSH
WTESE Hnermowet - stantup weght of component 105 & approwwnate LSH we:ght obtanied from total wesght of thermoweis (JL8 &
3.} from reference and dw.ded by 2
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Appendix B - Melter Design Interface Details

24590-LAW-3PS-AE00-T0001, Rev 6
Low Activity Waste Melters

Tag  [Component(2,3)  |interface Detail(2, 3) [interface Criteria System/A c s
emB38  [wheels clearance enveiope for metter guide rolier assemblres may not exceed 5.4° below the top of the LMK
wheeis’guide rofier assembilies rail elevation estabished in enve0 T
enwil luneels maintenance handing crtena N/A - t%e of melter component LSH $0 long as the wheel loads 0o not exce oW
R mm:rm is required. Project responsibie for handing
NON-routine MaMenance requisements
envéd [wheeis maamum wheel lcacing Does rot exceed load limits as defined by wheel supplier, thurst LvH
b 9 y of 66,400 pounds lirmiting thrust static load of
186,000 pounds, and a radial bearing capacity of 138,000 pounds,
radiai static load of 276,000 pounds.
el |wheels quantity and location 12 total, 6 per side evenly spaced along ~15 width of mefter LMH
ew?5 |wheels typeimaterials Osbom international, Plain Yoke Roller PLRY-10, Heavy Duty LMH
Shaft SHB-4250
env76  |wheels vertical displacement critena maxumum wheel vertcal dispiacement = 1/16” over any 150° length LMH
Notes

Column Descriptions

“Tag™ - Detail isentifier. Not 1o be reused

“Component” - Description of specific melter SSC for which the interface detad is associated, use as @ 30cting column
“interface Detad” - Descripton of interface/design detadl in question. Use "Component™ column for compiete detall description
“interface Criteria” - interface/design data, based on n the i X

“System/Area Locators” - developed in accorsance with project procedures, identifies impacted discipline.

‘Comments™ - For providing status and/or additional clanfication

2 VWrite key words first, foliowed by secondary description if necessary

3 Use these columns together 1o fully define interface detail

4 NA - not applicable
§ Inferproject interface detad. not a subcontractor/project intorface detail




24590-LAW-3PS-AE00-T0001, Rev 6
Low Activity Waste Melters

Appendix C - CSA Concurrence for Use of Ry

From: Theriault, Philippe

Sent Wednesday, February 04, 2015 2:07 PM

To: Vincent, Travis R

Ce: Peters, Richard D (WTP); Wilcox, Wade

Subject: RE: Request for the Rp=13 0 for the Qualification of the LAW Melters

1 concur with the use of Rp = 3.Cin thic application.

Thank you

Becttd Naionat Inc, | 35 Steen. Center, Bidiand, vk, viosi
MWPE-O1-Bial 1 4D
To 5050718911 | M E00 520000 | E: prtherisibechitel ¢

; 8 Phitippe Thénault | WTP CSBA Functional Manager

From: Vincent, Travis R

Sent: Wednesday, February 04, 2015 1258 PM

To: Theriault, Philippe

Cc: Peters, Richard D (WTP); Wilcox, Wade

Subject: Reguest for the Rp=3.0 for the Qualification of the LAW Melters

Philippe,
Per Section 4.3.1 of 24590-WTP-3PS-FBD1-TOO01 Rev 6, 1'm requesting the use of Rp=3.0 in UBC-97 section 1632,
equation (32-2}, for the seismic qualification of the LAW Melters,

The LAW melters are seismically supperted by the LAW melter rails that are support by the +3 elevation of the LAW
building.

Please adwise.

Regards,

Travis Vincent

WTP - PD Functonal Manager
Main K-121

509-371-8597

Page C-i
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Issued by

RPP-WTP PDC

Page 1 of 2
Specification Change Notice CHANGE DOCUMENT NO.

24590-LAW-3PN-LMP-
00002

JOB NO. TITLE FOR CHANGE NOTICE

24590 Update Seismic Clamp Installation

DOCUMENT NUMBER REV DOCUMENT NUMBER REV

24590-LAW-3PS-LMP-T0002 4]

PART OF DESIGN CHANGE PACKAGE (DCP)? [ ves I No DCPNo: Rev:

JUSTIFICATION FOR CHANGE

Is the change associated with a Q SSC? X Yes O No

If yes, was margin reduced? O Yes B No

If margin was reduced provide Calculation or MAJ number:

Justification:

The spring compression distance as indicated in this change was determined by the structural analysis group to
provide the required force loading for seismic motion. This SCN is issued concurrently with calculation 24590-LAW-
M2C-LMP-00002 to provide this technical basis.

Supersedes Change Document O Yes & No

REQUIREMENTS REVIEW

Client Approval Required O Yes X No l Interface Resolution Required * [ Yes B nNo
Address any “yes" answers in the description

DESCRIPTION OF CHANGE

Specification Changes Retroactive [ ves X No

Change Section 4.12 as shown in markup on following page.

ORIGINATOR CHECKER
ORG/Discipline - Rich Peters /etw ID@/ Dick McGrew g ' :
Approval(s)
Title LAWMECH ELS Title Title Title
ﬂ- RAIACLPALAN M Aq UA %
ad

Date (inserted by final approver): \ ’ 14 ] 1S
I !

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

24590-G04B-F00006 Rev 44 (Revised 6/30/2015) Ref: 24590-WTP-3DP-G04T-00901




24590-LAW-3PN-LMP-00002, PAGE 2

4.11.6 Construction to move the melter North, align the North East Seismic Pin slots and install
the Seismic Pin (24590-QL-POA-MQR0-00001-02-0001 5) through Scismic Pin Support
Framo and into the mating Seismic Pin Rail Slot. Note: Construction to monitor the
East/West position of thc wheels during Melter movoment to ensure the wheel to rail
overlap does not exceed 0.25™.

4.11.7 Construction to install the North West Seismic Pin (24590-QL-POA-MQR0-00001-02-
00015) through North West Seismic Pin Support Frame and into the mating Seismic Pin
Rail Slot, install Shims (items 58, 59, and 60 of WTP-M-11950) ss required to fill the
space botween the Scismic Pin Support Frame and the melter base, and snug tighten
Bolts (items 2! of WTP-M-11950).

4.11.8 Construction to measure the “Melter Discharge Spout centerlines relative to as-built
LAW Container centerline with the Elevator in the lifted/pour position™ for the purpose
of documenting the slignment.

Held Polut 25 - Contractor to verify the “Melter Discharge Spout cemterlines relative to as-built
ILAW Container cenierline with the Elovator in the lifted/pour position” are within tolerance
IAW 24590-WTP-FC-M-12-0350 based on Construction’s documentation,

Note: If the alignment exceeds the tolerance specified in 24590-WTP-FC-M-12-0350, the
melter may be moved North or South by installing another combination of Shims (items
58, 59, and 60 of WTP-M-119350) between the Seismic Pin Support Frame and the meiter
base after Contractor approval.

4.11.9 Construction to tighten Bolts (items 21 of WTP-M-11950) and install Nuts (items 61 of
WTP-M-11950) IAW WTP-M-11950

4.12  Installing Base Seismic Clamp Assemblies (items 23 of WTP-M-11950

-6 ) ightcn-Nut-Gitom 3-oF-WR-M-H716) untit- Bellovil hore G .
OEWTRMAL1S)-ase-Sully-compressed-on-sach-Dese-Selemic-Clamp-Assembly.
4121

A42Z Construction to install the 10 Base Seismic Clamp Assemblies, Bolts, and Washers (iteqy
23, 24, and 25 of WTP-M-11950) to the molter base IAW WTP-M-11950.

4.12:3_Const ‘ontoloaentheWNﬁ(iﬁemJofW—M-lﬂlS) e4ch Base
Seimic. Ammlumww ofthe stacked Bellevi
Wl‘P»M-IHlS)iuquho?&%ot fhcompressod height
spociﬁedonwl? within a tolerance of 48 -omm

4.12.4 Construction to verify the cnd of the Sel¥inic_Retsiner is touching the side of the melter
material (minimum by S 1/2”) as nceded between I i Wuﬂlﬁe
melter mil 10 pohif umm«mmu ngeeed height.

hte mNm(ﬁdeWﬂ-ll?lS)wm borig-the
peetQ ontheﬂelmlb -

4.12.2 Shim as necessary between seismic retainer head and melter rail
to achieve a final spring compression set on each seismic clamp

assembly of 0.258 +/- 0.010 inch, with jam nuts (item 3) locked in place
with a minimum total gap of 3/8 inches between nut (item 3) and washer
(item 5) and the Clamp Frame (item 1).

Page 37
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Tssued by
PAGE 1 OF 2
24590-LAW-MOD-LMP-
Mechanical Data Sheet: ([Da'a Sheet Number 00001
LAW Meiter 1 Component Tag Number LMP-MLTR-00001
: Hanford
: RPP-WTP
No: 24580
Building: LAW Fadility, Lower Melter Gallery, Room L-0112
ystem: LMP
Function: Convert blended LAW slurry and glass formers into glass and deliver the glass to containers
uality LevelSeismic Classification: Q/SC-lll (Note 1)
quip WEnvi t Qualification: Reference 1
MECHANICAL
(References)
Im«m Design Life (9, page 6) yoars 5 :':;')'" ain, A T T asnc iwance fin 28-4
Outside Envelope, installed condition, L x W inch 256 x 367 x 190
H(3 4)
4 d Maximum A bled Weight, Empty, no
E"' no cooling water (8, Table 7-3) poninde 630,000
k m 4 Al A ) ‘wmm%“
Cooling Water (8, Table 7-3) povncs 190,900
PROCESS
(References)
Ol P on (9. " MT/D 15 ;A:)ﬂ Pool Temperature, Maximum (13, page € 2192
I:ZMJ s Cipsrang s ool PRI, phos inch s Metter Cooling Water (15) galimin 318
Tank Volume (13, page 30) Ly 270 |Metter Cooling Water (15) Delta T °F 85
[Glass Tank Surface Dimensions, Lx W (13, page 80 x 194 Betat Joos roke om gJede (17) oA 280
°F 2102 +/- 45°F
ELECTRICAL
(References)
fectrodes, kW (10) 1430 maximum
IStart-up Healers, kW (11) 25.1 maximum per heater element, 452 total
[Discharge Chamber, kW (11) 75 maximum per chamber
MAJOR COMPONENTS - Materials
Ref 14 (pages)
|Gas Barvier base, walls, and lid (44) Alloy 690 |Electrodes and extensions (34) |Alloy 690
Discharge trough and dam (35) Alloy 690 Cooling Panels (pages 44, 46) C276, 316L
IShhkbd Endlosure (46) A36, AS00
[Fim Cooler (39) Alloy 690, Alloy 625
REPLACEABLE COMPONENTS
Ref 12
Design Life (months)| Design Life (mmmh
Glass pool and plenum thermocouples) 6 Discharge Chamber Thermocouples 12
Refractory Thermocouple) 12 Bubblers. 6
Electrode E ion Th sph 12 Air Lift Lance| fife of melter
Electrode Extension Cooling Air Thermocouple|  life of melter Glass Level detector| life of meiter
Feed Nozzle| life of melter Spare Lid Plugs| life of melter
Film Cooler| life of melter Discharge Chamber vent line and vent insert| life of melter
Discharge Chamber Lid Assembly (ind heaters)] life of melter Leak detectors| life of meiter
Discharge Chamber Thermowell] fife of melter




PAGE 2 OF 2

24590-LAW-MOD-LMP-
Mechanical Data Sheet; [D2ta Sheet Number 00001
LAW Meliter 1 Component Tag Number [LMP-MLTR-00001
NOTES
1. Subcomponents may be graded CM and SC-IV
2. Contents of this document are Dangerous Waste Permit affecting.
3. incorporated 24590-LAW-MBN-M80T-00008 and further revised with updated dose values. Updated “Replaceable Comp: *, added “Quality
Classification®, added *EquipmenVEnviconment Qualification”, updated References. Deleted Controk Insin Rion ref d

dimensional dasts. Complete revision, rev bars not shown,

. Updated references, cooling water data and added operating temp Design margin is not sffected. This da containg data developed in
whera margin is addressad
REFERENCES
Reference #

24590-LAW-MOQ-LMP-00003, Rev 0, Equipment Qualification Datasheet for Low Activity Waste (LAW) Meiters

24500-LAW-MF-LMP-00001, Rev 0, LAW Melter Assembly LAW-MLTR-00001/00002 lsometric View

24590-LAW-MF-LMP-00002, Rev 0. LAW Meiter Assembly LAW-MLTR -00001/00002 Ptan View

24500-LAW -MF -LMP-00004, Rev 0, LAW Melter Assambly LAW-MLTR -00001/00002 Section A-A

24500-LAW -MB-LMP-00012001, Rav 0, P&ID LAW - LAW Mefter Process System - MeRer 1 Feed Nozzies Cooling System

1

2

3

a1 24500-LAW-MF LMP-00003, Rav 0, LAW Melter Assembly LAW-MLTR -00001/00002 East, Weet And North
5

6 and Feed Nozzies

[24500-LAW -MB-LMP 00042001, Rev 0, PSID LAW - LAW Meiter Process System - Meiter 2 Feed Nozzies Cocling System

8

9

10 |24560-LAW-MBC-LMP-00011, Rev 1, Elecirode Power Requirements for LAW Melter

1 24580-LAW-RPT-E-03-002, Rev 1. LAW Electrical Requirements for Startup and Discharge Heaters

12 24500-101-TSA-W000-0010-409-1137, Rev 00A, LAW MeRer Lile Report

13 24500-101-TSA-W000-0010-409-350, Rev N/A, LAW Meher Systern Description

14 24560-101-TSA-W000-0010-42-02 Rev 008, Report - LAW Meiter Materisis Selection

15 [24500-LAW-MEC-PCW-00002, Rev 0. Melies poling Yeater He chenasrs PCW-HX-00004A/ and PCW HX-00005A
18 [24500-LAW -MO-LMH-00002001, Rev 3, LAW Vitrificstion System LMH Design Proposal Orawing LSM Rail Asssmbly

17 24580-WTP-Z0C-W137-00010, Rev F, Contact Dose Rates 10 Equipment from Beta and Gamma Emitiers
P | LIR-D00¢1 AP ML TR-00007

SN RATY T I R, IS OTTOMION B8 RO 0

,/ See Note 4. Changes are shown in
ulrafis 3 See ok 4. C
31512015 2 ISceNobS.
10/15/2002 0 Jissued for Design
Date Rev [Reason for Revision

Please note that source, special nuclear, and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA) are regulated
at the U. 8. Department of Energy (DOE) facilities exclusively by
DOE acting pursuant to its AEA authority. DOE asserts that
pursuant to 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.




Issued by

PAGE 1 OF 2
24590-LAW-MOD-LMP-
Mechanical Data Sheet: |Data Sheet Number 00002
LAW Meiter 2 Component Tag Number LMP-MLTR-00002
Site: Hanford
Project: RPP-WTP
Project No: 24590
Building: LAW Facility, Lower Melter Gallery, Room L-0112
System: LMP
Function: Convert blended LAW slurry and glass formers into glass and deliver the glass to containers
ality Level/Seismic Classification: Q/SC-IIl (Note 1)
Equipment/Environment Qualification: Reference 1
MECHANICAL
(References)
I;w Design Life (9, page 6) e 5 l::;l)ler Base, Rail 1o Rail Cenler Distance & 28-4
Melter Outside Envelope, installed condition, L x W ich 256 x 367 x 190
H (3, 4)
Estimated Maximum Assembled Weight, Empty, no
Iulass. no cooling water (8, Table 7-3) pounds 650,000
|Estimated Maximum Assembled Weight with Glass
land Cooling Water (8, Table 7-3) pounds 100.000
PROCESS
(References)
Design Glass Production (9, page 7) MTID 15 ';’:‘}“ Fo0LTempentins MWL M08 | iop 2192
';g""“"'“ Opersting;GlassF;o0l Depi {13 pege: inch 315 IMelter Cooling Water (15) galmin 316
Glass Tank Volume (13, page 30) ft* 270 IMelter Cooling Water (15) Delta T °F 8.5
g‘;“ Yok Surface Dimenaions, LXW (13, page inch 80x194  |Betalgamma dose rate from glass (17) Rad/hr 260
r: °F 4/- 45°
ELECTRICAL
(References)
|Electrodes, kW (10) 1430 maximum
|Start-up Heaters, kW (11) 25.1 i per heater el 452 total maximum
IDischarge Chamber, kW (11) 75 maximum per chamber
MAJOR COMPONENTS - Materials
Ref 14 (pages)
(Gas Barrier base, walls, and lid (44) Alloy 690 |Electrodes and extensions {34) Alloy 690
Discharge trough and dam (35) Alloy 690 Cooling Panels (pages 44, 46) C276, 316L
[Shioldod Enclosure (46) A36, A500
Film Cooler (39) Alioy 690, Alloy 625
REPLACEABLE COMPONENTS
Ref 12
Design Life (months)| Design Life (months)|
Glass pool and plenum the pl 6 Discharge Chamber Th pl 12
Refractory Thermocouple 12 Bubblers| 6
E de Extension Th ples 12 Alr Lift Lance| ife of melter
Electrode Extension Cooling Air Thermocouple| life of melter Glass Level detector| life of melter
Feed Nozzle| life of melter Spare Lid Plugs| life of meiter
Film Cooler| life of melter Discharge Chamber vent line and vent insert| kife of melter
Discharge Chamber Lid Assembly (Incl heaters)| life of meiter Leak detectors| life of melter
Discharge Ch T | tife of melter
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24590-LAW-MOD-LMP-
Mechanical Data Sheet: [Dsta Sheet Number 00002
LAW Melter 2 Component Tag Number  [LMP-MLTR-00002
NOTES
1. Subcomponents may be graded CM and SC-V
2. Contents of this document ars Dangerous Wast Permit affecting,
3. incorporated 24580-LAW-MBN-M80T-00008 and further revised with updated dose values. Updsted "Replacsable Components®, added “Quality
svel/Selsmic Classification*, added "EquipmenVEnvironment Qualification”, updated References. Deleted Controls end Instrumentation references, deleted
dimensional data. Complete ravision, rev bars not shown.
. Updated referencas, cooling water data and added operating temperature. Design margin is not affected. This datasheet contains data deveioped in
ations where margin is addressed.
REFERENCES
Reference #
1 24590-LAW-MOQ-LMP-00003, Rev 0, Equipment Qualification Datasheet for Low Activity Wasta (LAW) Meiters
2 24500-LAW-MF-LMP-00001, Rev 0, LAW Melter Assembly LAW-MLTR-00001/00002 isometric View
3 24590-LAW-MF-LMP-00002, Rev 0, LAW Malter Assambly LAW-MLTR -00001/00002 Plan View
4 24590-LAW -MF-LMP-00003, Rev 0, LAW Melter Assembly LAW-MLTR -00001/00002 East, West And North
5 24500-LAW-MF-LMP-00004, Rev 0, LAW Meiter Assembly LAW-MLTR -00001/00002 Section A-A
6 243590-LAW-MS-LMP-00012001, Rev 0, P&ID LAW - LAW Meiter Process System - Meiter 1 Fead Nozzies Cooling System
and Feed Nozzles
7 24590-LAW-MG-LMP-00042001, Rev 0, P&ID LAW - LAW Meiter Process System - Melter 2 Feed Nozzies Cooling System
° lawsys
9 24590-LAW-3PS-AE00-T0001, Rev 8, Engineering Specification for Low Activity Waste Melters
10 24590-LAW-MBC-LMP-00011, Rev 1, Electrode Power Requirements for LAW Meler
1" 24500-LAW-RPT-E-03-002, Rev 1, LAW Electricsi Requicements for Startup and Discharge Heaters
12 24590-101-TSA-W000-0010-409-1137, Rev 00A, LAW Meiter Life Report
13 24580-101-TSA-W000-0010-409-350, Rev N/A, LAW Meitsr Systiem Description
14 24590-101-TSA-W000-0010-42-02 Rev 008, Report - LAW Melter Materials Selection
5 24590-LAW-MEC-PCW-00002, Rev 0, Mol poling Water Hest Exchanoe
|Stzing Calculstion
16 24590-LAW-MO-LMH-00002001, Rev 3, LAW Vitrification System LMH Design Proposal Drawing LSM Rail Assembly
17 24590-W TP-Z0C-W13T-00010, Rev F, Contact Doss Rates to Equipment from Bets snd Gamma Emitters
1 .
w natitog
3 See Nots 4. Changes are shown in |sy men Mm £ oy vanviayer - mimeyent V
N’H /lb' bold/underiine. ors Mo AN e O 2us Mo LAN - acrwrecs Srsone
< NonmLiue : e
Prabhu
3/8/2015 2 lSae Note 3. Peters Matt Meye!
Rich r Rejagopeian
10/15/2002 0 |fasued for Design M. Hal L. Donovan Will Eaton
Date Rev |Reason for Revision Originator Checker Approver

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 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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24590-LAW-N1D-LMP-00001
Rev. 1
CORROSION EVALUATION

LMP-MLTR-00001 & LMP-MLTR-00002
LAW Melter 1 and Melter 2 Gas Barrier and Cooling Panels Inside of Gas Barrier
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Results

Materials Considered: .

Material Acceplable Material
(UNS No.)
Carbon Steel
Type 3041 (530403)
Type 316L (S31603)
Al-6XN® 6% Mo (NO8367)

Hastelloy® C-276 (N10276) X
Hastelloy® C-22® (N05022)

Inconel® 690 (N06690) X
Ti-2 (R50400)

Materials of Fabrication  Gas Barrier — Inconel® 690 (UNS N06690)
Cooling Panels Inside of Gas Barrier: Hastelloy® C-276 (UNS N10276)

Inputs and References

*  Conditions for Gas Bammier
s Temperature of base: 121 °F to 133 °F (24590-QL-HC4-W000-00094-05.00001)
*  Temperature of side walls: 206 °F 0 358 °F (24590-QL-HC4-W000-00054-05-00001)
*  Temperature of id. 185 °F (24590-LAW-M2C-LMP-00001)
*  Strcam composition: Hot side, in contact with surrounding melter conditions - assume simitar to LMP14
Cold side, in contact with cooling water - use plant cooling water (PCW)
+  Conditions for Cooling Panels Inside of Gas Barrier
¢ Temperature of panels (°F) (norm/max): 93/114 (24590-LAW-MEC-PCW-00005)
*  Sucam composition Hot side, in contact with surrounding melter conditions - assume similar 1o LMP14
Cold side, in contact with cooling water - use plant cooling water (PCW)
¢ Corrosion allowance
e Components within the gas barrier (excluding cooling panels): 0.125 wch (24590-Q1-HC4-W000-00094-05-0000 1)
¢ Cooling pancls located inside the gas barrier: 0.031 inch (One corrosion allowance for both heat transfer surfaces)

Assumptions and Justifications:

*  Material selections process was performed under contract with Duratek and is documented in 24590-101-TSA-W000-0010-42-02,
Report - LAW Melwer Materials Selection.

»  The LAW mciters have a minimum design life of § years and will be replaced multiple times throughout the life of the plant.

Operating Restrictions

¢ Onee filled, the gas barrier and cooling panels shall not be idled, with no flow, for periods longer than 72 hours,
*  Plant cooling waler is clean, non-scaling. non-silting and not prone to biological growth. Sampling and chemical addition will
ensure the quality of the water 1s maintained
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Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Encrgy Act of 1954 (AEA), are regulated at
the U.S. Department of Encrgy (DOL) facilities exclusively by DOE
acting pursuant to its AEA authority DOE assents, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nucleat, and byproduct materials at DOE-
owned nuclear facilities Information contained herein on
radionuclides is provided for process description purposes only
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Corrosion/Erosion Detailed Discussion
The LAW mclics s "encapsulated” in an b 1B 690 outer shell, although some air in-leakage 13 peentied. Within the outer shell of the

lower melter assembly are cooling panels constructed of Hastelloy® C-276 (24590-101-TSA-W000-0010-42-02, Duratek LAW Melter
Materials Selection Report REP-WTP-11003). There is no stainless sicel ot carbon steel within the gas barrier. The materials of
construction for the LAW melter were selected by Duratek under their contract with WTP  Materials wese selected for their suitability for
use and corrosion resistance in the conditions expected in the melter cavirconment. Mclter offgas corrosion testing was performed and
documcented in the Duratek LAW Mclter Matcrials Sclection Report. Results are shown here

LAW Pilot Off-gas Corrosion Coupon Results

Alloy Comments Pit Depth Metal loss*
mils mm mils

Hastelloy® C-22 Undulating metal surface withdeep | 02 00375 143
local pits; remnants of deposits in
places.

Hastelloy® C-276 | Pitted on one side only, surfaces 05 0.0295 116
smooth with scalloped profile; little
deposit retention.

Nicrofer 602SHT Occasional pits; deposit thicker on 01 0.0055 022
one side of coupon.

inconcl® 690 Relatively smooth surface;, deposit 005 0.0095 037
thicker on one side of coupon.

HR160 Significant localized pitting in some | 22 00575 226
places; oxide formed.

* Mctal Loss 15 represented as the average matenial loss over the test arca for a specific coupon.

The alloys stated in the tablc above were placed into the LAW Pilot Mclter offgas system for 452 days. As scen above in the table,
Hastelloy® C-276 and Inconel® 690 exhibited acceptable pitting and corrosion rates

The waste feed 15 pumped onto the surface of the molten glass where heat fiom the melt pool evaporates water, decomposcs various
chemicals and organics, and melts into the glass pool. The glass pool is lined with 0N resistant ref y blocks stacked in layers
with the outermost surface being water-cooled. The gas space above the glass puol is also lined with refractory to produce a plenum where
entrained feed materials separate from the steam and gases exiting the melter  The melter 1s capped with a lid, which is lined on its bottom
surface with corrosion-resistant refractory  The entire melter refractory package is encased by a metallic shell referred to as the gas barrier
that allows the melter to be under vacuum and prevents the escape of melter exhaust gases

The gas compositions for the inlet stream to the LOP system are used as a conservative limit. Because the offgas from the melter contains
about 40 % waler, condensation 15 feasible at the expected temperatures. The presence of NOx and SOx 1s expected Lo result in a
condensate at the cooling panels with a pH of approximately 1.5; some chioride will be present along with fluoride.

1 General/Uniform Corrosion Analysis

a  Background

General corrosion or uniform corrasion is corrasion that is distributed more-or-less uniformly over the surface of a matenial without
appreciable localization  This leads to relatively uniform thinning on sheet and plate materials and general thinning on one side or the
other (or both) for pipe and tubing It is recognized by a roughening of the surface and by the presence of corrosion products. The
mechanism of the attack typically is an elecirochemical process that takes place a1 the surface of the material. Differences in composition
or orientation between small areas on the metal surface create micro-anodes and cathodcs that facilitate the corrosion process.

Corrosion test results of melter materials have been reported by Wicks (1980), Imrich and Jenkins (1996), imrich K_J (2001), and Keith S.
Matlack (2011). The materials used in the melter systems were exposed 10 the liquid glass, in the splash zone, and vapor spece. Melts of
pure frits are generally more corrosive than melts that contain concentrated sludge waste  The corrosion is caused by the alkali oxides (6 to
7 wt%) in the melt  Alloys with molybdenum are singularly called out as suscepuble to corrosion, duc to the silica forming MoS:;
compounds that can affect the matenal integrity. Above the mell. the corrosion increases as the acid gasses form, are wetted by the water
vapor, and arc carmied by gas flow throughout the gas barrier High tempetature nittic acd (HNOy) vapor attacks most alloys

Dy p of sodium nitrate will also produce nitrogen oxides which will corrode most nickel alloys with the exception of

Inconel® 690, which is a nickel-chromium-iron alloy and does not have molybdenum  The effect molien glass and pilot meiter offgas had
on Inconek® 690 coupons was reported by Imrich (1996) in a seties of LAI (liquid air interface) tests; corrosion rates in the splash zone
were 15 mpy and in the vapor space 8 mpy. Preferential edge attack was observed

b Component-Specific Discussion- Gas Barrier

The melter gas-barrier was fabricated trom UNS N06690 (Inconel® 690). This matenal has been specitied to prevent corrosion by warm,
wel, salt deposits  During normal operations, the temperatures at the gas bartier will be 133 °F at the base, 185 °F at the lid, and 206 to
358 °F at the side walls  The process conditions for the hot-side are expected to be similar to those shown for stream LMP14 in 24590-
WTP-RPT-PR-04-0001-04. HTP Process Corrosion Daia - Volume 4 The cold side of the lid will be in contact with plant cooling water
(PCW)  The matenal used to constnuct the gas barrier and gas barrier id 1s resistant 10 general corrosion 1n the expected offgas
envitonment as well as any condensate containing low levels of chloride and fluoride salts, and NOx and SOx, see sections4 2.3 and 42 5
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0f 24590-101-TSA-WO000-0010-42-02  The cold side of the gas barricr hd exposed to PCW water 1s immune to general corrosion as the
PCW water is treated and benign. The effect molten glass and pilot melter offgas had on Inconel® 690 coupons was reported by
Imrich (1996) in a senes of LA tests, comrosion rates in the splash zone were 15 mpy and in the vapor space 8 mpy  These conditions are
more extreme than those expecied at the gas barrier and are therefore bounding. 1t 1s apparent that margin has been provided since the 8
mpy scen in more extreme scenarios would only corrode 40 mils of the 125 mils allotted over the minimum design life of the melters (5
years)

¢ Component-Specific Discussion- Cooling Pamels

The cooling pancls within the gas-barrier wall be fabricated from UNS N10276 (Hastelloy® C-276) This material has been selected

because the cooling panel surfaces are hikely to have deposits of condensed plenum gas saits and will probably be weV/moist from water
vapor condensation  During normal operations, the temp a the cool 1s will be 93 °F (114 °F max) The process conditions

for the cooling pancls® hot sides are conservatively assumed to be similar to those shown for stream LMP4 in 24590-WTP-RPT-PR-04-

0001-04 The cold sides of the conling panels will be incontact with PCW water  Hastelloy® C-276 is immune to gencral corrosion in

PCW as this water is treated and benign - See section 4.2.5 2 of 24590-101-TSA-W000-0010-42-02 for additiona! discussion

The inlet room air flows from the bottom of the melter to the top, mixing with the melter gases in the plenum and out to the fitm cooler to
the offgas treatment systems. The cooling panels are located adjacent to the inlet vents that draw clean air into the melter offgas system.
The gas barricr annulus contains the cooling pancis and has a passive purge of 10 volume changes per hour to prevent the intrusion and
buildup of salts from the plenum (24590-101-TSA-W000-0010-42-02)

Scction 4 3.2 of the design guide 24590-WTP-GPG-M-047, Preparation of Corrosion Evaluations, explains that a zcro corrosion allowance
is acceptable on heat transfer surfaces (| mlcmal & cxemal) ptowdmg 8 corrosion resistant material is sc)cctcd Hastelloy® C-276 1s a
corrosion resistant material. The ] i with Tubular Exchanger N [ s Association
(TEMA) and other national standards used to design and fabricate heat exchangers and cooling panels. Heat Uansfer ﬂxfaces fabricated
using high alloy corrosion resistant materials are often specified with, or assumed to have, a zero corrosion allowance. TEMA provides
guidance that, in some cases, an approximate 1/64 inch is added to the thickness, above the pressure design code mimmum required
thickness. The recommended corrosion allowance is 1/32 inch for added conservatism. Results of testing that took place in the LAW Pilot
Melter offgas system over 452 days resulted in 2 uniform corrosion rate of 0.9 mpy. G | corrosion is not expected (o be 2 n
during the first § years of melter operation since the observed corrosion rate of 0.9 mpy in the off-gas coupons does not exceed the
recommended corrosion allowance 0 0.031 inches (31 mils) afier 5 years of opetation.

Although the recommended corrosion aliowance is 0.031 inches, the WTP LAW melter cooling panels were built with a corrosion
allowance of 1/8™ (0.125 inches), which greatly ds the ded cor 1) 1ce and provides additional margin (24590-Q1.-
HC4-W000-00011-03-00505, Specification - Low Active Wasie (LAW) And High Level Waste (HLW) Cooling Panel Procurement
Specification).

2 Pitting Corrosion Analysis

Pitting 15 localized corvosion of a metal surface that is confined 10 a point o small arca and takes the form of cavities. Under the stated
conditions, Hastelloy® C-276 and Inconel® 690 have excellent resistance to pitting corrosion (24590- 101 - TSA-W000-0010-32-02).
Hastelloy® C-276 is commonly used in the fabrication of embossed cooling panels installed in similar environments (24590-101-TSA-
WO000-0010-42-02) The table above shows test results from coupons that were exposed to the LAW Pilot Melter off-gas system for 452
days. Hastelloy® C-276 experienced slight pitting to a depth of 0.5 mils and Inconel® 690 expenenced almost no pitting with a reported
pit depth of0.05 mils The recommended cortrosion allowances for the cooling pancls inside the gas bartier and the gas barrier itself are
0.031 inches and 0.125 inches respectively  Extrapolating the pitting data for Hastelloy® C-276 and Inconci® 690 shows it would be
decades before pitting would become an issuc, which is significantly longer than the melters’ S year minimum design life. Additional
information on Inconel® 690 and Hastelloy® C-276 can be found in Special Metals (2002) and Haynes Inicrnational (2001).

3 Crevice Corrosion Analysis

Crevice corrosion is 8 form of localized cotrosion of a metal or alloy surface at, or immediately adjacent lo, an arca that is shielded from full
exposure to the environment because of close proximity of the metal or alloy 1o the surface of another material or an adjacent surface of the
samc roetal or alloy Crevice corrosion is similar to pitting tn mechanism and may be present at the interface between the refractory bnck,
and the bottom of the Inconei® 690 cooling lid and cooling pancls  The cooling lid is positioned above the molten glass, and the vaporized
water will condense onto the surfsce. Melter design anticipates crevice corrosion and limits the life of the melter, including the Id.

The Hastelloy® C-276 nominal chemistry of 57% nickel, 16% molybdenum, and 16% chromium makes it highly resistant to localized
corrosion. The critical crevice corrosion temperature is 176 °F (80 °C) in a NaCl + HCI solution (>24,000 ppm chlorides at pH 2); and
203 °F (95 °C) per the ASTM G48 test with 6% FeCl, ferric chloride solution. Bascd on the operating cond n the locations where
Hastelloy® C-276 is used, crevice corrosion is not a concern during the design hfe of the melter.

4  Stress Corrosion Cracking Analysis

Stress comosion cracking (SCC) is the cracking of a ial produced by the bined action of corrosion and sustained tensile stress
(residual or applied). In addution, sensitization of the grain boundaries 1s prevented with the matcrials recommended  Inconel® 690 has
58% nickel. Al these concentrations, the alloy is generally considered iminunc o SCC (Scdiiks 1996) The high nickel content of the
alloys is expected to reduce the probability of cracking to a low value and is not a concemn at the stated conditions
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S End Grain Corrosion Analysis

End grain corrosion is preferential aqueous corrosion that occurs along the worked direction of wiought stainless stecls exposed 10 highly
oxidizing acid conditions. Lnd grain comosion typically is not a major concern; it propagates along the rolling direction of the plate, not
necessanily through the cross sectional thickness  End grain corrasion is exclusive 10 metallic product forms with exposed end grains from
shearning or mechanical cutting. Conditions which lead to end grain corrosion are not present in this component, therefore, end grain
corrosion is not a concern during the design life of the melter

6 Weld Corrosion Analysis

Providing correct weld procedures are followed, no preferenbial corrosion of weld beads or heat-affected zones is expvccwd Per |he  report
from Duratck, Inconcl® 690 was welded with ERNiCrFe-7 weld filler material, which is essentially a hing i 10
Inconel® 690. The Hastclloy® C-276 cooling panels were specified by Duratek-BNFL and fabncated by Tranter. Remw ol’ vendor
submttals for weld procedures and other design media was pecformed by Bechtel. Supplier Quahty oversight and standard practices for

welding and inspections demonstrate that the proper filler metal for joining the two metals was used

7  Microbiologically Influenced Corrosion Analysis

Microbiologically influenced corrusion (MIC) refers to corrosion sffccied by the presence vt activity, s both, of mictourganisms. Such
microofganisms can survive through a limited range of environmental conditions. The temperatuses and off-gas chemistry will kil all
microbes. Cooling water will be chemically treated to prevent microbiological growth and the spread of microbes through the system.
Furthermore, the temperature and radiological conditions in the melter will kill those microbes associated with MIC of nickel-alloy
matcernals.

8 Fatigue/Corrosion Fatigue Analysis

Fatigue is the process of progressive localized permanent structural change occurring in a material subjected 1o fluctuating siresses less than
the ultimate tensilc striength of the matcrial. Corrosion fatigue is the process wherein a metal fractures prematurely under conditions of
simultaneous corrosion and repeated cyclic loading at lower stress levels or fewer cycles than would be required to cause fatigue of that
metal in the absence of the corrosive cnvironment. Based on the anticipated low mechanical and thermal cycling, it can be siated that
conditions which lcad to fatiguc or corrosion fatigue are not present in this component. Fatigue and corrosion fatiguc are not a concem
duning the design life of the melter.

9  Vapor Phase Corrosion Analysis

‘The materials used i the melter systems were exposed to the liquid glass, in the splash zonc, and vapor space. Above the melt, the
corrosion increases as the acid gasses form and are wetted by water vapor, High temperature nitric acid (HNO,) vapor attacks most alloys.
Decomposition of sodium nitrate will also produce mitrogen oxides which will corrode most nickel alioys with the exception of Inconel®
690, which s a nickel-chromium-iron alloy and does not have molybdenum  Coupon exposure to molten glass and vapor from pilot melters
was reported by Imrich (1996) in a series of LAl tests, Inconcl® 690 corrosion rates in the splash zone were 15 mpy and 8 mpy in the vapor
space. The ternperatures in the vapor space ranged from 1112 °F to 1562 °F, while the max temperature at the gas barrier (constructed out
of Inconel® 690) 15 358 °F. Thus, the Defense Waste Processing Facility (DWPF) environment was harsher than that expected for these
components at WTP, and the anticipated corrosion rate is expecied 10 be less. However, even accounting for the rates from the DWPF
melter, the specified 125 mil corrosion allowance would last the minimum design life of the melter.

10 Erosion Analysis

Erosion is the progressive loss of materinl from a surface resulting from mechanical intcraction between a panticle and that surface. Solid
particle erosion can occur in air, steam, and water fluid systems  There is insufficient fluid flow and air flow on the extesior of the cooling
panels and gas barnier to cause erosion  The lid and cooling panels use PCW water which has extremely low particulates  Such conditions
are not sufficient to support crosion

11 Galling of Moving Surfaces Analysis

Galling is a form of wear causcd by a combination of friction and adhesion between moving surfaces. Under high compressive forces and
movement, the frichion iemperatures cold-weld the two surfaces together at the surface asperities. As the adhesively bonded surface moves
some of the bonded material breaks away. Microscopic examination of the galled surface shows some material stuck or even friction
welded to the adjacent surface, while the softer of the two surfaces appears gouged with balled-up or torn lumps of material stuck to its
surface. The surfaces arc expected to be fixed in place. Galling is not a concern during the design life of the meiter,

12 Fretting/Wear Analysis

Fretting corrosion refers to corrosion damage caused by a slight oscillatory slip between two surfaces. Similar to galling but a much smaller
movement, the corrosion products and metal debris break off and act as an abrasive between the surfaces, classic 3-body wear problem.
This demage is induced under load and repeated relative surface jon, as induced for example by vibration Pits or grooves and oxide
debris charactenize this damage, typically found in machinery, bolted assemblics and ball or roller beanings  The surfaces are expected to be
fixed in place Fretting 1s not a concern during the design life of the melter
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13 Galvanic Corrosion Analysis

Galvanic cocrosion 1s an electrochemical process in which one metal corrodes preferentially o another when both metals ace in electrical
contact, 1n the presence of an electrolyte. Dissimilar metals and atloys have different electirode potentials, and when two are tn contact in an
clectrolyte, one metal acts as anode and the other as cathode. The electropotential difference between the dissimilar metals is the driving
force for an accelerated atiack  There is not a significant potential difference between the alloys used in the construction of the components

14 Cavitation Analysis

Cavitation corrosion is defined as another synergistic process, the combined influence of mechanical disruption of the metal surface and the
corrosion of the sctive metal. Cavitation occurs when the Jocal fluid pressure drops below the vapor pressure of the fluid sesulting in 2
liquid vapor interface or bubbles to form  Their collapse on the metal surface has sufficicnt encrgy to rupture the oxide film and depending
on alloy, may be capable of removing metal. There is no fluid flow in contact with the metal pant of the gas barrier, which is protected by
refractory, or in the oft-gas, where thnds are not present,

15 Creep Analysis

Creep is defined as a time-dependent deformation at elevated temperature and constant stress, creep is a thermally activated process. The
temperature at which creep begins depends on the alloy composition. Creep failures and siress ruptuse failures follow the same mechanism
and influenced by similar variables like temperature. Stress rupture is defined as bi-axial creep restricted to pipe like geometries. Creep is
found in components subjected to heat for long periods and the creep rate generally increases as the temperature nears the melting point.
The normal operating temperatures are too low to cause creep in the alloys being used

16 Inadvertent Addition of Nitric Acid
There is no practical method of adding nitric acid.

17 Conclusion and Justification

This corrosion evalustion 1s for the gas barrier and cooling panels inside of the gas barrier  Both are recommended to be made from
corrosion resistant alloys; Inconel® 690 for the gas barricr and Hasiclloy® C-276 for the cooling pancls. On the cold side of these heat
exchangers, the matenal will be exposed to clean and treated cooling watet from the PCW system. Both Inconei® 690 and

Hastelloy® C-276 arc comosion resistant in near-neutral water with low chlorides; Iittle, if any, corrosion on the water side is expected over
the 5 year minimum design life The cooling panels are attached to the outside of the melter adjacent to the refractory. The outside surface
of the cooling pancls will likely be coated with condensed salts as well as continually wet from water condensation. The gas barrier is made
out of Inconcl® 690 and is not directly exposed 1o the molten glass. At the stated operating conditions, end grain corrosion, weld corrosion,
MIC, creep, and inadvertent nitric acid addition are not active corrosion mechanisms  Conditions which lead to fatigue or comrosion fatigue,
galling, fretung, galvanic corrosion, and cavitation are not present in this component  The recommended corrosion allowances,

0 125 inches for Inconel® 690 and 0.031 inches for Hastelloy® C-276, provide sufficiem margin for the melters minimum design life.

18 Margin

The DM 1200 Mchier system has been designed and specified by BNFL-Duratek. The melter system is designed for a minimum lifc of
§ years. The corrosion evaluation design guide doesn’t require a corosion allowance for the melters since the entire unit is replaceable.
Although corrosion allowances are not required by the design guide they have been provided for the gas barrier and cooling panels. The gas
barrier and cooling panels arc made out of two scparate matcrials, Inconel® 690 and Hastelloy® C-276. Inconel® 690 has received
extensive testing in direct contact with melter offgas. Testing revealed a corrosion rate of 8 mpy when exposed to melter offgas conditions
and temperatures ranging from 1112 °F to 1562 °F. The gas barrier operates a1 temperatures between 121 °F and 358 °F, considcrably
lower than the test temperature, therefore, the gas barrier is expected to have a uniform corrosion rate less than 8 mpy. Assuminga
corrosion rate of 8 mpy (conservative scenario), the melter offgas will corrode the gas barrier approximately 40 mils over § years; thercfore,
margin has been provided since a corrosion allowance of 125 mils is recommended for the gas barrier. The Hastelloy® C-276 used in the

ling pancls 1s expected to de less than 5 mpy leading 1o 25 mils of wear afier 5 years of operation, which is less than the 0.031

hes (31 mils) ded It is also important 1o note that the cooling panels were built with a 0.125 inch (125 mils) corrosion
allowance, which drastically exceeds the recommended corrosion all ce and adds additional margin. Based on the data available, it is
apparent that the gas barticr and cooling pancls will last the minimum design life of the meltes.

Localized erosion is not expected to be a concem as the fluid is air or condensed water moving at slow velocities. Therefore, Jocahzed
erosion is not expected at the gas barrier or cooling panels.

Localized corrosion could occur due to warm, wet, salt deposits on the cooler pants of the gas baricr and cooling panels. However,
Hastelloy® C-276 has been shown to have excellent pitting resistance under the expected conditions and has been used satisfactorily
similar environments before  Results of testing that 100k place in the LAW Pilot Melter offgas system over 452 days resulted in pit depths
of 0.5 mils Since 31 muls is recornmended, and only 0.5 mils was lost duc to pifting over 452 days, it is apparent that it would take
significantly longer than 5 yeats before pitting becomes an issue

The gas barricr 1s made out of Inconel® 690. The temperatures at the gas barrier range from 121°F to 358°F Section 4.2.5.1 of 24590-
101-TSA-W000-0010-42-02 stats that Inconcl® 690 has been specificd for its corrosion resistance 1o warm, wet, salt deposits that can
occur at the gas barrier interface Results of testing that took place in the LAW Pilot Mclter offgas sysiem over 452 days resulted in pit
depths of 0.05 mils (test results on sheet 3} Since 125 mils is recommended, and only 0 05 mils was lost due to puting over 452 days, it 1s
apparent that it would take significantly longer than 5 years before pitting becomes an issue
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1 Introduction

1.1 System ldentification

This system design description (SDD) defines the technical and functional/performance requirements of the low
activity waste (LAW) melter process system (LMP). This document details the waste treatment requirements,
environmental compliance requirements, and authorization basis requirements of the LMP system. This SDD
describes the process and functional design requirements of the LMP, including the following:

s Services and utility requirements, operating materials and supplies, and other external interfaces
e Operations limits and design bases
o Other criteria and requirements pertinent to the design of the LMP system

The boundaries, system interfaces, and functional description of the LMP are provided in Section 2.

1.2 Limitations and Scope

The scope of this document is to provide an authoritative source for the collected set of requirements applicable to
the LMP system, inclusive of interface requirements with other systems. The SDD scope is limited to LMP
system features that support production and/or protect equipment, personnel, and the environment. The SDD is
prepared in accordance with 24590-WTP-3DP-G04B-00093, System and Facility Design Descriptions. The
intended use of these collected requirements is to establish the following:

¢ Inform the LMP design effort

e Provide a validated basis upon which to confirm implementation of design requirements

e  Provide the expected means of verification for requirements, including those that are post-construction
(i.e.. startup and commissioning test objectives and acceptance criteria)

All requirements established in this document are intended to be verified to be-implemented in design and/or
physical configuration using a graded approach commensurate with importance and risk.

Where numeric values are provided within requirements in Section 3, these values are provided without additional
margin. For example, if a value is established in 24590-WTP-DB-ENG-01-001, Basis of Design (BOD), no
attempt is made to remove any margin that may or may not have gone into the establishment of that value, nor has
any margin been added. Where values are stated as minimums or maximums, there is no expectation that
additional margin be applied in the verifications that the design requirements have been met. Testing that is
required to be performed in accordance with external codes and standards must follow the rules established in
those documents.

This document is intended to be used in support of design development, design verification, turnover, startup
testing, and commissioning activities. This document will be maintained current relative to changes in source
requirements documents. Updates shall be made concurrent with these changes to source requirements, or
implementation shall be tracked for completion in accordance with 24590-WTP-GPG-ENG-0170, Impact
Evaluation.

Engineers are expected to be able to use the requirements in Section 3 of this document as input for design
development without recourse to the upper-tier source documents or searches of the Technical Requirements
Search Application (TRSA). Design engineers are still required to ensure that requirements in the discipline and
functional standards incorporated by reference in Section 3 are followed. These documents contain additional
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criteria that are based on applications of external codes and standards. corporate best practices, and engincering
management expectations for a consistent approach to design.

Certain requirement statements in this document are preceded by a “|HOLD]" notation. This notation is used
when there are unresolved technical issues, known inconsistencies among source requirements, or other
management suspensions of work requiring resolution. Requirements with the “[HOLD]" notation may be used
to proceed with preliminary or committed design (with inclusion of appropriate holds) but shall not be used in
support of fabrication or construction until the “[HOLD]" is removed.

The contents of Section 4 are being developed in a phased approach in support of future operations and
maintenance. At this revision, only the contents of Sections 4.1.1,4.1.2, 4.1.3, 4.1.4, and 4.1.6 have been updated
and verified. Information in Sections 4.1.5, 4.2, 4.3 and 4.4 are currently reserved and will be updated in a later
phase after the work to support completion of these sections has been completed.

Additional Appendices may be added in the future as needed.

1.3  Ownership and Maintenance

The Design Authority organization is responsible for the preparation and maintenance of this document through
turnover of the included system to Operations. Thereafter, maintenance of this document is the responsibility of
the Plant Engineering organization; however, the Engineering Design Authority organization retains
responsibility for the establishment and definition of design requirements.

1.4 Definitions/Glossary
Annulus. The void space between the melter enclosure and gas barrier walls.

Base. Structural platform that supports the melter during transport and operation. Base includes the structure,
cooling panels, and upper plate, which is part of the gas barrier and provides the flat, level surface for the
refractory. The base includes the wheels and interface to the facility rails for both transport and restraint.

Cold Commissioning. Integrated process system testing including LMP and other systems with waste simulants
that will not be radioactive but will have nitrogen oxides (NOx) and other constituent concentrations similar to
what is expected from the actual tank waste. Some of this waste simulant, depending on the pH, nitrate/nitrate
salt or other constituent concentrations could cause the simulant to designate as dangerous waste and could
subject the material to the management requirements of the Resource Conservation and Recovery Act of 1976 as
delineated in the Dangerous Waste Permit (DWP). These tests would produce a cold cap that would produce
pressures and temperatures, and non-radioactive offgas emissions including NOX similar to actual operations.

Confinement. For consistency, regardless of usage elsewhere. confinement is used in this document to
denote the controls used to prevent or minimize the release or migration of airbome contaminants.
including acrosols. hazardous vapors, or gases.

Containment. For consistency. regardless of usage elsewhere, containment is used in this document to
denote the controls used to prevent or minimize the release or migration of liquid or liquid-entrained
contaminants.

Gas Barrier. The alloy plate that surrounds the four sides of the refractory walls and the discharge chambers.

covers the top of the melter base and comprises the bottom of the melter lid and the supporting structural tubing.
The bottom of the melter lid is formed by two sections of the gas barrier: 1) the gas barrier lid plates that sit on
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top and are welded to the four gas barrier walls; and 2) the melter lid cooling cavity that sits on top of and cools
the gas barrier plates.

Melter. All components inside of the melter enclosure, including the melter enclosure. In some documents, a
melter is referred to as a locally shielded melter (LSM).

Melter Enclosure. The metal shield lid and the metal walls that separate the annulus from the melter gallery.
This assembly is also referred to as the melter shield box.

Melter Lid Cooling Cavity. The section of the gas barrier that sits on top of the gas barrier lid plates. Low
pressure cooling water circulates through baffles in the melter lid cooling cavity to cool the gas barrier plate and
the plenum.

Melter Lid. The assembly of the shield lid (which is part of the melter enclosure), the melter lid cooling cavity
(which is part of the gas barrier), and the gas barrier lid plates (which are part of the melter shell and gas barrier).

Melter Shell. The inner confinement boundary comprised of the gas barrier lid plates, the gas barrier walls and
their support structures, and the gas barrier base plate on top of the melter base. These are all welded together.
The melter shell has the credited safety function of confining offgas to the plenum and routing offgas to the LAW
primary offgas process system (LOP).

Structure. Melter and discharge chamber structural steel, including bracing that support the gas barrier walls,
cooling panels, melter enclosure, and the melter lid. This structure is positioned on the base.

Nonhazardous Feed Testing. Integrated process system testing including LMP and others using a non-
hazardous glass former slurry.

Plenum. The area of the melter that makes up the gas space directly above the melt pool.

Primary confinement or containment. The structures, systems, or components (SSC) and their associated
boundaries that confine or contain airborne and liquid contaminants under normal conditions.

Secondary confinement or containment. The structures or other design features that capture and prevent
further spread or migration of airborne or liquid contaminants after they have escaped primary
confinement or containment.

Shield Lid. The lid section of the melter enclosure. The shield lid covers the melter lid cooling cavity. The
shield lid supports all components mounted on it and through it.

1.5 Acronyms and System Designators

1.5.1 Acronyms

ADS air displacement slurry

AHIJ authority having jurisdiction

AISC American Institute of Stecl Construction
ALARA  aslowas reasonably achicvable

ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
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AWFCO  automatic waste feed cut off

AWG American wire gauge

AWS American Welding Society
AZS alumina zirconia silica

BNI Bechtel National, Inc.

BOD Basis of Design

BOF Balance of Facilities

C3 Contamination Area

C5 Airborne Radioactivity Area
CCB consumable changeout box
CCTV closed circuit television
CFR Code of Federal Regulations
CRV concentrate receipt vessel
CTN component tag number

DI density indicator

DOE US Department of Energy
DVR design verification report

Dwp Dangerous Waste Permit
E-Stop dedicated emergency stop button

El voltage indicator

EPA Environmental Protection Agency
EQP equipment qualification package
ES EnergySolutions

F1 flow indicator

GFC glass forming chemicals

GFR glass forming reactants

GTC general test criteria

IEEE Institute of Electrical and Electronics Engineers, Inc.
ICN Integrated Control Network

IDF Integrated Disposal Facility
ILAW immobilized low activity waste
1/0 input / output

inWC inches of water cohunn

IR infrared

K3 refractory type

LAW Low-Activity Waste (Facility)
LLDR land disposal restriction

LI level indicator

LSM locally shielded melter

MCC motor control center

MFV melter feed vessel
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MFPV melter feed preparation vessel
mrem/hr  radiation dose rate unit (millirem/hour)

MR material requisition

MTG metric tons of glass

NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

NOC Notice of Construction (Air Permit)

NOx nitrogen oxides

NSE Nuclear Safety Engineering

ORD Operations Requirements Document

P&ID piping and instrumentation diagram

PAM post accident monitoring

PCT product consistency test

PDI differential pressure indicator

PDSA preliminary documented safety analysis

PDT differential pressure transducer

PPE personal protective equipment

PRV pressure relief valve

PSV pressure safety valve

PSUP power supply

Q Quality

QAM Quality Assurance Manual

R3 an area that has a target dose rate of < 2.5 mrem/hr.
RS an arca where the dose rate is > 100mrem/hr
RCRA Resource Conservation and Recovery Act of 1976
RPP Radiation Protection Program for Design and Construction
SAI safety affecting instrument(ation)

SBS submerged bed scrubber

SC safety class

SC seismic category

SD system description

SDD system design description

SDDR supplicr deviation disposition request

SDS Safety Design Strategy for Low Activity Waste Facility
SRD Safety Requirements Document Volume 1

SS safety significant

SSC structures, system, or components

SPS static power supply

TAC test acceptance criteria

TBD to be determined

TEEL temporary cmergency exposure limits
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TI temperature indicator

UBC Uniform Building Code

WAC Washington Administrative Code
WESP wet electrostatic precipitator

WTP Hanford Tank Waste Treatment and Immobilization Plant
Z safety function
Z1 position indicator

1.5.2  System Designators

C3v C3 ventilation system

Csv C5 ventilation system

DIW demineralized water system

GRE grounding and lightning protection electrical system
ISA instrument service air system

LFH container finishing handling

LFP LAW melter feed process system

LLMH LAW melter handling system

LMP LAW melter process system

LOP LAW primary offgas process system

LPH LAW container pour handling system

LRH LAW container receipt handling system

LSH LAW melter equipment support handling system
LVE low voltage electrical (480/208/120 V) system
LvP LAW secondary offgas/vent process system

MVE medium voltage electrical (13.8/4.16 kV) systemn
MXG miscellaneous gases system

PCJ process control system

PCW plant cooling water system

PPJ programmable protection system

PSA plant service air

PT) process and mechanical handling CCTV system
RLD radioactive liquid waste disposal system

2 General Overview

The LMP converts blended slurries of LAW, glass former additives. and melter feed into molten glass. The
LLMP begins at the air displacement slurry (ADS) pump outlets where the melter feed is fed in by the LAW melter
feed process system (LFP) and ends in the melter pour caves where molten glass from the melter discharge
chambers arc poured into the ILAW containers. The ILAW containers are moved in and out of the pour cave by
the LAW container pour handling system (LPH). Electrically, the LMP begins at the melter power supplies.
Offgas produced during the melting of the slurry mixture move through the plenum section of the melter and into
the LOP and AW secondary oftgas/vent process system (I.VP) that process the offgas. The LMP boundary for

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 6 Ref: 24590-WTP-3DP-G04B-00093




24590-LAW-3ZD-LMP-00001, Rev 0
Low-Activity Waste Melter Process System Design Description

the offgas is the opening in the melter lid where offgas exits to the LOP system. The offgas will be laden with
NOx. Containment of the NOx to the plenum and LOP is the major safety concern with LMP.

Melters are located on the 3 fi elevation of LAW in room L-0112. Access to the melters is also available at the

6 ft elevation on platform LP-0112, and consumable change outs will take place on top of the shielded lid of the
melter in room L.-0130. The electrode and discharge heater power supplies are located on the (-) 21 ft elevation of
LAW in rooms 1.-B002 and L-B004.

The LMP consists of two melters with the contingency to add a third. There are four main sections to each melter:
the melt pool, the plenum, the melter lid, and the discharge chambers. The melt pool and the plenum are surrounded
by refractory that, combined with active cooling through water jackets, confines the glass to the interior of the melter
and provides thermal and electrical insulation. The plenum is the space inside of the melter above the melt pool.
Offgas produced as the slurry melt collect in the plenum and are continuously discharged through the LOP. The
programmable protection system (PPJ) and process control system (PCJ) monitor pressure and temperature in the
plenum and melter lid to assess conditions in the LOP and LVP. The melter lid provides access to the melter for
feed nozzles and instrumentation, including the agitators. The melter lid contains a cooling cavity with its own
cooling system and refractory. Two discharge chambers are situated at the south end of each melter.

For each melter, the slurry is fed through a system of six feed nozzles into a glass melt pool that is maintained at a
temperature of 1050 °C to 1200 °C, (1922 °F to 2192 °F). When the slurry first falls onto the top of the melt pool,
the slurry will form a cold cap on top of the melt pool. Bubblers inside the melters agitate the glass pool to aid in
mixing the cold cap with the molten glass. Six electrodes embedded in the refractory provide the joule heating that
keeps the melt pool temperature constant and melts the cold cap. When the melt pool level inside of a melter
reaches an appropriate level, the process is started to lift glass into the discharge chambers, this process is operator
controlled.

Other systems that interact with the LMP include the plant cooling water system (PCW) for cooling water; the
instrument service air system (ISA) for the bubblers, instruments, and some cooling: the plant service air system
(PSA) for container cooling; the low voltage electrical system (LVE) and medium voltage electrical system
(MVE) for low and medium electrical voltage supply; and the grounding and lightning protection electrical
system (GRE) that provides grounding for the exterior metal portions of the melters. The ISA and PSA air and
PCW water delivered to the LMP travels through LMP designated piping within the area surrounding the melters.
The main power supply for the electrodes, the startup power supplies, the discharge heater power supplies, all
wiring between these powers supplies and the melters themselves are considered part of the LMP system.

Cascading ventilation for the LMP system is provided by the LOP system which works with the C5 ventilation
system (C5V) and C3 ventilation system (C3V) to provide ventilation to the melter annulus and the melter
gallery, respectively.

As stated in section 14.13 of the BOD. for permitting purposes the LMP melters have been determined to be
miscellancous units in accordance with WAC 173-303-040. This drives the DWP requirement to implement
WAC Tank and Ancillary equipment design criteria associated with many of the discussions in Sections 3.5.2 thru
3.14.2 of this SDD.

Figure 2-1 provides a contextual depiction of the LMP in terms of the primary interrelationships with other
systems and utilitics. This diagram does not differentiate among some utilities that have both normal and safety

service provisions. This diagram is used in support of functional and performance definition at the system level.

Figure 2-2 provides a simplified process flow diagram of the overall LMP. Blue arrows are used in these figures
to highlight the primary flow path of the LLMP. orange arrows show the abnormal transfer lines, and black arrows
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illustrate the supporting system, utilities, and secondary flow paths. See Section 1.5.2 for the list of relevant
system designators,
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Figure 2-1 LAW Melter Process System Context Diagram
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Figure 2-2 LAW Melter Simplified Process Flow Diagram
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21 System Functions/Safety Functions

This section defines the LMP functions and attributes that need to be addressed by the system design. Figure 2-3
provides the functional block diagram for the LMP, indicating the internal and external system and utilities that
provide the primary support or interface for that function. Section 3 provides the design and performance design

requirements to meet both functional and other requirements.

System interfaces are provided for reference only. See Section 1.5.2 for the list of relevant system designators.
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Figure 2-3 LMP Functional Block Diagram
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The functions included in Figure 2-3 are the primary and secondary level functions of the LMP system. These
functions are further described in Table 2-1. Where appropriate to support definition of functional and design
requirements, functions have been further decomposed and additional levels of supporting functions are also
described. The requirement section number provides the location of the applicable functional analysis
incorporated into system requirements.

Appendix B provides a further decomposition of system functions, including initiating, terminating, and
integrating events and functions.

Table 2-1 Functional Analysis and Crosswalk to Requirements
. . o Requircment
Reference Functional Analysis Description 9 .
Section No.
A. GLASS PRODUCTION N/A
Al Receive feed slurry mixture of pretreated waste and glass-forming chemicals. 34.1.1
A . 34.13,3.14.1.1
[ 0 » »
A2 Maintain the nominal melt pool temperature of 2100 °F (1150 °C). 3.13.2.1.3.14.12
A3 Melt the cold cap and agitate the melt pool. 3.15.3.1
A4 Maintain melt pool level. 3.52.2.3.142.44
AS Maintain plenum temperature 3.142.42
A6 Maintain a cascading ventilation system from the melter gallery to the melter 3.52.1,3.1424.1,
annulus to the plenum.
Maintain a vacuum in the plenum relative to the annulus. The air pressures are
A6l maintained by LOP and C5V, LMP provides the gas barrier between the plenum 3.5.2.1,3.1424.0
and the annulus.
Maintain the annulus as a C5V area, at a vacuum to the melter gallery. The air
A62 pressures are maintained by C5V and C3V. The LMP provides the melter 3521
enclosure which is a confinement barrier for C5V.
A7 Lift molten glass to discharge chamber. 3.14.2.4.8
A8 Heat discharge chambers. 3211
A9 Discharge Glass to ILAW container, Glass Production 34.1.2,3.122.1
B. PURGING N/A
§ Lo e 3.14244,
B.1 Purge level detectors and air lift with argon gas. 3.14.2.4.8.3.154.5
B2 Purge corrosive gases away from melter structures and components with 3624
- engineered in-lcakage. 20
C. AIR COOLING N/A
T V cameras (P N th air £
cl Cooling the outside of the CCTV cameras (PT) system components) with air from 3.14.3.3.3.1533
the ISA system.
\ Cooling the outside of the container with air from the PSA system to improve the n R
c2 . , 3.143.1.3.1533
image produced by the IR camera.
D. ISOLATE LAW COOLING WATER ACROSS HEAT EXCHANGER N/A
D Isolate the LAW PCW from the BOF PCW. 3001315832
E. WATER COOLING N/A
. SN . , , o 352231002
ki Cooling for melt pool and discharge chamber cooling panels with PCW. 314246
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Table 2-1 Functional Analysis and Crosswalk to Requirements
X . L. Requirement
Reference Functional Analysis Description .
Section No.
E2 Cooling for feed nozzles with PCW. 3.152.2
E3 Cooling for plenum, offgas ports and shield lid panels with PCW. 3.11.1.2,3.11.1.3
. . . . o 3.7.2.1,3.142.1.2,
E4 Cooling for melter lid cooling cavity with PCW. 3.142.43
E4.] Maintaining cooling loop for melter lid cavity cooling below the PCW pressure. 38.2.1
F. DRAIN TO RLD N/A
F.l Draining to the RLD in off-normal conditions. 3.112,3.15422
G. PROVIDE POWER TO THE ELECTRODES N/A
G.1 Power to the electrodes provided by the electrode power supplies. 3.134.1,3.134.4
H. SUPPORT, MONITORING, AND COMMUNICATIONS FUNCTIONS N/A
H.1 PCJ-Normal Controls N/A
The LMP nonsafety process shall be monitored and controlled by the PCJ system a) 34.13,
and shall include the following main functions: 3.14.1.0
a) Monitor and control melt pool temperature. b) g':’ 52'4 |
b) Monitor plenum pressure. 3'14'2'4'2
¢) Monitor plenum temperature. ) 3. 4' e
d) Monitor melter lid cooling cavity temperature. d) gldggi
e) Monitor melt pool level and density. e) 3.1424.
f) Monitor refractory temperature. f) 3.14245
H.1.1 g) Monitor cooling panel cooling water flow and temperature. g) 3.142.46
h) Monitor feed encasement assembly leak detection. !‘) 3.142.47
i) Control rate of discharge from melt pool to the discharge chambers. f) 3'14'2'4'2
j)  Monitor container fill level. -'? 3.14.24.
k) Monitor and control electrode power supplies. k) 34.13,
1) Monitor and control startup heaters. 3.13.2.1,
3.14.1.2
D 31413
H.2 PPJ - Safety Instrumented Functions and Alarms N/A
Shut down potential causes of melter pressure increase to prevent over
H.2.1 o 3.142.1.1
pressurization of the melter.
H.2. 1.1 Terminate melter teed upon detecting melter plenum high pressure (reduced vacuum) 3.14.2.1.1
Terminate air and demineralized water to the film cooler upon detecting melter 5
H.2.1.2 . . 304210
plenum high pressure (reduced vacuum).
Open the standby offgas line upon detecting melter plenum high pressure (reduced N
H.2.1.3 d 3.142.1.1
vacuum).
Stop air supply to the WESP upon detecting melter plenum high pressure (reduced
H.2.1.4 3.14.2.1.1
vacuum).
Prevent high melter lid temperatures to prevent against damage to the melter lid
122 portion of the gas barrier plates and resulting (NOX) release via a breach to the 3.14.2022
melter offgas confinement boundary.
1221 Terminate melter feed upon detecting melter lid cooling cavity cooling water high 304212
o temperature T
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Table 2-1 Functional Analysis and Crosswalk to Requirements
Requirement
Refi Functional Analysis Descripti
eference ctional Analysis Description Section No.
H3 PTJ ~- Mechanical Handling CCTV System N/A
H.3.1 Provide viewing of the pour stream through CCTV. 30415
H.32 Transmit thermal profile of the container provided by the IR camera. 3.14.249

ADS = air displacement slumy: BOF = Balance of Facilities: CCTV = closed circuit television; DIW = demineralized water system: IR =
infrared: PTJ = process and mechanical handling system: RLD = radioactive liquid waste disposal system

2.2 System Classification
The LMP system contains components with the following classifications/designations:

Safety Class
Safety Significant

X0O

X

Dangerous Waste Permit Affecting
Air Permit affecting

Waste Acceptance Impacting
General

NOX

2.3 Basic Operational Overview

A functional system description is provided in Sections 2 and 2.1, which provides the context diagram for the
system, interfaces with other systems, a simplified system diagram, a functional block diagram, and descriptions
of the system functions. A basic operational system overview is described in this section. Detailed operational
information is provided in Section 4.

There are three main operational functions of the LMP: to melt the glass and deliver it into the ILAW containers,
to control the melter offgas flow, and to contain the molten glass within the boundary of the melter. The melting
is described in Section 2.0. The interlock controls with the LOP, LVP and LFP systems maintain the plenum
vacuum pressure and temperature and control the offgas flow. Cooling panels around the melt pool will freeze
any molten glass that would seep through the refractory. Jack bolts push the refractory pieces together,
minimizing routes for molten glass leaking,

A basic operational overview is provided in Section 4.0.
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3 Design Requirements

3.1 Requirements

Requirements are documented in Sections 3.4 through 3.15. Each requirement statement is accompanied by a
basis discussion (as needed) and the expected means of verification. Requirements must be met in design. If a
requirement stated in this document cannot be met in design, a revision to the requirement needs to be pursued, if
possible, or the design must be changed to meet the requirement.

Requirements preceded by “[HOLD]" may only be used in support of preliminary or committed design, which
shall also be issued with appropriate holds per procedure 24590-WTP-3DP-G04B-00046, Engineering Drawings.
These requirements may not be used in support of fabrication or construction.

The following abbreviations are used to designate the selected method for verification (see
24590-WTP-GPG-ENG-0161, Technical Requirements Management, for additional guidance concerning methods

of verification):

V) Inspection

(A) Analysis

(D) Demonstration
m Test

The following abbreviations are used to designate the organization responsible for performing the verification:
(ENG) Engineering

(CON) Construction

(SU) Startup

(COM) Commissioning

(SUP) Supplier

(SUB) Subcontractor

(SQR) Supplier Quality Representative

(REC) Receiving

3.2 Bases

Basis discussions are provided as needed to explain the decomposition or interpretation from the originating
source requirement(s). Where a [HOLD] has been applied to a requirement, this section will include the basis for
the "HOLD.™

33 References

The requirements include a source document reference and a DOORS® Unique Identification Numbers (hereafter
referred to as Identification Numbers or IDs). Each unique source document reference. with 1D number(s), is
bracketed scparately. Requirements may include a reference to the Section 2.1, Functional Description. listed in
parentheses following the source document and 1D number references. A complete listing of all source references
is provided in Scction 3.
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3.4  General Requirements
3.4.1 Mission and Functional / Performance Requirements

The following sections detail requirements for the LMP system design. These requirements are subject to
verification as indicated. Where included, basis discussions provide supplementary information to help the reader
understand the origin or intent of a requirement. Basis statements do not include requirements and are not to be
considered requirements.

3.4.1.1 LMP Feed

Requirement: The LMP system shall receive a slurry mixture of pretreated waste and glass-forming chemicals
from the LFP system at a feed rate to support melter design capacity. [Sections 15.3.1, 15.3.3 BOD, [ID : DB-
ENG-01-001 ID#12690], [ID : DB-ENG-01-001 ID#12700], [ID : DB-ENG-01-001 ID#12700]] (A.1)

Basis Discussion: Recipes for the seven LAW slurry mixtures are given in Attachment 10.2 of 24590-LAW-
MVC-LFP-00001, LAW Melter Feed Process System (LFP) Data. Information on modeling of batch sizes from
the LFP to LMP is given in Section 6.3.2 of 24590-WTP-DB-ENG-01-001, Basis of Design.

Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Perform an analysis to determine the feed rate required
for the different LAW mixtures to meet the LMP design | See Section 3.4.1.2 of this SDD for LMP
A ENG | production capacity and LMP commissioning design capacity and commissioning
demonstration capacity. capacity.

Review design to verify LMP is capable of receiving a
I ENG slurry feed from the LFP system at the required feed rate
to support the LMP design capacity.

Perform a demonstration to verify melter feed can be

SU/ | transferred from the LFP system to the melters at a feed
COM | rate that will support the LMP commissioning
demonstration capacity.

34.1.2 Production Rate

Requirement: The LMP shall produce glass at a rate of 30 MTG/day. [Sections 6.1.2, 6.3.2, 15.3.2, BOD, [ID
: DB-ENG-01-001 ID#10311], [ID : DB-ENG-01-001 ID#10346 ], [ID: DB-ENG-01-001 ID # 10348].
[ID : DB-ENG-01-001 ID#12697]] (A.9)

Basis Discussion: The LAW facility system supports operation of the LAW facility at a design capacity of up to
30 MTG/day including melter power supplies, pour cave cooling, and support for additional bubblers as
necessary. Each of the two LAW melters has a baseline design capacity of 15 MTG/day. The LMP throughput
will be a function of feed characteristics in a given batch. The LMP system also has capacity for a third melter.

The WTP contract, DOE 2000, requires testing to be performed during cold commissioning and hot
commissioning to verify a reduced production rate of 18 MTG/day can be accomplished.

Verification: Verification is expected to be achieved through the following:
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Verif. Verif.
Method By Plan Notes/Comments

Review the throughput of the melter system to verify

2 melters operating concurrently will produce at least 30
metric tons of glass in a 24 hour period under normal
operating conditions.

Discuss possible bottle necks in pour
handling operations with operations.

Some documentation may be in pilot tests.

A/l ENG

Perform an integrated test to verify the combined output
SU/ | for the LAW melter system can produce a minimum of | Performed per WTP Contract, DOE-2000

T COM | 18 MTG/day during cold commissioning over a 20 day | Section C, Standard §
period.
Perform an integrated test to verify the combined output
T SU/ | for the LAW melter system can produce a minimum of | Performed per WTP Contract, DOE 2000,

COM | 18 MTG/day during hot cormmissioning over a 20 day Section C, Standard 5
period.

34.1.3  Operating Temperature

Requirement: The melters shall maintain a nominal melt pool temperature of 2100 °F (1150 °C). (A.2),
(H.1.1.a), (H.1.1.k)

Basis Discussion: In descriptive text, the-BOD calls for a temperature of approximately 2100 °F (1150 °C).
Section 3.2.3.4 of the 24590-WTP-PL-RT-03-001, ILAW Product Compliance Plan calls for the glass to be
between 1050 °C — 1200 °C to destroy free liquids, pyrophoric or explosive materials, and explosive and toxic gases.

The nominal melt pool temperature is a functional requirement based off of an operational requirement in the WTP
Contract, DOE 2000, that the LAW glass meet Specification 2 of the WTP Contract, DOE 2000. Specification 2
requires that the melter process “destroy free liquids, pyrophoric or explosive materials, and explosive and toxic
gases.”

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the joule heating capacity of the electrodes and
review the heat capacity of the melter feed to verify the

A ENG | en pool can be maintained at nominal temperature of
2100 °F (1150 °C).
Ssu/ Perform a test during commissioning to verify the joule | The average temperature will be taken
T COM heating system is capable of raising the melt pool to a across the thermocouples submerged in the
nominal temperature of 2100 °F (1150 °C). melt pool.

34.1.4 Design (Operating) Life

Requirement: Except as noted in Table 3-1, nonreplaceable, permanent LMP plant equipment shall be designed
for a minimum design life of 40 years, inclusive of maintenance. All non-maintainable items of LMP system
equipment shall last the life of the facility (40 years). Design life of equipment shall consider the effects of
chemical, radiological, and thermal exposure. [Sections 11.1.1,11.7.4, 11.8.3, 15.3.1, BOD, [ID : DB-ENG-01-
001 ID#11367].[ID: DB-ENG-01-001 ID#11368], (ID : DB-ENG-01-001 ID#11528], [ID: DB-ENG-01-001
1D412693]]
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Table 3-1 LLMP Equipment and Components Design Life

Fquipment/Component Description Design Life (Years)
Startup thermocouples N/A
Startup heaters N/A
Bubblers (with thermocouples) 2 Months
Melt pool and plenum thermocouples 2 Months
Glass level detector 9 Months
Refractory thermocouples 1.0
Electrode extension thermocouples 1.0
Discharge chamber thermocouples 1.0
Air lift lance |

Lid plugs S
Electrode extension cooling air exhaust 5
thermocouples

Feed nozzles S
Melter viewing camera 1.0
Melter view pornt 6 Months
Film cooler transition piece 1.0
Discharge thermowell 25
Discharge lid assemblies (heaters and lid) 25
Gas barrier, annulus and glass leak detectors 5
Melter shell 5
Cooling pancls >5
Jack bolts >5

Basis Discussion: Equipment and material selection is based on proven performance, value engineering
principles. and fit-for-function principles. The selection of equipment and materials is further addressed in detail
as the design progresses. Equipment design needs to consider the routine environmental exposures under normal
operations for non-safety equipment: safety and PAM equipment also considers abnormal and emergency
exposures—this minimizes the need for equipment maintenance, exposure, and radiological waste generation in
radiological areas.

Bubblers, thermocouples and melt pool level and density detectors have a much shorter design life because they
arc inserted directly into the corrosive environment of the melt pool and plenum. The design life of these
components are predicted in Duratek’s report (24590-101-TSA-W000-0010-409-1137. 95% Design Report-
LAW Melter Life Report).

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

The “qualificd” design life verification for safety and

PAM SSCs is to be verified through review of equipment Design life for safety and PAM equipment

1 ENG L . . R to be documented in equipment
design as documented in equipment qualification AR
S qualification packages.
packages.
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Verif. Verif.
Method By Plan Notes/Comments

Review design to verify design life of non-replaceable,
non-maintainable SSCs is documented in procurement May be documented in an
documents and supported by supplier certificates of assessment/evaluation.

conformance.

1 ENG

3.4.1.5 Room Environment Conditions for Nonsafety Structures, Systems, or Components

Requirement: Nonsafety equipment/components located outside of the melter enclosure shall operate and
withstand the service conditions per Table 12-1 in the BOD. [Table 12-1, BOD, [ID : DB-ENG-01-001
ID#13180]].

Basis Discussion: Nonsafety SSCs are designed to function as intended in the room environment conditions
associated with their location. As stated in section (3.11.1.2) of this SDD, there is a requirement for the cooling
loops to maintain the melter enclosure surface temperature low enough, approximately 95 °F (35 °C), to ensure
personnel safety when accessing in melter. This limit on the surface temperature of the melter enclosure also
maintains the melter gallery within the environmental limits listed in Table 12-1 in the BOD.

No upper level documents give requirements on conditions for SSCs inside of the melter enclosure. Estimated
temperature conditions for the inside of the melter are listed in 24590-101-TSA-W000-0010-42-02, Report - LAW
Melter Materials Selection. An estimate of the radiation environment inside of the melter is given in 24590-101-
TSA-W000-0010-42-02, Rev. B, Report - Law Melter Materials Selection.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
i ENG Review of design of nonsafety SSCs to ensure Documented in an evaluation/assessment
compliance with BOD, Table 12-1 conditions. report.

3.4.1.6 Materials of Construction and Erosion/Corrosion Design Parameters

Requirement: The LMP system shall include allowance for erosion/corrosion and use of materials of
construction for the fluid service conditions and life expectancy that is identified in Section 3.4.1.4 of this
SDD. [Section 11.9, BOD, [ID: DB-ENG-01-00i ID#11572], [ID: DB-ENG-01-001 ID#11572]]

Basis Discussion: The allowance for erosion/corrosion and applicable materials of construction are limited to
those components that come into contact with the process fluids and that are required to maintain
confinement/containment of those process fluids. Materials of construction that can withstand the
crosive/corrosive low-activity waste effluents and chemicals are sclected. The materials for the LAW Facility
LLMP system equipment and components should be selected based on the stream data presented in the process
corrosion data sheet report. If vessel washing via internal spray mechanisms is needed to prevent or minimize
corrosion, the operational limitation shall be identified in the vessel corrosion evaluation. Refer to Tables B-18,
B-19; 24590-WTP-DB-PET-09-001, Process Inputs Basis of Design (PIBOD); and 24590-WTP-M4C-VIIT-
00024, WTP Process Flowsheet Mass & Energy Balance Anualvsis for Input to Material Selection Assessments, for
the fluid characteristics of the process streams.
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Details of the allowed materials and corrosion allowances can be found in:
s 24590-.AW-NID-LMP-00001 LMP-MLTR-00001 & LMP-MLTR-00002 - LAW Melier I and Melier 2
Gas Barrier and Cooling Panels
o 24590-LAW-NID-LMP-00002 LMP-TK-00001 & LMP-TK-00002 (PTF) - Corrosion Evaluation -
Melier 1 & Melter 2 Lid Cooling Loop Makeup Water Tanks

Verification: Verification is expected to be achieved through the following:

Verif. Veril.
Method By Plan Notes/Comments

Perform an analysis/inspection of materials used in the | Materials initially chosen for the design
LAW Facility the LMP system which are in contact with, | are listed in Section 4.2 of 24590-101-
and are required to maintain confinement or containment | TSA-W000-0010-42-02, Report - LAW
of, the process fluids to verify that they are acceptable | Melter Materials Selection. 24590-LAW-
Al ENG | for use in the operating environment and have adequate | 3PS-AE00-T0001, Engineering

erosion and corrosion allowances. Specification for the Low Activity Waste
Melters provides corrosion allowance for

the melter gas barrier, lid, and cooling
panels inside of the gas barrier.

Review design components used in the LAW Facility
LMP system which are in contact with, and are required
to maintain confinement or containment of, the process
fluids for concurrence with analysis.

1 ENG

3.4.1.7 Materials of Construction Thermal and Radiation Environment

Requirement: The design shall specify material for refractory as well as metal sections on the melter shell and
discharge chamber that have been proven to withstand the radioactive, and thermal environment caused by the
melter feed, glass, and offgas. [Sections 15.3.1, 15.3.3, BOD, [ID : DB-ENG-01-001 1D#12695], [ID: DB-
ENG-01-001 ID#12702]]

Basis Discussion: This requirement relates to the requirement in Section 3.4.1.5 of this SDD, Room Environment
Conditions for Nonsafety SSCs, but the BOD goes on to specify the unique environmental conditions of materials
in direct contact with the molten glass and offgas.

The plenum refractory will be the most susceptible to swings in the thermal environment. The melt pool's and
discharge chambers’ temperatures will remain fairly stable while the plenum’s temperature is predicted to swing
between 1100 °C and 400 °C (2012 °F to 752 °F) depending on feed rates and feed material. The plenum
refractory is proven to resist thermal shock by splashed feed and offgas.

Tests have been performed on thermal and radiation effects on melter and consumable materials of construction
and are documented in Section 4.2 of 24590-101-TSA-W000-0010-42-02. Report - LAW Melter Materials
Selection.

Section 4.1.1.3 of 24590-101-TSA-W000-0010-42-02, Report - LAW Melier Materials Selection, states that

radiation in the LAW melter is low enough that it will have no impact on the metal, refractory or plastics used in
the construction of the melter.
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Perform an analysis/inspection of material designated Materials initially chosen for the design
for the refractory and metal sections on the melter shell | are listed in Section 4.2 of (24590-101-
Al ENG | and discharge chamber to verify the material is TSA-W000-0010-42-02, Report - LAW
acceptable for use in the thermal and radiation Melter Materials Selection).
environment in which it will be used.

3.4.1.8  Seismic Design

Requirement: The LMP system equipment, including PAM, shall be designed and qualified for seismic
conditions in accordance with Table 3-2 below. [Sections 4.4.2.3,4.4.8.3,4.4.13.2,4.4.19.3,4.4.26.3,4.4.27.3,
Table 3A-7, PDSA - LAW, [ID : WTP-PSAR-ESH-01-002-03 ID#11760], [ID : WTP-PSAR-ESH-01-002-03
ID#11759], [ID : WTP-PSAR-ESH-01-002-03 ID#12045], [ID : WTP-PSAR-ESH-01-002-03 1D#12306], [ID :
WTP-PSAR-ESH-01-002-03 ID#12327], [ID: WTP-PSAR-ESH-01-002-03 ID#11022], [ID : WTP-PSAR-
ESH-01-002-03 ID#13125], [ID: WTP-PSAR-ESH-01-002-03 ID#13120], [ID : WTP-PSAR-ESH-01-002-03
ID#11031], [ID : WTP-PSAR-ESH-01-002-03 ID#13126], [ID : WTP-PSAR-ESH-01-002-03 ID#13127],[ID:
WTP-PSAR-ESH-01-002-03 ID#11001], [ID : WTP-PSAR-ESH-01-002-03 1D#13123]] [Section 11.7.3, BOD,
[ID: DB-ENG-01-001 ID#11524]]

Table 3-2 LAW Melter Process System Seismic Design Categories

Seismic
Description Category Reference
Table 3A-7,4.4.2.3, PDSA - LAW, [ID :
Melter shell SC-INl WTP-PSAR-ESH-01-002-03 1D#11022],

[ID: WTP-PSAR-ESH-01-002-03
1D#11759]

Table 3A-7, PDSA - LAW, {ID: WTP-
PSAR-ESH-01-002-03 ID#11031],{ID:
SC-1n WTP-PSAR-ESH-01-002-03 1D#12045],
{ID: WTP-PSAR-ESH-01-002-03

Flow limiting valves in cooling water supply and return lines
to the cooling jacket of the melter feed nozzles.

1D#12048])
Pressure safety valves in melter lid cavity cooling water circuit Table 3A-7, PDSA - LAW,
credited to prevent melter lid cooling cavity over SC-111 [ID: WTP-PSAR-ESH-01-002-03
pressurization. ID#13125)
Flow-limiting orifices in the PCW makeup lines to the melter SC-1I Table 3A-7, PDSA - LAW [ID : WTP-
lid cooling cavity surge tanks. PSAR-ESH-01-002-03 ID#13126]
Table 3A-7,4.4.26.3, PDSA - LAW, {ID :
St arnling cvcte ! WTP-PSAR-ESH-01-002-03 1D#13120].
Melter lid cooling system surge tanks. SC-111 [ID: WTP-PSAR-ESH-01-002-03
1D#12306]
. . . Table 3A-7, PDSA - LAW Facility, {ID :
Overflow lines from melter lid cooling system surge tanks. SC-11 WTP-PSAR-ESH-01-002-03 ID#13127)
Table 3A-7,4.4.8.3, PDSA - LAW, [ID :
LLMP sensing and transmitting elements for high plenum SC-I11 WTP-PSAR-ESH-01-002-03 ID#11001],
pressure. [ID: WTP-PSAR-ESH-01-002-03
1D#11952]
Table 3A-7,4.4.27.3. PDSA - LAW.[ID:
LMP sensing and transmitting elements for high temperature SC-11 WTP-PSAR-ESH-01-002-03 1D#12327].
in melter cooling lid cooling cavity. o [ID: WTP-PSAR-ESH-01-002-03
1ID#11001)
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Table 3-2 LAW Melter Process System Seismic Design Categories
Seismic
Description Category Reference
Anchorages for utility lines that are of sufficient size and

I . : Table 3A-7, PDSA - LAW, [ID : WTP-
Ioca!ted suc!l that t.hc)' could affect the function of §S SC-11 PSAR-ESH-01-002-03 ID#13121)
equipment in a seismic event.

Anchorages for cable trays located above SS equipment or SC-1N Table 3A-7. PDSA - LAW, [ID: WTP-
piping PSAR-ESH-01-002-03 ID#13123]

Basis Discussion: 24590-WTP-PSAR-ESH-01-002-01, Preliminary Documented Safety Analysis to Support
Construction Authorization; General Information, states *All components and parts of the equipment that provide
or contribute to the safety functions and accident monitoring functions, including equipment supports and
anchorage, shall be qualified accordingly.” This qualification ensures SSCs meet the designated seismic design
requirements. Safety Criterion 4.1-3 in the safety requirements document (SRD) details the equivalence of the
WTP seismic category to the seismic performance category of DOE-STD-1020-94, Natural Phenomena Hazards
Design and Evaluation Criterial for Department of Energy Facilities. The SRD also states that SSCs designated
as safety SSCs withstand the effects of natural phenomena hazard events (e.g., earthquakes, wind, and floods)
without loss of capability to perform specified safety functions.

Note on surge tank inclusion in Table 3-2, PDSA-LAW Section 4.4.26.3, [ID : WTP-PSAR-ESH-01-002-03
1D#12306] states that while the surge tank is SC-I1I due to adverse interaction potential, it is not classified as SS
as it does not play a support function for the overflow line's safety function.

[ALARA]
Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By Plan Notes/Comments

ENG/ | Analysis or test performed on equipment listed in Table | This is expected to be documented in the

AT SUP | 3-2 to demonstrate capability to withstand seismic event. | equipment qualification packages.
. " . . -~ May be accomplished by equipment
I ENG Review design to verify conformance to the as-tested/as- qualification packages or separate

analyzed configuration.
assessment.

3.4.1.9 Seismic Design Loads

Requirement: The melter shell and other SC 111 SSCs listed in Table 3-2 shall operate under seismic load
conditions specified in 24390-WTP-DC-ST-04-001, Seismic Analvsis and Design Criteria. [Section 15.3.4,
BOD, [ID : DB-ENG-01-001 ID#12708]]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Verify the design meets load requirements specified in

A ENG 154590-WTP-DC-ST-04-001.
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3.4.1.10 Scismic Design for Interaction Effects

Requirement: Interaction effects shall be considered when determining the seismic category of individual items
and, where an adverse seismic interaction with safety significant (SS) equipment exists, adequate measures shall
be taken to preclude the adverse interaction. [Criterion 4.1-3, SRD, [ID : SRD-ESH-01-001-02 ID#1519]]
[Section 10.2.15, BOD [ID : DB-ENG-01-001 ID#13213]]

Basis Discussion: Equipment that is non-safety may be identified as having a potential for adverse interaction
with safety equipment during a seismic event in accordance with 24590-WTP-GPG-ENG-033, Evaluation for
Seismic Interaction Effects. Where a resolution strategy is selected to increase the seismic category of the source
SSC to protect the safety (target) SSC, the resulting seismic category of the equipment may be greater than SC-
IV. In those cases, the equipment design is verified to meet the higher seismic performance category such that the
target SSC is protected.

Based on 24590-WTP-PSAR-ESH-01-002-01, Preliminary Documented Safety Analysis to Support Construction
Auwthorization; General Information, seismic category IV piping are categorized as follows: i) non-safety piping
and without an inventory of radioactive or hazardous material, but require seismic protection. ii) safety piping, but
without seismic safety function. In accordance with 24590-WTP-GPG-M-036, Determining Quality Level and
Seismic Category Classification of Sub-Components, Assemblies, Sub-Assemblies, and Parts, seismic category
IV are SSCs that do not provide primary confinement of significant inventories of radioactive materials. Seismic
category IV includes non-safety SSCs that required seismic protection per the Uniform Building Code (UBC).

As discussed in 24590-WTP-PSAR-ESH-01-002-01, Preliminary Documented Safety Analysis to Support
Construction Authorization; General Information, Seismic Category V piping does not require any seismic
consideration. Seismic Category V items include lockers, bicycles racks, desks, etc. per 24590-WTP-GPG-M-
036, Determining Quality Level and Seismic Category Classification of Sub-Components, Assemblies, Sub-
Assemblies, and Parts.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an evaluation of the LAW Facility LMP system
to verify seismic categorization of equipment based on

! ENG | interaction effects per 24590-WTP-GPG-ENG-033 and
devise a control strategy for all open interactions.
Analysis or testing performed on SSCs to demonstrate Documented in an equipment seismi
ENG/ | the ability to withstand the seismic loadings for their ocumentec In an equipment seismic
AT qualification review or supplier seismic

SUP | respective seismic categories to the extent necessary to

. . esign .
prevent interactions. design report

Review design to verify conformance to the as-

1 ‘NG .
ENG tested‘as-analyvzed configuration.

3.4.2  Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.4.2.1 Safety Designations

Requirement: The SSCs shall be designated as satety SSCs in accordance with Table 3-3. Structures, systems.
and components designated as safety SSCs shall be designed. fabricated, erected, constructed, tested. inspected,
and maintained to quality standards commensurate with the importance of the safety functions to be performed.
Where generally recognized codes and standards are used. they shall be identitied and evaluated to determine
their applicability, adequacy, and sufticiency and shall be supplemented or moditied as necessary to assure a
quality product in keeping with the required safety function. [Safety Criterion 4.1-2. 4.1-3.4.4-1, SRD. [ID :
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SRD-ESH-01-001-02 ID#35]. [ID : SRD-ESH-01-001-02 ID#1519], (I : SRD-ESH-01-001-02 ID#53]),
[Sections 4.4.2.1, 4.4.8.1,4.4.13,4.4.17.1,44.26.1, 4.4.27.1, 4.4.27.5, 4.4.28.1. Appendix 4A PDSA - LAW
Facility. [ID : WTP-PSAR-ESHI-01-002-03 ID#11755), [ID: WTP-PSAR-ESH-01-002-03 ID#11946], [ID :
WTP-PSAR-ESH-01-002-03 ID#12040]. [ID: WTP-PSAR-ESH-01-002-03 1D#12300], [ID : WTP-PSAR-
ESH-01-002-03 ID#12112], [ID : WTP-PSAR-ESH-01-002-03 ID#12321], [ID : WTP-PSAR-ESH-01-002-03
ID#12342), (ID : WTP-PSAR-ESH-01-002-03 ID#12335), [ID : WTP-PSAR-ESH-01-002-03 ID#13535), [ID :
WTP-PSAR-ESH-01-002-03 ID#13574], [ID: WTP-PSAR-ESH-01-002-03 ID#13536], [ID : WTP-PSAR-
ESH-01-002-03 ID#13587], [ID : WTP-PSAR-ESH-01-002-03 ID#13588], [ID : WTP-PSAR-ESH-01-002-03
ID#13565]. [ID : WTP-PSAR-ESH-01-002-03 ID#13589])

Note: Safety instruments are also addressed separately in Section 3.14.2.
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Table 3-3 LMP Safety Designations
References
Safety Safety Safety Safety
Equipment/ Class Significant Class Significant
Component Description Safety Function (SC) (SS) (SC) (SS)
Preserves the ability of the plenum to direct offgas into offgas . 19
t iine. and 1 ts NO ti terial fr Section4.4.2.1,
Melter shell system piping, and prevents NOLX generating material ‘rom No Yes N/A Table 4A-2.
reaching the melter enclosure. Prevents leakage of bulk glass '
. . PDSA - LAW
in the case of a refractory failure.
Limits the maximum allowable flow of water to the melter
fee.d no:zle cooh'ng jackets. . ] . Section 4.4.13,
Feed nozzle cooling water flow valves Th's safety function ensures tha.t in the event of a coo! Ing No Yes N/A Table 4A-2,
jacket breech, steam excursion in excess of the capability of PDSA - LAW
the melter and offgas system to accommodate, resulting in a
blockage of the offgas flow path, will not occur.
Provides adequate cooling of the melter lid plate that forms the . 5
. . . top of the melter plenum gas barrier during normal operation, Section 4.4.27.1,
Melter lid cooling cavity - . . No Yes N/A Table 4A-2,
= - and limits the rate of temperature increase of the plate in the
. . PDSA - LAW
event of loss of cooling flow or function.
Prevents the melter lid cooling cavity from exceeding its
design pressure as a result of failure of the interface between
the melter lid cooling water system and the PCW system.
Pressure safety valves This safety function protects the melter lid plate. Over Section 4.4.26.1,
(Melter lid cooling cavity overpressure | pressurization of the melter lid cooling cavity can result in the No Yes N/A Table 4A-2,
protection) failure of the melter lid plate and introduce excess cooling PDSA - LAW
water into the melter. Introduction of excess water into the
melter can result in steam pressurization and loss of melter
confinement.
Restrictine orifice on the makeup water Limits flow to the surge tank in the melter lid cooling water
liné = P circuit to below the capacity of the tank overflow to ensure the Section 4.4.26.3,
. . - surge tank is not a source of pressurization for the melter lid No Yes N/A Table 4A-2.
(Meher. lid cooling cavity overpressure cooling cavity. PDSA - LAW
protection)
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Table 3-3 LMP Safety Designations
References
Safety Safety Safety Safety
Equipment/ Class Significant Class Significant
Component Description Safety Function (SC) (SS) (SC) (SS)
Works in conjunction with the flow restricting orifice to limit
Surge tank overtlow line flow to the surge tank in the melter lid cooling water circuit to Section 4.4.26.3,
{Mclter lid cooling cavity overpressure | below the capacity of the tank overflow to ensure that the No Yes N/A Table 4A-2,
protection) surge tank is not a source of pressurization for the melter lid PDSA - LAW
cooling cavity.
. s . . . . Section 4.4.27.5,
Melter lid cavity high temperature Prevents excessive melter lid cooling cavity temperatures from _
interlock resulting in a melter offgas release No Yes N/A Table 4A-2.
; PDSA- LAW
Prevents excessive melter plenum pressure from resulting in Section 4.4.8.1.
Melter plenum pressure interlock P : leas P P g No Yes N/A Table 4A-2,
an offgas release. PDSA- LAW
. . . . Section 4.4.28.1,
Splash protection devices for SS SSCs | Prevent damage from water splashing above where SS SSCs
located i lief pathway located und lief pathw: No Yes N/A Table 4A-2.
ocated in pressure relief pathways are located under pressure relief pathways. PDSA- LAW
Through penetrations of fire barriers by Provide a fire safety barrier. No Yes N/A Section4.4.17.1
[.MP components.
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Basis Discussion: To ensure safety SSCs meet the design functions, Safety Criterion 4.4-1 of the SRD states:
“Safety structures, system, and components designated as Safety Class and Safety Significant shall be designed
and qualified to function as intended in the environments associated with the events for which they are intended to
respond.”

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify inclusion of correct safety
I ENG | designation and function(s) as identified by the
equipment qualification data sheets.

May be accomplished by EQP and/or
design verification report (DVR).

3.4.2.2 Room Environment Conditions for Safety SSCs

Requirement: The safety SSCs in the LAW Facility LMP system credited with a safety function(s) and post
accident monitoring instruments (24590-LAW-RPT-ENS-12-001, LAW Post Accident Monitoring Report) shall
be designed and qualified to perform their safety function(s) as intended in the environment conditions associated
with the events for which they are intended to respond, inclusive of aging effects throughout their qualified life.
[Safety Criterion 4.1-3, Safety Criterion 4.4-1, SRD, [ID : SRD-ESH-01-001-02 ID#53]] [Section 11.7.3, BOD,
[ID: DB-ENG-01-001 [ID#11524], [ID : DB-ENG-01-001 ID#11526]]

Basis Discussion: Safety SSCs designated as safety class (SC) or safety significant (SS) are designed and
qualified to function as intended in the room environment conditions associated with the events for which they are
intended to respond. The effects of aging on normal and abnormal functioning are considered in design and
qualification. 24590-LAW-UOD-W16T-00001, LAW Room Environment Data Sheet identifies environmental
conditions for rooms that house safety SSCs. Safety SSCs located inside of the melter enclosure are designed and
qualified to function as intended in that environment. The equipment data sheets will list the environmental
conditions for these safety SSCs.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Document in EQP. See 2490-LAW-UOD-
W16T-00001, LAW Room Environment
Data Sheet for room environmental

Perform analysis or testing to verify the ability of the
SSCs credited with a safety function and post accident

AT ENG monitoring to withstand specified environmental conditions for safety SSCs locate.d outside
conditions of the melter enclosure. See equipment
) data sheets for safety SSCs located inside
of the melter enclosure..
I ENG Review the design to verify conformance to the as-tested | Document in an evaluation/assessment
or as-analyzed configuration. report or EQP.

3.4.2.3  Protection of Safety Equipment from Water Spray

Requirements: The SS instrumentation and electrical equipment shall be designed with appropriate National
Electrical Manufacturers Association (NEMA) ratings 10 survive exposure to water sprays, where such
instrumentation and electrical equipment is co-located near water lines. Equipment enclosures shall be suitable
for the area classification, as defined in NEMA 2350, Enclosures for Electrical Equipment (1000 Volts Maximum)
in which they arc installed. [Section 16.1. ORD, [ID : WTP-RPT-OP-01-001 1D#1606]] [Scctions 4.4.8.3,
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4.427.3,4.4.27.4,4.4.27.5. PDSA - LAW Facility, [ID : WTP-PSAR-ESH-01-002-03 ID#11951]. [ID : WTP-
PSAR-ESH-01-002-03 ID#12326). [ID : WTP-PSAR-ESH-01-002-03 1D#12331], [ID: WTP-PSAR-ESH-01-
002-03 ID#12293}]

Basis Discussion: The SS instrumentation and electrical components that could be exposed to a water spray from
the nonseismic failure of nearby water lines (e.g., water lines that are not safety and have no intervening splash
barriers) must experience the water spray without the facility losing the required safety function. This is
accomplished by designing the equipment to survive exposure to water without loss of function. NEMA 250 is
the applicable standard for those instruments and electrical components that must survive a water spray from
nearby water lines without loss of safety function.

Verification: Verification is expected 1o be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Determine which SS instruments and electrical
A ENG | equipment are subject to water spray based on the SSC

proximity to nearby waterlines.

Review design to verify that these instruments and
1 ENG | electrical equipment are designed according to standard
NEMA 250.

3.43  System Interface Requirements

Requirements associated with specific system interfaces are discussed in the subsequent requirement sections
titled “System Interface Requirements.” The LMP interfaces are listed in Table 3-4.

Table 3-4 LAW Meciter Process System Interfaces

System
Locator System Name Nature of Interface
MXG Miscellancous gases system Argon is used in air lift tube and level detectors.

Maintains the annular space at negative condition relative to the C3

°5 °5 Ventilati . . LS
csv C5 Ventilation occupied area. Also provides air in-leakage to the melter.

GRE LAW grounding grid Grounds the melter.

Provides purges on melter instruments, bubbler air, and cooling for PTJ

ISA Instrument service air . .
cameras, LMP instrument enclosures, and electrode extensions.

Blends radioactive waste with glass formers and transports the slurry to the

LFP LLAW melter feed process LMP for vitrification.

Used to move the melter in and out of the facility with a winch system
consisting of pulley blocks mounted in the facility and on the melter base.
(The seismic anchors, melter wheels, guide rollers, melter transporter, and
transition doors are also considered part of this system.)

I.MH LLAW melter handling

Pulls offgas up from the plenum region of the melter and begins the
LOP L AW melter primary offgas process of cleaning the offgas so it can be released to the atmosphere. The
LOP provides pressure control for the melter.

Positions empty containers below the melter discharge chamber. The LPH
1.PH LAW container pour handling system is primarily composed of the container turntable and the elevator
for handling empty and full containers.
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Table 3-4 LAW Melter Process System Interfaces
System
Locator System Name Nature of Interface

Provides equipment and support necessary to complete maintenance tasks
LAW melter equipment support on all melters and equipment in the melter gallery of the LAW Facility.

LSH handling The system also provides for the methods, equipment, and packaging
needed for bubbler replacement and removal of melter consumables.
LVE Low voltage electrical Provides power to melter discharge and startup heater power supplies.

Processes melter offgas downstream of the LOP. In some cases, interlocks

Lvp LAW secondary offgas system with the LOP will affect the plenum pressure in the LMP.

MVE Medium voltage electrical Provides power to melter electrode power supplies.

Provides monitoring and control functions for non-safety instruments

S . . ; .
pC) Process control system and equipment. Provides status displays of safety instruments.

Supplies cooling water for areas inside of the melter as well as for the

PCW Plant cooling water LMP medium voltage power supplies.

Provides monitoring and automatic control functions for safety instruments

PPJ Programmable protection .
and equipment
L Provides air to cool the IR camera lens to improve the accuracy of the
PSA Plant service air
thermal profile.
Provides means for remotely viewing and monitoring of the plenum area
PTI Process and mechanical handling | and the pour stream. The PTJ also transmits a thermal profile of the LAW
CCTYV system container and an electrical input of the container level so the container
level can be determined as the container is being filled with molten glass.
RLD Radioactive liquid waste disposal | Provides a drain for cooling water discharge from the melter for off normal
system conditions.

3.4.4  Other Technical, Specialty, Operations and Maintenance Requirements

344.1 Loadings in Addition to Seismic

Requirement: The melters shall withstand static loads including the weight of the structures, permanent
equipment, piping, circulated fluids, ventilation and cooling piping, molten glass, refractory, and loads due to
refative thermal expansion. [Section 15.3.4, BOD, [ID: DB-ENG-01-001 ID#12710}]}

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis of all applicable loads for each
structural component of the melter to verify the

A ENG . . ;
melters can withstand static loading per the
requirement.

| FNG Review design to verify conformance to analysis. Document in evaluation/assessment.
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3.4.4.2 Deflection Under Load

Requirement: The melter design shall accommodate limited transport from an assembly area to its installed
location without being damaged. [Section 15.3.4, BOD, [ID : DB-ENG-01-001 1D#12707]]

Basis Discussion: The bricks in thc melter refractory are very precisely placed. Too much deflection in the
melter base or melter shell during transport could cause a shift in the bricks. In addition, deflections in the melter
shell and melter base caused by thermal expansion/contraction or other reason could cause movement of the
refractory bricks during normal operation.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Perform an analysis to determine the maximum amount
A ENG | of deflection in structural components that the refractory
can withstand.

Review the design to verify that the maximum
deflections structural components are expected to
experience during the transport to the assembly area are
low enough so as to not disturb the refractory.

1 ENG

3.5 Confinement of Radioactive and Hazardous Materials
3.5.1 Mission and Functional / Performance Requirements (Including States/Modes)
3.5.1.1 Locally Shielded Melter — Radiation Confinement

Requirement: The LAW melter shall be a locally shielded melter, LSM; the melter enclosure will provide
radiation shielding 10 allow for safe personnel access to the top and sides of the melter enclosure. [Sections
15.3.3, 15.3.5. 12.3.2, BOD, [ID : DB-ENG-01-001 ID#12704}, [ID: DB-ENG-01-001 ID#12714], [ID: DB-
ENG-01-001 ID#11627}]

Basis Discussion: The LAW melter is designed to be contact handled, that is to allow workers to monitor
instruments placed just outside of the melter enclosure and install and remove consumable components by hand
(with the help of the LAW melter equipment support handling system (LSH) crane for heavier components). The
radiation shielding provided by the enclosure allows this close access to the melter. The melter gallery is rated as
an R3 area (sec drawing 24590-LAW-P1-POIT-00002, LAW Vitrification Building General Arrangement Plan at
EL. 3 FEET-0 Inches) so the verilication that the melter enclosure is providing safe personnel access to the gallery
is to verify the workers in the gallery receive doses at or below those expected in an R3 area.

[ALARA]

Verification: Verification is expected to be achicved through the following:

Verif, Verif.
Method By Plan Notes/Comments

Document in an evaluation/assessment.

Sl ine » shieldine requi - the .. . .. . .
Determine the amount of shiclding required by the Rad Engincering to participate in and or

melter enclosure for workers in the melter gallery and

ENG . . . . .1 review the evaluation/assessment
A ENG standing on top of the shield lid to receive radiation dose N . v e
rates at or below those expected for an R3 arca Refer to calculation: 24590-1LAW-Z0C-
o ’ ‘ 20-00004, LAW Melter Shielding
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Verif. Verif.
Method By Plan Notes/Comments

Review the melter enclosure design to verify workers in
the melter gallery and standing on top of the melter
shield lid receive radiation dose rates at or below those
expected for an R3 area.

Document in an evaluation/assessment.
Rad Engineering to participate in and/or
review the evaluation/assessment

1 ENG

3.5.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.5.2.1 Confinement of Offgas

Requirement: The LMP shall operate under a cascading ventilation system and primary and secondary
confinement zones that will direct plenum offgas into the LOP system. The melter shell provides the primary
confinement boundary for the offgas. The melter enclosure shall provide the confinement boundary for the C5V
ventilation in the annular space to prevent offgas excursions into the melter gallery, a C3V space. [Sections
8.1.4.2,,15.1,ORD, {ID : RPT-OP-01-001 ID#1159], [ID: RPT-OP-01-001 ID#1574]] [Section 4.2-1, SRD,
[ID: SRD-ESH-01-001-02 ID#40]] [Sections 4.4.2.1,4.4.2.5,5.6.4, PDSA-LAW, [ID : WTP-PSAR-ESH-01-
002-03 ID#11755], [ID : WTP-PSAR-ESH-01-002-03 ID#11764], [ID : WTP-PSAR-ESH-01-002-03
ID#13056]] [Sections 5.1.2,12.3.1.1, 12.3.2, 15.3.3, BOD, [ID : DB-ENG-01-001 1D#10259], [ID : DB-ENG-
01-001 ID#11595], [ID : DB-ENG-01-001 ID#11627], [ID: DB-ENG-01-001 ID#12705], {ID : DB-ENG-01-
001 ID#12704]] [Sections 111.10.1.1.c.ix, 111.10.1.1.c.x, DWP, [ID : WA7890008967 WTP ID#525], [ID:
WA7890008967 WTP ID#645]] (A.6), (A.6.1), (A.6.2), (H.1.1.b)

Basis Discussion: The offgas from the melting cold cap are directed to the LOP, preventing back flow into the
melter gallery.

The LOP, LVP, C5V, C3V, melter shell and melter enclosure work together to set up a cascading ventilation
system so the plenum will be at a lower pressure than the annular space, and the annular space will be at a lower
pressure than the melter gallery. The melter shell and melter enclosure act as confinement barriers in this system.
Neither the melter shell nor the melter enclosure are airtight. This allows air to be drawn into the plenum. See
Section 3.6.2.4 of this SDD for air in-leakage requirements. The acceptable pressure difference between the
annulus and melter gallery is given in Section 3.3.B.2 of 24590-LAW-3PS-AE00-T0001 as -2.0 inWC.

One way of controlling the ventilation is to inject air into the film cooler. The film cooler is part of the LOP
system.

Specifications of relative vacuum pressures between the plenum, the annular space, and the melter gallery are
given in Section 3.3.B.2 of 24590-LAW-3PS-AE00-T0001, Engineering Specification for Low Activity Waste
Melters. Specific requirements for the melter shell and melter enclosure are given in Sections 3.6 and 3.9 of this
SDD.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Veril. Verif.
Method By Plan Notes/Comments

CTNs:

Perform testing to verify the annulus air pressure is at a
vacuum relative to the melter gallery while the annulus LMP-PDI-I4|2{I4 I3 melter 1 and
SU/ | air pressure is meeting the requirements of C5V system | LMP-PDI-2412/2413 melter 2 measure the

COM | and the gallery air pressure is meeting the requirements | Pressure difference between the annulus
of the C3V system. and the gallery for the PCJ system. These

instruments are specified in DWP Permit
Table IHL10.H.C
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Verif. Verif.
Method By Plan Notes/Comments
Perform testing to verify the plenum pressure is at a CTNs:
vacuum relative to the annulus while the annulus air LMP-PDT/PDI -1410/1411, melter 1,
T SU/ | pressure is mecting the requirements of the CSV system. | | MP-PDT/PDI-2410/2411, melter 2

COM | The acceptable pressure difference between the annulus | measure pressure difference between the
and plenum is given in Section 3.3.B.2 0f 24590-LAW- | plenum and the annular space for the PCJ
3PS-AE00-T0001, as -5.0 inWC. system.

3.5.2.2  Containment of Bulk Glass

Requirement: Bulk glass shall be contained to the melt pool inside of the refractory under normal operating
conditions. The melter shell shall be capable of containing bulk glass in the event of a refractory failure. [Section
15.1,ORD, [ID : RPT-OP-01-001 1D#1574]] [Section 4.4.2.3, 5.6.4, PDSA-LAW, [ID : WTP-PSAR-ESH-01-
002-03 ID#11759], [ID : WTP-PSAR-ESH-01-002-03 ID#13056]] [Sections 15.3.3, BOD, [ID : DB-ENG-01-
001 1D#12702], [ID : DB-ENG-01-001 ID#12704]] [Table I11.10.H.C, DWP, [ID: WA7890008967 WTP
ID#589]] (A.4), (E.1)

Basis Discussion: The melter shell, refractory, cooling panels and jackbolts form a containment system that
contains the bulk glass to the interior of the melt pool. Jackbolts put pressure on the refractory to minimize
openings between blocks of the refractory material, and cooling panels cool the outside of the refractory so that
any bulk glass that migrates through the refractory solidifies before passing the melter shell into the annular
space. The refractory is the primary containment for the bulk glass, the melter shell is secondary containment,
and finally the melter enclosure is designed to contain a full melt pool from seeping into the melter gallery.
Metallic plate dams prevent glass migration into the discharge chamber (24590-QL-HC4-W000-00094-03-00001,
LAW Melter Design Basis Report).

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
) ENG Review the design to confirm the melter shell is able to
contain the bulk glass in the event of a refractory failure.
Perform an analysis on the melter enclosure to verify it is
A ENG | capable of containing all of the molten glass from the
melt pool.
Verify the melter enclosure design agrees with the
1 ENG | assumptions made in the analysis about the melter
enclosure containing molten glass from the melt pool.
SU/ Demonstrate the melt pool will remain at a constant level | A successful demonstration will show that
D COM while feeding and discharge operations are halted. no bulk glass is leaking beyond the
(idle state) refractory,
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3.5.3 System Interface Requirements
3.5.3.1 Dedicated Offgas Systems

Requirement: Each melter shall be connected to a dedicated offgas system. [Section 15.3.3, BOD, [ID : DB-
ENG-01-001 ID#12703]}

Basis Discussion: The LMP produces offgas containing harmful and regulated constituents that need to be
removed prior to releasing to the environment. The dedicated offgas system also maintains the melter plenum at a
negative pressure to confine the offgas.

The BOD docs specify that the melters’ individual offgas systems will combine downstream of the wet
electrostatic precipitation (WESP). The operation of LOP components upstream of the WESP, the air film
coolers, and submerged bed scrubber (SBS) are interdependent with the plenum pressure and temperature of each
melter and are also dependent on the individual melter feed rate and feed composition.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the each melter has a
dedicated offgas system.

i ENG

3.5.4  Other Technical, Specialty, Operations and Maintenance Requirements

None.
3.6 Melter Shell

3.6.1 Mission and Functional / Performance Requirements (Including States/Modes)

None.
3.6.2  Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirement
3.6.2.1 Anchored Melter Shell

Requirement: The melter shell shall be anchored to prevent motion during a SC-I11 event, and the shell will be
fixed on the discharge chamber side of the melter. [Sections 4.4.2.3.4.4.2.5, 5.6.4, PDSA-LAW_[ID : WTP-
PSAR-ESH-01-002-03 ID#11759], [ID : WTP-PSAR-ESH-01-002-03 ID#11768]. [1D: WTP-PSAR-ESH-01-
002-03 ID#13056]]

Basis Discussion: The melter shell is designed to remain intact to provide a confinement boundary to direct
offeas to the offgas system. Having the melter fixed on one side provides necessary seismic anchorage while also
allowing thermal expansion on the other three sides of the melter. It is appropriate to have the melter shell fixed
on the discharge chamber side to ensure the discharge trough and dam remain in a fixed position so they always
line up with the pour spout. In addition, there is no access to jackbolts on the south side of the melter around the
discharge chambers. so the melter shell is fixed in that location to provide adequate support for the refractory in
the discharge chambers. Anchoring the base of the melter shell may be accomplished via anchoring the base to
the melter rails with anchor pins.
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Verification: Verification is expected to be achieved through the following;

Verif. Verif.

Method By Plan Notes/Comments
Analyze the design of the anchorage of the melter shell
A ENG | to verify no movement of the melter during a SC-111 Document in DVR.
event.

SU/ | Verify the melter shell has been anchored per the design | Document in an evaluation and assessment
COM | documents. report. ~

3.6.2.2  Containment of a Steam Explosion inside the Melter Shell

Requirement: [HOLD] The melter shell shall maintain its confinement boundary following a steam explosion
from a water sulfate layer interaction. [Section 4.4.2.3, 5.6.4, PDSA-LAW Facility, [ID : WTP-PSAR-ESH-01-
002-03 1D#11759], [ID : WTP-PSAR-ESH-01-002-03 ID#13056]]

Basis Discussion: This requirement is on HOLD because there is currently no way of verifying it, as analysis has
yet to show a credible accident scenario from a steam event. Nuclear Safety Engineering (NSE) has suggested
performing a hazards analysis of the control selection process for the melter feed formulation process that would
ensure the chemistry of the melter feed would prevent a chemistry in the cold cap that could produce a water
sulfate steam explosion. The design should be identified as incomplete on any DCL, pending completion of the
referenced ATS. This hold is being tracked by the WTP Action Tracking System, (ATS-MGT-15-0225).

Verification: Verification is expected to be achieved through the following:

Verif. Veril.
Method By Plan Notes/Comments

A verification plan cannot be developed at this time.
This is the reason this requirement is on a [HOLD).

NA NA

3.6.2.3 Loads from Vacuum

Requirement: The melter shell and its structural supports shall withstand the maximum vacuum it will
experience. [Sections 4.4.2.3, 5.6.4, PDSA-LAW, [ID : WTP-PSAR-ESH-01-002-03 ID#11759], [ID : WTP-
PSAR-ESH-01-002-03 ID#13056]]

Basis Discussion: The design rating of a melter shell is such that it can withstand the vacuum which it can
experience given the LVP system reconfiguration control and the LOP system reconfigurations that will occur as
necessary from the individual melter offgas system interlocks. (4.4.2.5, PDSA-LAW).

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Document in DVR.

(The maximum vacuum for the melter is
listed in Section 3.5.D.4 of 24590-LAW-
3PS-AE00-T0001, Engineering
Specification for Low Activity Waste
Melters as -40 inWC.)

Perform an analysis of the melter shell and supports
A ENG | capability to withstand the maximum vacuum which can
occur given known LVP configurations.
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3.6.24  Allowance for Air In-Leakage into the Plenum

Requirement: The melter shell shall include in-leakage paths to ensure adequate air will be drawn into the
plenum to prevent potential offgas excursions from escaping into the melter gallery and to preclude flammable
gas concentrations in the melter offgas system. A portion of this air in-leakage will come from the C5V
ventilation into the plenum. [Section 5.6.4, PDSA-LAW, [ID : WTP-PSAR-ESH-01-002-03 1D#13056]]
[Sections 15.3.3, BOD, [ID : DB-ENG-01-001 ID#12705]] (B.2)

Basis Discussion: Allowing for air leakage from the annular space in through the melter shell and out through
the offgas system assists in the following:

o The cascading ventilation system.
¢ Precluding flammable gas concentrations in the plenum from reaching their lower flammability limit.
o Minimizing the likelihood of deposition of corrosive material on the refractory.

The anticipated rate of air in-leakage is provided in Section 6.1.11 of 24590-QL-HC4-W000-00094-03-00001,
Rev 00A, REPORT - LAW Melter Design Basis Report as 400 scfm. This would be a combination of air entry to
the melter through the bubblers, discharge chamber ventilation, standby film cooler injection air and standby
offgas duct purges, and air input from the C3V into the annular space.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. | Verifl.
Method By Plan Notes/Comments
Analyze the LMP to determine the minimum amount of | Refer to calculation, 24590-QL-HC4-
A ENG |air in leakage to accomplish the functions listed in the W000-00094-05-00003 00A, LAW Melter
requirement. In-Leakage And Purge Flow Rates

Review the design of the melter shell and existing air
1 ENG | supplies to the melter shell to verify there is sufficient air | Document in a DVR.
in-leakage to meet the requirements above.

T SU/ | Verify the minimum in-leakage flow determined by the
COM | analysis above occurs.

3.6.3 System Interface Requirements

System interfaces with the GRE are listed in Section 3.15.3.4.

3.6.4  Other Technical, Specialty, Operations and Maintenance Requirements

None.
3.7  Melter Lid Cooling Cavity

3.7.1  Mission and Functional / Performance Requirements (Including States/Modes)

None.
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3.7.2  Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.7.2.1 Cool Gas Barrier Lid

Requirement: The melter lid cooling cavity shall maintain the gas barrier lid below its deformation temperature.
[Sections 4.4.2.1, 5.6.4, PDSA-LAW, [ID : WTP-PSAR-ESH-01-002-03 ID#11755], [ID : WTP-PSAR-ESH-
01-002-03 1D#13056]] (E.4)

Basis Discussion: If the gas barrier lid is deformed due to overheating, confinement of the offgas is
compromised. The melter lid cooling cavity provides cooling water to prevent overheating of the gas barrier lid.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Analyze the gas barrier lid to determine its deformation
temperature.

A ENG Document in DVR.

Analyze the heat transfer from the gas barrier lid to the
melter lid cooling cavity to determine the flow rate and

A ENG temperature of the cooling water needed to keep the gas Document in DVR.
barrier from deforming due to high temperature.
Review the design to verify the melter lid cooling cavity

1 ENG | keeps the gas barrier lid below a deformation Document in DVR.

temperature.

3.7.2.2 Prevent Water from the Cooling Cavity from Entering the Plenum

Requirement: Cooling water for the melter lid cooling cavity shall be prevented from entering the melt pool.
[Sections 4.4.2.1, 5.6.4, PDSA-LAW, {ID : WTP-PSAR-ESH-01-002-03 ID#11755}. [ID: WTP-PSAR-ESH-
01-002-03 ID#13056}]

Basis Discussion: Cooling water from the melter lid cooling cavity leaking into the melt pool could cause
excessive steam in the plenum, which could cause a surge in plenum pressure. The intent of the requirement is to
prevent extra water entering the melt pool via the melter lid cooling cavity. Melter feed will contain between 36-
40% water, see Attachment 10.2 of 24590-LAW-MVC-LFP-00001, LAW Melter Feed Process System (LFP)
Data.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify water from the melter lid

| ENG . . . .
cooling cavity does not migrate into the plenum.

Document in DVR.

3.7.2.3 Elevated Piping Inlet and Qutlet

Requirement: The piping inlets and outlets for the melter lid cooling cavity shall be elevated near the top of the
cavity. [Section 4.4.2.3, 5.6.4, PDSA-LAW_[ID : WTP-PSAR-ESH-01-002-03 ID#11759], [ID : WTP-PSAR-
ESH-01-002-03 ID#13056)]

Basis Discussion: The main purpose of the melter lid cooling cavity is to provide cooling water for the gas
barrier id. The melter lid cooling cavity sits directly on top of the gas barrier lid plates. However, it is also
important to fimit the loss of cooling water in the event of a leak in the svstem to limit the amount of water that
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could enter the melt pool. An excessive amount of water in the melt pool could lead to a surge in plenum
pressure.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the piping inlets and outlet
for the melter lid cooling cavity are located toward the
1 ENG | top of the cavity so as to minimize the amount of cooling | Document in DVR.
walter that could reach the melt pool in the event of a

cooling water line leak.

3.72.4 Design Guide

Requirement: ASME Boiler and Pressure Vessel Code, Section VIII, Division 1, shall be used as a design
guide for the LAW melter lid cooling cavity. [Section 4.4.2.4, PDSA-LAW, [ID : WTP-PSAR-ESH-01-002-
03 ID#11762]]

Basis Discussion: ASME Boiler and Pressure Vessel Code, Section V11, Divisions 1 and 2, shall be used as a
guide for structural design and qualification. The lid is not required to meet all the requirements of ASME Boiler
and Pressure Vessel Code, Section V1II. Exceptions taken to the code, if any, are documented in design
calculations.

Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Determine what sections of ASME Boiler and Pressure
A ENG | Vessel Code, Section VIII, Divisions 1 is applicable to Document in a DVR.

the design of the melter lid cooling cavity.

Review the design to verify standards from applicable
| ENG | sections of ASME Boiler and Pressure Vessel Code, Document ina DVR.

Section VIII, Divisions 1 is included in the design.

3.7.3  System Interface Requirements

System interface between instrumentation in the melter lid cooling cavity and the PCJ and PPJ systems are listed
in Section 3.14. .

3.7.4  Other Technical, Specialty, Operations and Maintenance Requirements

None.

3.8 Over Pressure Protection, Melter Lid Cooling Cavity

3.8.1 Mission and Functional / Performance Requirements (Including States/Modes)

None.
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3.8.2  Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.8.2.1 General Requirement

Requirement: The melter lid cooling cavity shall have protection from over pressurization from the interfacing
PCW loop to ensure the cooling water in the melter lid cooling cavity always operates at a pressure less than

15 psig. [Sections 4.4.2.5,4.4.26.1,4.4.26.2,4.4.26.5, PDSA-LAW, [ID : WTP-PSAR-ESH-01-002-03
ID#11767], [ID : WTP-PSAR-ESH-01-002-03 ID#12300}, [ID: WTP-PSAR-ESH-01-002-03 1D#12302], [ID :
WTP-PSAR-ESH-01-002-03 ID#12312}] (E.4.1)

Basis Discussion: High pressure in the melter lid cooling cavity due to interfaces with the PCW closed loop
cooling water system (e.g., breakthrough from the PCW system into the melter lid cooling system through the
heat exchanger, or excessive makeup water flow from the PCW system to the melter lid cooling system surge
tank) can result in the failure of the cavity and introduction of excess cooling water into the melt pool. The extra
water in the melt pool could cause a melter surge or steam excursion in excess of the capability of the offgas
system to accommodate. Water used for the melter lid cooling cavity circulates in a closed loop, separated from
the PCW used for cooling panels by a heat exchanger. This loop has several over pressure protection measures,
such as a vented surge tank and pressure safety valves.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Review the design to verify the cooling loop in the
1 ENG | metter lid cooling cavity is isolated from the PCW Document in DVR.

system, and the cooling loop operates under 15 psig.

3.8.2.2  Pressure Safety Valve Setting

Requirement: The cooling water circuit for the melter lid cooling cavity shall include pressure safety valves
(PSV) set such that the melter lid cooling cavity does not exceed its design pressure. [Scction 4.4.26.3, 4.4.26.5,
PDSA- LAW, {ID: WTP-PSAR-ESH-01-002-03 ID#12305], [ID: WTP-PSAR-ESH-01-002-03 ID#12313])

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following;

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the inclusion of the pressure
safety valves.

| ENG Document in DVR

SU/ | Verify the pressure safety valves are set below the design
COM | pressure.

3.8.2.3  Pressure Safety Valve Location

Requirement: The PSVs in the melter lid cooling cavity-cooling circuit shall be located closely downstream of
the heat exchanger but upstream of the melter lid cooling cavity. [Section 4.4.26.5. PDSA-LAW, [ID: WTP-
PSAR-ESH-01-002-03 1D#12313]]

Basis Discussion: This configuration mitigates the potential to isolate the pressure relief valve (PSV) from both
melter lid cooling cavity and the heat exchanger in such a way to negate the protective function of the PSV. The
heat exchanger in the requirement exchanges heat between the PCW loop for the cooling panels and the metal lid
cooling cavity loop. One accident scenario for over pressurization involves a breach in this heat exchanger that

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 38 Ref: 24590-WTP-3DP-G04B-00093




24590-LAW-32D-LMP-00001, Rev 0
Low-Activity Waste Melter Process System Design Description

would push the higher pressure PCW water into the melter lid cooling cavity loop. This configuration also
protects against the over pressures that could be generated by the melter lid cooling cavity pumps.

Verification: Verification is expected to be achicved through the following:

Verif. Verif.
Method By Plan Notes/Comments

References:
24590-LAW-JVC-1.MP-00002, Rev

Review the design to verify the design puts the PSVs in A, LAW Melter Lid Cooling PSV Sizing
the correct location. 24590-LAW-JVC-LMP-00003, Rev
A, LAW Melter Lid Cooling Heat
Exchanger PSVs Sizing

1 ENG

3.8.24 Pressure Safety Valve Designated Codes and Standards

Requirement: The PSVs on the melter lid cooling cavity cooling water loop used to maintain the cooling water
at the design pressure shall be designed and manufactured according to ASME, Boiler and Pressure Vessel Code,
Section VI, Division 1. [Section 4.4.26.4, PDSA-LAW, [ID : WTP-PSAR-ESH-01-002-03 ID#12308]]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Verify that the PSVs were designed and manufactured
| ENG |according to ASME Boiler and Pressure Vessel Code, Document in an EQP.

Section VIII, Division 1.

3.8.2.5 Vented Surge Tank

Requirement: Makeup water from the PCW for the melter lid cooling cavity cooling loop shall pass through a
vented surge tank before entering the cooling cavity circuit. [Section 4.4.26.2, PDSA-LAW, [ID : WTP-PSAR-
ESH-01-002-03 ID#12302], [ID: WTP-PSAR-ESH-01-002-03 1D#12303]] .

Basis Discussion: By passing PCW water through the vented surge tank, the PCW makeup water is reduced to
atmospheric pressure before entering the melter lid cooling cavity cooling water loop.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the design puts the vented
surge tank in the correct location.

| ENG

3.8.2.6 Overflow Line and Restricting Orifice
Requirement: An orifice on the PCW makeup water line shall be sized 1o limit flows to the surge tanks to a

value that the overtlow line can support and designed in accordance with ASME B31.3, Process Piping.
[Sections 4.4.26.3, 4.4.26.4. PDSA-LAW. [ID : WTP-PSAR-ESH-01-002-03 1D#12305]}
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Basis Discussion: The surge tank is only vented to the atmosphere—not open to the atmosphere—so there is a
chance that a pressure head could build up in the tank if it is overfilled to the point of water rising into the vent.
The tank’s overflow line prevents the water from being overfilled, provided the line is sized to accommodate the
rate of water entering the tank. The orifice limits water flow into the surge tank to the rate that the overflow line
can handle. The allowable flow rate of the makeup water is dependent on the size of the surge tank’s overflow
line, so the overflow line and the orifice designs depend on each other.

The requirement in Section 3.15.4.7of this SDD calls for all piping and valves in the system to ASME B31.3. The
requirement is specifically stated here because it is a specific safety requirement.

Verification: Verification is expected to be achieved through the following:

Verif. Veril.
Method By Plan Notes/Comments

Review the design to verify the orifice is sized to the
flow rate the overflow line can accommodate.

A/l ENG Document in a DVR.

Review the design to verify the orifice and overflow

! ENG piping are designed in according to ASME B31.3.

Document in an EQP.

3.8.2.7  Overflow Line Support

Requirement: The overflow line for each cooling water circuit shall be supported independently of the surge
tank. [Sections 4.4.26.3, 4.4.26.5, PDSA-LAW, {ID : WTP-PSAR-ESH-01-002-03 ID#12306], [ID: WTP-
PSAR-ESH-01-002-03 ID#123135]]

Basis Discussion: The overflow line has its own support structure and is not dependent on its associated surge
tank for source in a seismic event. While the surge tank is SC-111 due to adverse interaction potential, the surge
tank is not classified as SS because it does not play an important role in the overflow line’s safety function.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to verify the overflow line does not
depend on the associated surge tank for seismic support.

A ENG Document ina DVR.

3.8.3 System Interface Requirements

None.

3.8.4  Other Technical, Specialty, Operations and Maintenance Requirements

None.

3.9  Melter Enclosure

3.9.1 Mission and Functional / Performance Requirements (Including States/Modes)

None.
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3.9.2  Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.9.2.1 Anchored Enclosure

Requirement: The melter enclosure shall be anchored to prevent motion during a SC-1ll event. [Sections
4.4.2.3,5.6.4, PDSA-LAW, [ID: WTP-PSAR-ESH-01-002-03 1D#11759], [ID : WTP-PSAR-ESH-01-002-03
ID#13056]]

Basis Discussion: Structural support for the melter shell is provided through the melter enclosure. The melter
shell needs to remain intact to provide a confinement boundary to direct offgas to the offgas system. This may be
accomplished via anchoring the enclosure to the melter rails with anchor pins.

Verification: Verification is expected to be achieved through the following:

Veril. Verif.

Method By Plan Notes/Comments
Analyze the design of the anchorage of the melter
A ENG |enclosure to verify it provides structural support so that | Document in DVR.

the meher shell remains intact during a SC-111 event.

| ENG | Review the design for conformance to the analysis. Document in DVR.

SU/ | Verify the melter enclosure has been anchored per the Document in an evaluation and assessment
COM | design documents. report.

39.2.2 Live and Drop Load Requirements for the Shield lid

Requirement: [HOLD] The top of the enclosure, the shield lid, shall withstand distributed loads in accordance
with ASCE7-98, Minimum Design Loads for Buildings and Other Structures; dropped loads lifted 3 ft in height
and 3500 Ib in weight, a point load of 5000 Ib. The dropped loads shall be treated as live loads. The meiter
enclosure shall retain confinement and operational integrity for this and lesser-dropped loads. [Section
4.4.2.5,5.6.4, PDSA-LAW, [ID: WTP-PSAR-ESH-01-002-03 ID#11770]. (ID : WTP-PSAR-ESH-01-002-03
ID#13056]] [Section 15.3.4, BOD, [ID : DB-ENG-01-001 ID#12710]]

Basis Discussion: Loads are routinely lifted over the melter for maintenance procedures such as change out of
the bubblers, air lances, feed nozzles and level detectors and initial insertion of the startup heaters and 300-1b
batches of frit.

This requirement is on HOLD pending a revision of the BOD requirement per a communication from the
Requirements Developer. The design should be identified as incomplete on any DCL, pending completion of this
referenced ATS. (ATS-MGT-15-0121)

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis of the shield lid for a 3500 Ib live
load dropped from 3 ft and a point load of 5000 Ib.

| ENG | Review the design to verify it conforms to the analysis. | Document in a DVR.

A ENG Document in a DVR.

3.9.3  System Interface Requircments

System interfaces with the GRE are listed in Section 3.15.3.4.
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3.9.4  Other Technical, Specialty, Operations and Maintenance Requirements
3.9.4.1  Allowing Access to SSCs While Preserving Enclosure Containment
Requirement: The system shall allow maintenance operations to be accomplished without compromising the

melter enclosure containment. [Section 15.3.5, BOD, [ID : DB-ENG-01-001 ID#12714]]

Basis Discussion: Access pancls on the shield lid and access doors on the side of the melter enclosure allow

workers to install and remove equipment without compromising the melter containment. Maintenance activities
will take place when there is no need for containment, when the cold cap has burnt off. Doors and panels are to
be replaced/shut so that containment of offgas will not be compromised when normal melter operations resume.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Review the design to verify maintenance operations can L .
1 ENG | be accomplished without compromising the melter Document in a joint assessment with

. operations.
enclosure containment. P

This demonstration will be performed after

Demonstrate the bubblers, thermal couples, level the melt pool has been stable at 1150 *C
SU/ | detectors, air lifts, startup heaters, jackbolts, and other (2100 °F) for a time to verify thermal

COM | components inside the melter enclosure can be accessed | expansion of the melter will not

without compromising melter containment. compromise maintenance operations.

3.9.4.2  Shield Lid Structure
Requirement: The shield lid shall be designed with structural bracing and guide tubes for SSCs penetrating the
melter lid. [Section 15.3.3, BOD, [ID : DB-ENG-01-001 [D#12704]]

Basis Discussion: Guide tubes aide in the placement and removal of consumables and the temporary startup
heaters. Structural bracing support these SSCs.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
I ENG Verify the shield lid has structural bracing and tube Document in an evaluation and
) guides for penetrating SSCs. assessment.

3.9.4.3 Design for Decontamination of the Melter Enclosure
Requirement: The exterior surface of the melter enclosure shall have a nonpermeable surface finish that will
facilitate decontamination. [Section 5.2, ORD, {ID : RPT-OP-01-001 ID#1047]]

Basis Discussion:. The exterior of the melter enclosure will be the only part of the actual melter that will be
decontaminated. At the end of a melter’s life, the melter will be removed and buried as one package all contained
within the melter enclosure.

[ALARA]

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 42 Ref: 24590-WTP-3DP-G04B-00093




24590-LAW-3ZD-LMP-00001, Rev 0
Low-Activity Waste Melter Process System Design Description

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan . Notes/Comments
Review the design to verify the exterior surface of the
1 ENG | melter enclosure is a nonpermeable surface that will Review with Radiological Engineering.

facilitate decontamination.

3.10 Refractory

3.10.1 Mission and Functional / Performance Requirements (Including States/Modes)
3.10.1.1 Refractory Expansion Control

Requirement: The design shall include a refractory control system using jackbolts to actively control melter

refractory expansion. [Section 15.3.3, BOD, [ID : DB-ENG-01-001 1D#12702]]

Basis Discussion: Thermal cycling takes place throughout the refractory; however, it is most pronounced in the
plenum refractory where the temperature can vary from 400 °C to 1100 °C (752 °F to 2012 °F) based on the feed
rate and feed chemistry.

As mentioned in the basis discussion in Section 3.6.2.1, refractory is stabilized by jackbolts on three sides of the
melter and the fixed melter shell on the discharge chamber side.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

I ENG Review the design to verify the jackbolts are in used in
the refractory control system.

3.10.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirement
3.10.2.1 Melt Pool, Plenum, and Discharge Chamber Refractory

Requirement: The refractory for the main section of the melter shall be provided in two sections: melt pool and
plenum. Each discharge chamber will be enclosed in refractory. [Section 15.3.3, BOD, {ID : DB-ENG-01-001
1ID#12702])

Basis Discussion: The main design concern for the melt pool refractory is to contain the bulk glass, as discussed
in Section 3.5.2.2 of this SDD. The main design concerns for the plenum refractory are for the refractory to
withstand the corrosive oftgas from the cold cap and thermal cycling.

See Section 3.4.1.6 for corrosion requirements for the plenum refractory.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review the design to verify refractory used in different
portions of the melier meet the containment requirements
1 ENG | given in Section 3.5.2.2 of this SDD. and the corrosive
and thermal environment requirments in Sections 3.4.1.6

and 3.4.1.7 ofthis SDD..
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3.10.3 System Interface Requirements

None.

3.10.4 Other Technical, Specialty, Operations and Maintenance Requirements

None.

3.11 Cooling Panels

3.11.1 Mission and Functional / Performance Requirements (Including States/Modes)

3.11.1.1 LMP System — Melter Cooling Panels

Requirement: The LMP melter cooling panels shall interface with the LAW PCW to supply cooling panels and
receive return water from the melter cooling panels. This functional requirement shall continue to operate during
a loss of site power to prevent boiling in the cooling panels. (D.1)

Basis Discussion: The LMP melters use cooling panels to remove heat from the glass contact refractory. System
interface occurs at the manual isolation valves located on each supply pipeline and in piping downstream of the

manual isolation valve on the return pipeline. See 24590-WTP-3YD-PCW-00001. WTP Plant Cooling Water
System Design Description, for additional information regarding the PCW system.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Perform analysis of system to determine the required
A ENG cooling water flow rate to be delivered to the LMP Document in an evaluation/assessment.

melter cooling panels to meet cooling demand.

Review of design for conformance to the analysis

1 ENG
results,

Document in an evaluation/assessment,

Review design to verify PCW will continue to
I ENG provide cooling water 1o the cooling panels during a Document in an evaluation/assessment.
loss of site power.

3.11.1.2  Refractory Cooling
Requirement: The design shall include refractory cooling. [Section 15.1, BOD. {ID: DB-ENG-01-001
ID#12682]) (E.1). (E.3)

Basis Discussion: Although the cooling panels are an integral part of the bulk glass and offgas containment
systems, there are actually very few explicit upper tier requirements for them.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Perform an analysis to verify the design contains
sufticient cooling to satisfy the confinement and
containment requirements tor bulk glass and offgas as
stated in Scctions 3.5.2.1 and 3.5.2.2 of this SDD.

A ENG
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3.11.1.3 Melter Enclosure Cooling
Requirement: The LAW melter cooling loops shall maintain enclosure surface temperatures for personnel safety
access in addition to the refractory cooling. [Section 15.3.3, BOD, [ID : DB-ENG-01-001 1D#12704]}] (E.3)

Basis Discussion: As an LSM, the LAW melter is intended to allow personnel access to its sides and surface.
The preliminary design of the melter required a maximum surface temperature of 95 °F (35 °C) (Section 6.1.2.1,
24590-QL-HC4-W000-00094-03-00001, Rev 00A, REPORT - LAW Melter Design Basis Report).

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to verify the cooling water system
can maintain the external temperature of the melter

A ENG |enclosure in locations that are accessible to workersto a | See OSHA limits
maximum to allow safe personal access while providing
the necessary cooling for bulk glass containment.

Review the design to verify there is a method for This would apply to the top of the shield
1 ENG | monitoring the temperature workers will experience next | lid as well as the melter gallery in general.
to the outside of the melter enclosure.

3.11.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

Requirement: The design of the melter must prevent the accumulation of water between the cooling panels and
the melter refractory. There shall be no sealed cavities between the cooling panels and the melter refractory.
[Sections 4.4.2.3, 5.6.4, PDSA-LAW, [ID : WTP-PSAR-ESH-01-002-03 ID#11759], [ID: WTP-PSAR-ESH-
01-002-03 ID#13056]] (F.1)

Basis Discussion: The system needs to be designed so that in the event of a cooling pane! rupture, the cooling
water drains toward the melter drains and away from the refractory and melt pool to prevent damage to the melter.

Requirements for drains on the melter are given in Section 3.15.4.22 of this SDD.

Verification: Verification is expected to be achieved through the following;:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify that no sealed cavities exist
between the cooling panels and the melter refractory so
| ENG | the cooling water from all cooling panels can drain freely | Document in DVR.
away from the refractory in the event of a cooling panel
rupture.

3.11.3 System Interface Requirements

The cooling water is supplied by the PCW system. In the event of a cooling water rupture, the cooling water
drains to the RLD.
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3.11.4  Other Technical, Specialty, Operations and Maintenance Requirements
3.11.4.1  Operations Driven Cooling Loop Requirements

Requirement: The design of piping delivering water to the cooling panels shall include the following features:

*  The capability to purge the contents of the system and decontaminate, flush, and drain/gas purge the
piping and equipment.

e The capability to sample the cooling water in the circuit.

¢ Backup or redundant cooling water systems so minimum plant operations (idle melters) can be supported
during maintenance activities that necessitate the complete isolation or drainage of part of the cooling
tower system.

* Instrumentation to monitor process leaks to prevent radioactive discharge into streams that are not
radioactive.

[Section 14.7, ORD, [WTP-RPT-OP-01-001 ID#1505], [WTP-RPT-OP-01-001 ID#1501], [WTP-RPT-OP-01-
001 ID#1502], [WTP-RPT-OP-01-001 ID#1504}]

Basis Requirement: These are standard operations driven design requirements for cooling loops.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the design includes the
features listed in the requirement.

1 ENG

3.12  Discharge Chambers
3.12.1 Mission and Functional / Performance Requirements (Including States/Modes)

None.

3.12.1.1 Discharge Chamber Heating Requirements

Requirement: Whenever normal plant power is available, discharge chambers shall be continuously heated by
lid mounted heaters. [Section 15.3.7, BOD, [ID : DB-ENG-01-001 1D#12720]] (A.8)

Basis Requirement: Constant heating maintains the discharge chambers above 800 °C (1472 °F). 24590-WTP-
PL-RT-03-001. ILAW Product Compliance Plan, calls for the molten glass will be poured into the container at
800 °C or higher: to prevent the introduction of materials that could form liquids at ambient conditions.

The current design includes a backup bus/ motor control center (MCC) for the discharge heaters to maintain
normal power. There is no back up for the loss of normal power for the discharge chamber heaters or the
electrodes. If normal power is lost, glass-making operations will have to cease so there will be no need for heated
discharge chambers.

Verification: Verification is expected to be achieved through the following:

Verif, Verif.

Method By Plan Notes/Comments
Review the design to verify the design allows tor
1 ENG | continuous of the discharge heaters under normal plant

operating conditions..
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3.12.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.12.2.1 Discharge Chamber Capacity

Requirement: Each LAW melter shall have two identical and independently operated discharge chambers
capable of supporting the required melter design capacity of 15 MTG/day individually. [Sections 15.3.1,15.3.2
BOD, [ID : DB-ENG-01-001 ID#12692], [ID : DB-ENG-01-001 ID#12697]] (A.9)

Basis Discussion: After passing through the discharge chamber, the glass is poured into the ILAW containers.
The LPH system locates an ILAW container under a discharge chamber in the pour cave by a turntable. Each
discharge chamber in the LMP has one turntable dedicated to it. Requiring each discharge chamber to have the
capacity to support the entire melter production provides continuous glass production from the LMP in the event
that one turntable on the LPH system is out of service.

Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
ANl ENG Verify the design of a single discharge chamber allows | Reports exist from pilot tests for this
for an output of 15 MTG/day. verification.

3.12.3 System Interface Requirements

System interfaces with the GRE are listed in Sections 3.15.3.6 and 3.15.3.7.

3.12.3.1 Power Supplies for Startup Heaters and Discharge Chamber Heaters

Requirement: Power supplies for discharge chamber heaters and startup heaters shall provide power at the
power level required by the heater. [Section 8.3.6.1, BOD, [ID : DB-ENG-01-001 ID#10735])

Basis Discussion: Power for the single-phase startup and discharge chamber heaters are supplied by the 480-V
LVE system. The LVE power supplies LVE-PSUP-20001, LVE-PSUP-20002 and LVE-PSUP-20101 are part of
LMP. The power supplies convert a 3-phase 480-V input from a 480-V feeder to a single-phase variable voltage
output at the power level required by the heater.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Review the design to verify power supplies match the
A ENG |requirements for the startup heaters and discharge Documented in an evaluation/assessment,

chamber heaters.

3.12.4 Other Technical, Specialty, Operations and Maintenance Requirements

None.
3.13 Electrodes

3.13.1 Mission and Functional / Performance Requirements (Including States/Modes)

None.
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3.13.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.13.2.1 Provide Joule Heating

Requirement: Electrodes mounted on the refractory walls of the melter shall provide joule heating for the
transformation of slurry mix into homogeneous glass melt. [Sections 15.3.1, 15.3.7, BOD, [ID : DB-ENG-01-001
ID#12690}, {1D : DB-ENG-01-001 [D#12720]}, [Section C.7(d)(3)ii), DOE Contract DE-AC27-01RV 14136
(DOE 2000), [ID : DE-AC27-01RV 14136 Section C ID#1202]] (A.2), (H.1.1.k)

Basis Discussion: The method of joule heating has been chosen as the vitrification method for WTP.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Perform an analysis to verify that the number and size of
A ENG | electrodes can provide sufficient current in the melt pool

to meet the production rate in Section 3.4.1.1.

I ENG Verify the design includes the number and size of
electrodes determined by the analysis.

3.13.3 System Interface Requirements

None.
3.13.4 Other Technical, Specialty, Operations and Maintenance Requirements
3.13.4.1 Power Supplies for Electrode and Extension Bus Requirements

Requirement: Electrodes and extension buses shall be capable of carrying the current at the voltage required for
all modes of melter operation after startup. [Section 15.3.7, BOD, [ID : DB-ENG-01-001 ID#12721]] (G.1)

Basis Discussion: The design calls for the electrodes to be embedded in the refractory, so there is no way to
change electrodes for different melter operation modes.

Verification: Verification is expected to be achieved through the following:

Verif. Verif,
Method By Plan Notes/Comments

Perform an analysis to verify the electrode and extension

A ENG | buses are sized for all melter operation modes after
startup.

. | Review the design to verify it conforms with the

I ENG S

analysis.

3.13.4.2 Power Supplies for Electrodes - Magnetic Coupling

Requirement: Extension buses and bus jumpers shall minimize harmful magnetic coupling with materials they
pass through. [Scction 15.3.7, BOD, [ID: DB-ENG-01-001 ID#12721]]

Basis Discussion: The high current transmitting through the electrode’s bus bars gencrates relevant magnetic
ficlds.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By " Plan Notes/Comments
Analyze the design to determine the level of magnetic
Al ENG | coupling experienced by SSCs close to extension busses
and jumpers:

Analyze the design to determine locations where
magnetic coupling and other electromagnetic

A ENG | interference effects could be harmful to other
components and what shielding could be used to mitigate
these effects.

I ENG Review the design to verify magnetic coupling will not
harm any SSCs.

3.13.4.3 Power Supplies for Electrodes - Expansion and Contraction of Connections and Busses

Requirement: Connections to extension buses shall account for expansion and contraction. [Section 15.3.7,
BOD, [ID : DB-ENG-01-001 1D#12721]]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Verify the connections for bus extensions can expand
A ENG |and contract to operate within the temperature profile of

their environment.

3.13.44 Power Supplies for Electrodes - Unit Size and Feed

Requirement: Power for each melter’s electrodes shall be provided by a static power supply (SPS) composed of
two 50 % units, fed by a 13.8-kV power feed from load group A and load group B switchgear. [Section 8.3.3,
BOD, {ID : DB-ENG-01-001 ID#10721]] [Section 16.1, ORD, [ID : RPT-OP-01-001 ID#1612], {ID . RPT-
OP-01-001 ID#1609]] (G.1)

Basis Discussion: Power for the electrodes is provided by the MVE system. The power supplies are part of
LMP. Using two 50 % units in one power supply allows the melter to be maintained in an idle mode if one unit is
lost. The SPS designation requires the power supplies to be a type of power electronic converter, not a standalone
diesel or gas generator.

Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Perform an analysis to verify the power supplies are
A ENG | sized so two 50 % units accommodate all modes of
melter operation after startup.

Documented in an evaluation/assessment.
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3.14 Monitoring and Controls
3.14.1 Mission and Functional / Performance Requirements (Including States/Modes)
3.14.1.1 Monitoring Average Temperature in the Melt Pool

Requirement: The design shall contain instrumentation to monitor the average melt pool temperature. (A.2),
(H.1.1.a)

Basis Discussion: A means of temperature monitoring is needed to assure the requirement in Section 3.4.1.3,
Operating Temperature, is met. The average temperature is computed in the PCJ system.

Verification: Verification is expected to be achieved through the following:

Verif, Verif.

Method By Plan Notes/Comments
Review the design to verify the temperature will be
1 ENG | monitored across a representative area of the melt pool.

The reliability of the temperature
measurement devices in the melt pool can
vary depending on glass build up on the
instruments.

Review the design to verify the PCJ system will compute
1 ENG | the average temperature based on working measurement
instruments.

3.14.1.2 Monitoring and Control of Electrode Power Supply
Requirement: The design shall include the capability to monitor and control the electrodes’ power supplies.
(A.2),(H.1.1.K)

Basis Discussion: Controlling the power to the electrodes is an integral function in controlling the joule heating
and the melt pool temperature. Vendor data on monitoring and controlling the electrode power supply are given
in: 24590-RMCD-02569, E-Media - O&M Manual - Law Power Supply-

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the electrode power supply design to verify it
contains the necessary monitoring and controls.

1 ENG

SU/ | Perform an integrated test to demonstrate the ability to

T COM | monitor and control the output from the power supplics.

3.14.1.3  Startup Heater Ramp Rate

Requirement: The LMP melter startup heater controls shall be designed with an automatically controlled initial
startup heating ramp rate during the refractory bake-out period. (H.1.1.1)

Basis Discussion: A specific heat up schedule for the LMP melters will be developed based on vendor data,
engineering judgment, along with any operational data, trends. and observances.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review design to verify the melter startup heaters and
1 ENG |controls are designed with a controlled initial startup
heating ramp rate during the bake-out period.

3.14.1.4 Process Control System - Instruments

Requirement: Instruments connected to the PCJ system shall not perform any credited active safety function.
Instruments connected to the PCJ may include and perform safety boundary or retention functions. LMP
instruments shall use standard commercially available instrumentation and communication protocols to
interconnect to the PCJ system. Fieldbus or Modbus communication may be used. [Section 9.4.1, BOD, [ID :
DB-ENG-01-001 ID#10963] [ID: DB-ENG-01-001 ID#10964]]

Basis Discussion: The PCJ is used as the normal process control system. The PCJ allows remote operator
control and monitoring of the LMP processes (e.g., provisions for level, temperature, pressure, and cooling along
with the ability to control and monitor pumps and valves to operate the LMP system). Alarms and warnings are
provided to bring operator attention to and allow rectification of abnormal process situations.

The instruments are part of the LMP. The system logic and control software is part of the LMP, but resides and is
implemented by the PCJ. The software interfaces with software and hardware on other systems to collectively
form an integrated control system for the WTP Project. Software requirements originate from
24590-WTP-QAM-QA-06-001, Quality Assurance Manual (QAM), and the procedure for software life cycle
management (24590-WTP-GPP-SQP-208, Plant Software Life Cycle Management).

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a design review, including
applicable procurement documentation, to
verify system instruments that interconnect
to the PCJ are standard commercially
available.

Verify required specifications (related to PCJ interface)
1 ENG | are included in material requisitions (MR), used to
procure instruments,

Documented in an evaluation and
assessment.

3.14.1.5 Glass Pour Stream Monitoring
Requirement: The LMP system shall be designed with cameras to monitor the glass pour stream. [Section 12.4,
ORD, [ID : RPT-OP-01-001 [ID#1390]] [Section 9.3, BOD, [ID: DB-ENG-01-001 ID#10957]} (H.3.1)

Basis Discussion: The BOD has a general requirement to use cameras for viewing operations in high radiation
areas or caves. The closed circuit television (video) (CCTV) cameras are part of the process and mechanical
handling CCTYV system (PTJ), but are cooled by ISA air carried on LMP designated piping.

[ALARA]
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Verification: Verification is expected to be achieved through the following;

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify it includes cameras for
viewing the pour stream.

1 ENG

3.14.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.14.2.1 Safety Significant Interlocks
3.14.2,1.1  Melter Plenum High Pressure (Reduced Vacuum)

Requirement: Upon detection of high pressure (reduced vacuum) (set point TBD) in the melter plenum, the PPJ
shall: '

1. Terminate melter feed on the affected melter by simultaneously isolating air and water supplies to the
LFP melter feed ADS pumps.

Stop injection of air to the LVP film coolers.

Stop injection of process air to the LVP WESP.

Stop demineralized water flow to the LVP melter film cooler.

Actuate open isolation valves on the LOP standby offgas line.

nbHswn

[Sections 4.4.8.1, 4.4.8.3, Appendix 4A PDSA - LAW Facility, [ID: WTP-PSAR-ESH-01-002-03 ID#11946],
[ID: WTP-PSAR-ESH-01-002-03 ID#11950]} (H.2.1) (H.2.1.1), (H.2.1.2), (H.2.1.3), (H.2.1.4)

Basis Discussion: A high plenum pressure indicates a loss of vacuum in the plenum, which could lead to a loss
of offgas confinement. This confinement is important only when a cold cap exists. Offgas is created while a cold
cap reacts with the melt pool. After the cold cap has dissolved into the melt pool, there is no potential for an
offgas release. The plenum pressure is not an absolute pressure; it is the pressure difference relative to the
annulus,

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method | Verif. By Plan Notes/Comments

Analyze the system to determine the set point for the

A ENG | Pressure differential between the plenum and the annulus

: that will trigger a high pressure reading in the PP)

system.

! ENG | Review the design for incorporation of the interlock. Documented in DVR.
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Perform a test to verify the PPJ does the following upon
detection of high pressure (reduced vacuum) (set point
TBD) in the melter plenum:

o  Terminates melter feed to the affected melter by
simultaneously isolating air and water supplies to The PPJ, LMP, LFP, LVP, and LOP

the LFP melter feed ADS pumps. systems are required to be operational to
Stops air injection to the LVP film coolers perform this test.

Stops process air to the LVP WESP

Stops demineralized water to the LVP film coolers
Opens isolation valves on the LOP standby offgas
line

Su/
cCOM

3.14.2.1.2 Terminate Melter Feed - Melter Lid Cavity Cooling Water High Temperature

Requirement: The PPJ shall interface with the LMP and LFP systems to terminate feed to both melters upon
detection of high cooling water temperature (set point TBD) in the melter lid cavity. The method of feed
termination is achieved by first isolating:

1. First isolating air to the melter feed ADS pumps.
2. Followed by the isolation of water (after line flushes, as necessary) to the melter feed ADS pumps.

[Sections 4.4.27.1, 4.4.27.3, PDSA - LAW Facility, [ID : WTP-PSAR-ESH-01-002-03 1D#12321], [ID: WTP-
PSAR-ESH-01-002-03 ID#12325]] (E.4), (H.2.2), (H.2.2.1)

Basis Discussion: Section 4.4.27.5 of 24590-WTP-PSAR-ESH-01-002-03, Preliminary Documented Safety
Analysis to Support Construction Authorization; LAW Facility states the following:

“Feed is terminated to both melters, so that both melter cold caps are gone in the event that continuing
temperature rises cause plate failure. This will ensure that there is no danger from an upset in one melter (e.g.,
excessive flow area into the melter beyond the capability of the exhausters to maintain depression) affecting the
other melter in a way that could result in a release of offgas (e.g., losing depression due to preferential flow from
the failed melter).

Terminating the air to the melter feed ADS pumps terminates melter feed. However, allowing unlimited water
additions to the melter once the primary melter feed has been stopped can extend cold cap durations, Therefore,
water to the ADS pumps is also isolated. A timed delay in water isolation is allowed for flushing activities, with
related analytical limits and setpoints accounting for this time delay. Based on the results presented in 24590-
LAW-RPT-ENS-10-001, allowing a short delay in water isolation (on the order of 5-10 min) does not change that
the NOx concentrations 2 hr after feed termination will be well below temporary emergency exposure limits
(TEEL)-3 values.”

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

| ENG | Review the design for incorporation of the interlock. Documented in DVR.

Perform a test to verify the capability to terminate

SU/ | ransfer from MFVs to the melters, using the PPJ. when The PPJ, LMP, and LFP systems are

T COM | high temperature (set point TBD) is reached in the :’:‘:{lmred to be operational to perform this
melter lid cooling cavity: st
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3.14.2.2 Implementation of Active Safety Instrumented Functions

Requirement: The active safety instrumented functions for the LMP system shall be designed in accordance
with the safety criterion 4.3-1,4.3-3, 4.3-4, 4.3-6, 4.4-1 and 4.4-2 of 24590-WTP-SRD-ESH-01-001-02, Safery
Requirements Document Volume 11. {Safety Criterion, 4.3-1, 4.3-3, 4.3-4, 4.3-6, 4.4-1 and 4.4-2, SRD, [ID :
SRD-ESH-01-001-02 ID#44], [ID : SRD-ESH-01-001-02 1D#46), [ID : SRD-ESH-01-001-02 ID#47], [ID:
SRD-ESH-01-001-02 ID#50], [ID : SRD-ESH-01-001-02 ID#53], [ID : SRD-ESH-01-001-02 ID#54]] (H.2)

Basis Discussion: The SRD establishes the criterion and applicable standards for the safety design. The design
processes including 24590-WTP-GPG-J-015, Safety Instrumented System Implementation and electrical design
criteria are used to ensure independence and that the design complies with the mandated standards. The
completed designs are documented in Safety Systems Requirements Specification and other design documents,
which are required to be verified to ensure compliance with the standards.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments
Verify the Safety Systems Requirements Specifications
and designs are in accordance with the criterion and
1 ENG | standards in safety criterion 4.3-1, 4.3-3, 4.3-4, 4.3-6, | DVR report
4.4-1 and 4.4-2 of 24590-WTP-SRD-ESH-01-001-02,
Safety Requirements Document Volume II.

3.14.2.3  Active Safety Instrumentation, Programmable Protection System

Requirement: The LMP Instruments with active safety functions are required to interface with the PPJ or be
engineered as local safety instrumented functions. Signal interfaces shall use standard 4 20 mA or digital
contacts. [Section 7.1, BOD, [ID: DB-ENG-01-001 ID#10529]} (H.2)

Basis: Active safety instrumentation is implemented independently to the normal control system (PCJ/ MHJ)
through the PPJ system or in local logic solvers. The PPJ is the main safety system logic solver used on WTP and
includes logic programming to implement the active safety controls. Appendix C provides a list of the LMP
active safety instrumented functions and implementing components for the LMP system.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Verify required interface included in specifications and

! ENG MRs used to procure active safety instruments.

3.14.2.4 Dangerous Waste and Air Permit Required Monitoring and Controls

3.14.2.4.1 Redundant Monitoring for Melter Plenum Pressure

Requirement: The LMP system shall include redundant pressure measurement in the plenum, including
nonsafety differential pressure transducer (PDTs) and differential pressure indicator (PDIs) to monitor the

pressure difference between the plenum and the annulus. [Table 1HL10.H.C. DWP, [ID: WA7890008967 WTP
1D#589]] [Section 15.3.3. BOD, [ID): DB-ENG-01-001 ID#12703]] (A.6). (A.6.1). (1.1.1.b)
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Basis Discussion: Maintaining a negative pressure in the plenum with respect to the annular space is critical for
offgas confinement. The BOD requires the redundant pressure measurement in the plenum. Table 11.10.H.C,
DWP specifies two nonsafety PDIs and two nonsafety PDTs: LMP- PDT-1410, PDI-1410 and LMP-PDT-1411/
PDI-1411 for melter |; and LMP-PDT-2410/PDI-2410 and LMP- PDT-2411/PDI-2411 for melter 2; however,
only one set of instruments is required to be in operation in each melter during the melter feed operation. There
are also SS PDIs/PDTs interlocked with the PPJ system. More discussion on these interlocks is given in

Section 3.14.2.1.1 of this SDD.

Section 3.3.B.2 of 24590-LAW-3PS-AE00-T0001, Engineering Specification for Low Activity Waste Melters,
calls for the plenum pressure to be 5 inWC below the annulus pressure (at a 5 in. vacuum relative to the annulus).
There is no specific requirement for a nonsafety, PCJ, interlock to maintain this pressure difference; however,
there is a PCJ interlock in the current design. The nonsafety plenum pressure interlock works through the PCJ
system to stop melter feed and make corrections in the LVP and LLOP system to restore proper plenum vacuum
before the PPJ system would have to be engaged. This interlock is referred to in [ID : WTP-PSAR-ESH-01-002-
03 ID#11961], which states the PPJ interlock will execute “when the PCJ has failed to take sufficient corrective
actions to keep the melter plenum pressure in a normal operating range.”

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the design includes

redundant plenum pressure indicators, including signals
from either LMP-PDT-1410/PDI-1410 and LMP-PDT-
1411 / PDI-1411 for melter 1; and LMP-PDT-2410/ .
PDI-2410 and LMP-PDT-2411/ PDI-2411 for melter 2 | Pocument ina DVR.
as specified by Table I11.10.H.C, DWP.

No specific pressure set points are required

| ENG for this verification.

3.14.2.4.2  Plenum Temperature

Requirement: The LMP design shall include instrumentation for monitoring of the plenum temperature. [Table
HL10.H.C, DWP, [ID : WA7890008967 WTP ID#589]], (A.5), (H.1.1.c)

Basis Discussion: The verification table below provides instruments specified by the DWP. Melter feed and
cold cap chemistry directly affect the plenum temperature. Monitoring of the plenum temperature will be used in
determining the feed rate as the plenum temperature is an indication of the state of the cold cap.

The current design links these temperature elements with a nonsafety interlock through the PCJ system to shut
down melter feed from the LFP system due to low plenum temperature. but there is no direct requirement for this
interlock.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Document ina DVR
CTNs specified by Table I11.10.H.C, DWP
Melter |

. . . LMP-TE-1267C, 1272C, 1280C
Review the design to verify the design includes LMP-TT-1267B

| ENG | instrumentation specified by the DWP to monitor plenum
temperatures. LMP-TI-1267C, 1272C, 1280C
Melter 2

LMP-TE-2267C, 2272C, 2280C
LMP-TT-2267B
LMP-TI-2267C, 2272C, 2280C

3.1424.3 Melter Lid Cooling Cavity Temperature

Requirement: The LMP design shall include instrumentation for monitoring the melter lid cooling cavity
temperature. [Table I11.10.H.C, DWP, [ID : WA7890008967 WTP ID#589 ]] (E.4), (H.1.1.d)

Basis Discussion: A high temperature in the melter lid cooling cavity could lead to a deformation of the gas
barrier lid plate that could in turn compromise the offgas containment system. The DWP specifies nonsafety
temperature elements, temperature transmitters, and temperature indicators as listed in the verification table
below. A safety high temperature interlock for the melter lid cooling cavity temperature is described in Table 2-1
and Section 3.14.2.1.2 in this SDD.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Document in a DVR.
CTNs s specified by Table [11.10.H.C, DWP
Melter |
Verify the design includes the temperature LMP-TE-1640, LMP-TT-1293, LMP-TI-
instrumentation specified by the DWP, 1640
Melter 2
LMP-TE-2640, LMP-TT-2293, LMP-TI-
2640

1 ENG

3.14.2.4.4  Melt Pool Level and Density Monitoring

Requirement: The design shall include instrumentation for monitoring of the melt pool level and density.
[Table II1.10.H.C, DWP, [ID : WA7890008967 WTP ID#589]] (A4),(B.1), (H.l.1.e)

Basis Discussion: Operators read level indicators to monitor the melt pool level to determine when to transfer
glass to the discharge chamber. Abnormal drops in the melt pool level could indicate a leak of bulk glass.

Melt pool density is derived in the PCJ by dividing the difference in back pressures at two known heights by the
known height difference. Melt pool level is derived by dividing the back pressure at the location by the melt pool
density. Algorithms for measuring density and level from the back pressure on level and density probes are
described on drawings 24590-LAW-M6-LMP-00002002. 24590-.LAW-J3-LMP-01013. 24590-LAW-M6-LMP-
00032002, and 24590-LAW-J3-LMP-01015.
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Instruments specified by the DWP for melt pool monitoring are listed in the following verification table.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Document in a DVR.
CTNs specified by Table 111.10.H.C, DWP
Melter |
LMP-DT-1404
LMP-DI-1404
Review the design 10 verify the design includes the level | LMP-LT-1405
and density instrumentation specified by the DWP. LMP-LI-1405
Melter 2
LMP-DT-2404
LMP-DI-2404
LMP-LT-2405
LMP-LI-2405

1 ENG

3.14.2.4.5 Refractory Temperature Monitoring and Recording

Requirement: The LMP design shall include instrumentation to monitor and record the temperature of the melt
pool refractory so that refractory thermocouple temperature data can be maintained for inspection. [Section
I11.10.K.1.f.vi, DWP, [WA7890008967 WTP ID#2472]] (H.1.1.f)

Basis Discussion: An increase in the refractory temperature could be an indication of bulk glass leaking from the
refractory.

The DWP requires that a record of refractory thermocouple data be maintained for inspection by the Washington
State Department of Ecology.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Review the design to verify the design includes
1 ENG | instrumentation to maintain refractory thermocouple

temperature data for inspection.

3.14.24.6 Cooling Water Flow and Temperature Monitoring and Recording

Requirement: The LMP design shall include instrumentation to monitor and record the cooling water tlow and
temperature in the cooling panels surrounding the melt pool. [Sections 111101 1.e.v, I11.10.L1.f.v, IIL10.L1.fvi,
DWP, [WA7890008967 WTP IDH#2174], [WA7890008967 WTP ID#2175], [WA7890008967 WTP ID#2176]]

(E.1), (H.1.1.g)

Basis Discussion: A loss of cooling water could result in loss of bulk glass containment. Instruments specified
by the DWP are listed in the following verification table.

The DWP requires that a record of cooling water temperature and flow data be maintained for inspection by the
Washington State Department of Ecology.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

CTNs referenced in section [11.10.1.1.f.v
of the DWP
Melter |

LMP-FT/TI&FI1-1206, FT/TI1&FI1-1209,
FT/TI&FI-1215, FT/TI&F1-1218,
FT/TI&F1-1221, FT/TI&FI-1224,
FT/TI&FI-1227, FT/TI&FI-1233,
Review the design to verify that the cooling water flow | FT/TI&F1-1236, FT/TI&FI-1536,

rate and temperature can be monitored and recorded. FT/TI&FI1-1539

Melter 2:

LMP-FT/TI&F1-2206, FT/TI&F1-2209,
FT/TI&FI1-2215, FT/TI&F1-2218,
FT/TI&F1-2221, FT/TI&F1-2224,
FT/TI&F1-2227, FT/TI&FI-2233,
FT/TI&F1-2236, FT/TI&F1-2536.
FT/TI&F1-2539

1 ENG

3.14.24.7 Feed Encasement Assembly Leak Detection

Requirement: The LMP design shall include cable type conductivity element to detect leaks of slurry feed in the
melter feed nozzle encasement assemblies. [Table 111.10.H.C, DWP, [ID: WA7890008967 WTP ID#589]]
(H.1.1.h)

Basis Discussion: The melter feed nozzle encasement assemblies are part of the LMP.

Verification: Verification is expected to be achieved through the following:

Verif. Verif,
Method By Plan Notes/Comments
Document in a DVR.
CTNs specified by Table 111.10.H.C, DWP

Melter |
Review the design to verify the design includes cable LMP-LE-1632

1 ENG | type conductivity elements to detect leaks in the feed
nozzle encasement assemblies. :‘44M|P~L;H- 1632, LMP-LDB-00001
clter

LMP-LE-2632
LMP-LAH-2632, LMP-LDB-00002

3.14.2.48  Air Lift Risers

Requirement: The LLMP design shall include controls for the air lift lance associated with each discharge
chamber. [Table lIL.10.H.C, DWP, [ID: WA7890008967 WTP 1D#589]] (A.7). (B.1), (H.1.1.i)

Basis Discussion: The air lift lances assists in raising batches of molten glass from the melt pool into the
discharge chambers. Valves and controls specified by the DWP are listed in the verification table below. The air
lift lances are purged with argon from the miscellaneous gases system (MXG).

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 58 Ref: 24590-WTP-3DP-G04B-00093




24590-LAW-32D-LMP-00001, Rev 0

Low-Activity Waste Melter Process System Design Description

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review the design to verify it contai he .
! ENG | air lift lance spegiﬁed in th); DW‘I"t.awls coniols fort Document in a DVR.
CTNs specified by Table 111.10.H.C, DWP
Melter |
LMP-YV-1047
LMP-YC-1047
Demonstrate control of the movement of glass from the LMP-YV-1125
D COM | et pool to the discharge chamber. s LMP-YC-1125
Melter 2
LMP-YV-2047
LMP-YC-2047
LMP-YV-2125
LMP-YC-2125
3.14.2.4.9 Container Fill Level Detection

Requirement: The LMP design shall include an infrared (IR) camera to monitor the container’s level. [Table
1IL.L10.H.C, DWP, [ID: WA7890008967 WTP ID#589]] [ILAW Product Compliance Plan, Section 4.1.5.1,[ID :
WTP-PL-RT-03-001 1D#10340]] (H.1.1,j), (H.3.2)

Basis Discussion: Operators need to determine the level of the glass in the container so the container is not
overfilled. The level element for this task required by the DWP is an IR camera with a level indicator that will
send a numeric signal to the control room indicating the container level. The current design also provides for
transmitting the IR image of the molten glass in the container as a way for operators to view the container level.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review the design to verify it contains instrumentation
| ENG | for glass pour operators to monitor the container fill Document in a DVR.

level.
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Verif. Verif.
Method By Plan ' Notes/Comments
CTNs specified by Table [11.10.H.C, DWP
Melter |
LMP-LE-1466
LMP-LT-1466
LMP-LI1-1466B
LLMP-LE-1511
LMP-LT-1511
LMP-LI-1511B
Melter 2
LMP-LE-2511
LMP-LT-2511
LMP-LI-2511B
LMP-LE-2466
LMP-LT-2466
LMP-LI1-2466B

Su/ Demonstrate the container level can be determined from
COM | the facility control room.

3.14.3 System Interface Requirements
3.14.3.1 Container Cooling for Infrared Image Improvement
Requirement: The portion of the ILAW container that is inspected by the IR camera shall be air cooled with air

from the PSA, carried through LMP designated piping. (C.2)

Basis Discussion: As glass is poured into the container, the outside of the container will also heat up, thus
creating its own IR signature. Cooling the outside of the containers provides a sharper IR image of the glass
inside the container. This same cooling air will also be used to cool the outside of the IR camera to improve its
reliability and lifespan.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
See 24590-101-TSA-W000-0009-101-
ENG 00007, Rev. A, Report - RPP Pilot Melter

Verify air cooling is provided to the outside of the ILAW Prototypic LAW Container and HLW
SU/ | containers. Determine necessary temperatures and flow | ¢ oo corocc Fill Test Results. . Start

AT | COM |rates fr.om pilot tests and tests cjiurlng f:on.amnsrsnomng.lo with page 14, objective 2 ~*IR Camera™
delemutue the best flow rate and positioning for the air with reference to document sections 4.2.2
cooling nozzle. and 4.2.4

3.14.3.2 CCTV Camera Location

Requirement: The LLMP design shall include a camera for monitoring the glass pour stream and interface with
the PTJ system. Closed circuit television video (CCTV) cameras shall be located to give optimum viewing angles
and distance 10 suit the process. [Section 9.3, BOD. [ID : DB-ENG-01-001 ID#10957]] [Section 12.4, ORD. [ID
© WTP-RPT-OP-01-001 1D#1390]]

Basis Discussion: Nonc.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
I ENG Review the design to verify the CCTV cameras are Documented in an evaluation and
located to give optimal viewing angles. assessment.
D SU/CO | Demonstrate the placement of the pour spout cameras
M can effectively be used to monitor glass pouring.

3.14.3.3 CCTV Camera Cooling

Requirement: The LMP system design shall provide a means of cooling the exterior of the CCTV cameras
operated by the PTJ system used for viewing the pour stream from the discharge chamber to the ILAW container.
[Section 15.1, BOD, {ID : DB-ENG-01-001 1D#12682]] (C.1)

Basis Discussion: The high temperature area around the melter pour spout will challenge the operation of the
CCTV cameras. Cooling the cameras will improve the cameras’ lifespans. A vender report (24590-CM-POA-
EEC0-00001-09-00001, Analysis - Airflow Analysis for LAW Pour Head Viewing and Container Viewing
Camera) recommends an airflow rate of 6.1 scfm of cooling air at an original temperature of 15 °C (59 °F). The
design calls for the cameras to be cooled with ISA air carried on LMP designated piping.

Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
I ENG Verify the design provides cooling air to the CCTV
cameras.

3.14.4 Other Technical, Specialty, Operations and Maintenance Requirements
3.144.1 Transmitters Located on Racks

Requirement: The LMP system transmitters shall be located on racks in a C3 or less contaminated classified
room to the extent practical. [Sections 9.1, 11.16, ORD, [ID : RPT-OP-01-001 ID#1186], [ID: RPT-OP-01-001
ID#1373]] [Section 9.5.6, BOD, [ID : DB-ENG-01-001 ID#11104], [ID : DB-ENG-01-001 ID#11106], [ID :
DB-ENG-01-001 ID#11107]] [Section 15.3.5, BOD, [ID : DB-ENG-01-001 ID#12712]]

Basis Discussion: Locating transmitters on racks in C2/R2 areas as much as possible reduces exposure and use
of personal protective equipment (PPE).

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif, Verif.
Method By Plan Notes/Comments

Review design to verify LMP transmitters are located on
ENG . .
racks in C3 areas or less contaminated rooms.

3.14.4.2 Instruments Located Qutside of C3 Contamination Areas

Requirement: The LLMP system instruments, other than transducer panels housing liquid level systems and
associaied remote input/output (1/0). and pressure transducers that require maintenance shall be located outside
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the C3 contamination arcas. [Sections 9.1, 11.6, ORD, [ID : RPT-OP-01-001 ID#1186}, [ID : RPT-OP-01-001
ID#1373]). [ID : RPT-OP-01-001 ID#1373]] [Section 15.3.5, BOD, [ID : DB-ENG-01-001 ID#12712]]

Basis Discussion: This location will minimize worker exposure during maintenance and protect instruments
from adverse conditions.

[ALARA])
Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Verify the design calls for maintainable instruments to be
1 ENG |located outside of a C3V area and give justification for

those instruments that must be located in a C3V area.

3.14.4.3 Flow Interruption
Requirement: The LMP flow meters shall be provided with bypass piping whenever flow interruption is not
acceptable. [Sections 11.6, ORD, [ID : WTP-RPT-OP-01-001 1D#1373]]

Basis Discussion: This requirement enables the flow element to be isolated and repeated/replaced online with the
system in service and continuing to provide cooling water to its users requiring uninterrupted flow.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Analysis of LAW LMP to determine which lines require

. Document in an evaluation/assessment
uninterrupted flow.

A ENG

Review design to ensure flow meters are provided with

- . - . Document in an evaluation/assessment
bypass piping for those line requiring uninterrupted flow.

1 ENG

3.15  Other Structures, System, and Components Requirements

3.15.1 Mission and Functional / Performance Requirements (Including States/Modes)
None.

3.15.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3.15.2.1 Penetrations through Fire Barriers

Requirements: Penetrations for the LMP system busses. piping, cables, and wires through fire barriers shall
meet the requirements of DOE-STD-1066, Fire Protection Design Criteria and the International Building Code.
[Section 4.4.17.4, PDSA-LAW, [ID : WTP-PSAR-ESH-01-002-03 ID#12119]. [ID: WTP-PSAR-ESH-01-002-
03 ID#12120], [ID : WTP-PSAR-ESH-01-002-03 ID#12121]]

Basis Discussion: ASTM E 119 is the code called out in 24590-1. AW-FHA-RAFP-FP-0001, Fire Hazards
Analysis (FHA) for the Low-Activity Waste Facility (LAW) for standard test methods for fire tests of building and
construction materials.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Verify all components that penetrate a fire barrier
are tested to not less than the required fire
resistance rating of the barrier based on the fire

1 ENG |exposure and acceptance criteria specified in ASTM
E 119. Use of alternative methods for determining
fire resistance shall be approved by the building
official.

Document in a DVR or Document in an
evaluation/assessment.

Assessment to be submitted to the
building official for approval.

3.15.2.2 Restriction of Cooling Water Supply for Melter Feed Nozzle Cooling

Requirement: The LMP system cooling water supply and return lines to the cooling jackets of the melter feed
nozzles shall each contain a flow-limiting valve. These valves shall be manually adjustable, set to support normal
operations as well as providing an upper limit to the flow in the event of a feed nozzle cooling jacket failure.
[Sections 4.4.13, 4.4.13.2, Appendix 4A, PDSA-LAW, [ID: WTP-PSAR-ESH-01-002-03 ID#12040], [ID :
WTP-PSAR-ESH-01-002-03 [D#12044]] (E.2)

Basis Discussion: The function of this valve is to limit the maximum allowable flow of water to the feed nozzle
cooling jackets. Limiting the flow to the cooling jackets limits the amount of water that would go into the plenum
in the event of a cooling jacket breach. Cooling water is kept out of the plenum to prevent a build up of steam
that could pressurize the melter. These valves are manually adjustable, set to support normal operations as well as
providing an upper limit to the flow in the event of a feed nozzle cooling jacket failure.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
. i . . Document in DVR.
I ENG Review the design to verify the design has the correct
valves.
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3.15.3 System Interface Requirements
3.15.3.1  Bubblers

Requirement: The LMP system melter design shall include bubblers to inject compressed gas continuously into
the molten melt pool to provide agitation to aid the mixing of the melting cold cap with the rest of the melt pool.
[Section 15.3.3, BOD, [ID : DB-ENG-01-001 ID#12701]] (A.3)

Basis Discussion: The gas flow through the bubblers provide agitation in the melt pool and help to mix the
melting cold cap in with the rest of the melt pool. The design currently calls for the ISA air to provide the gas
flow for the bubblers.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Analyze the integration of the gas flow with the molten
glass to verify bubblers will provide sufficient agitation

A ENG to allow glass production to meet the requirement of
Section 3.4.1.1 of this SDD.
I ENG Review the design to verify the design contains required

components for the bubblers.

3.153.2 Preventing Cross Contamination — Plant Cooling Water

Requirement: The LMP system shall receive cooling water from the PCW via a primary/secondary closed
recirculation system. [Sections 7.1, 14.7, ORD, {ID : RPT-OP-01-001 ID#1101}, [WTP-RPT-OP-01-001
ID#1503]] (D.1)

Basis Discussion: Section 7.1, ORD calls for mitigation of and preventing cross contamination of process piping.
The cooling water on the LMP side of the heat exchangers is considered possibly contaminated. Heat exchangers
will separate the main PCW from cooling water used in the LMP.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Verify the LMP design utilizes heat exchangers between
1 ENG |the PCW and LMP cooling water to preclude cross

contamination.

3.15.3.3 Preventing Cross Contamination - Air Cooling

Requirement: ISA and PSA used for cooling SSCs shall discharge into the ventilation system of the room that
houses the SSC being cooled or into another ventilation system with a higher order of contamination control.
[Section 7.1, ORD, {ID : RPT-OP-01-001 ID#1101]] (C.1, C.2)

Basis Discussion: The instrument service air (ISA) and MXG used for instrumentation and bubbler in the melter
plenum mixes with other gases in the plenum and discharge through the LOP system.

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Verify the design allows instrument air and plant air used
A ENG | for cooling to be exhausted into an appropriate
ventilation area.

3.15.3.4 Grounding Metal Sections of the Melter

Requirement: Metal sections of the melter shell and discharge chamber lids, base, structure, and melter
enclosure shall be electrically interconnected and connected to the facility grounding system, GRE, at four
separate locations in accordance with Article 250 of NFPA 70-1999. [Section 15.3.7, 8.8.1.3, BOD, [ID: DB-
ENG-01-001 1D#12724), [ID : DB-ENG-01-001 ID#10878]]

Basis Discussion: These sections that are grounded are electrically isolated from the melter electrodes and
melt pool, and the discharge and startup heaters.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify it includes grounding and
electrical interconnections for the melter shell and

! ENG discharge chamber lids, base, structure, and melter
enclosure.
Verify the metal parts of the melter have been
Al ENG/ | electrically interconnected, and the four corners of the To be inspected during system walk down

CON | melter base have been connected to the GRE in by engineering/construction.
accordance with Article 250 of NFPA 70-1999.

3.15.3.5 Power Supplies for Electrodes Not Grounded

Requirement: The power supplies for the melter electrodes shall be ungrounded. [Section 8.8.1.2, BOD, [ID :
DB-ENG-01-001 ID#10871]]

Basis Discussion: By extension of this requirement, the melt pool and all metal in contact with the melt pool
must be electrically insulated from ground.

Power is supplied to the melter electrodes at about 300 V and 5000 amps. Current travels through the glass,
causing it to heat up. This circuit is isolated from ground to eliminate any stray current paths. The circuit is
said to be “floating above ground.” All of the penetrations from the melt pool to or through the melter shell are
insulated to maintain this isolation. A sheet of mica between the refractory and the melter shell isolates the
grounded melter shell from the ungrounded refractory. The electrodes, bubblers assemblies, level detectors,
and air lifts are all designed and constructed with isolation.

Other requirements for the melter electrode power supplies are listed in Section 3.13.

Verification: Verification is expected to be achieved through the following:

Verif. Veril.

Method By Plan Notes/Comments
Review the design to verify the design provides for the
| ENG | power supplies, busses between the melter and the power

supply, melt pool. bubbler and thermowell assemblies,
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Verif. Verif.
Method By Plan Notes/Comments
level detectors, trough, dam, air lift lance, and electrode
extensions to be isolated from ground.

Review the design to verify that the design will not allow
molten glass to form a path to ground when the glass

! ENG moves through the riser, over the dam, and down the
trough.
SU/ Review construction records to verify refractory, dam,
1 COM trough and air lift lance are isolated from ground are

electrically isolated from the melter shell.

Verify the melter electrode power supplies, as well as

SU/ | busses between the melter electrode power supplies and
COM | melters, remain ungrounded when the system is
energized.

ENG Verify air lifts, level and density instruments, bubbler
1 N and thermowell assemblies and electrode extensions are
co isolated from ground.

Engineering/construction will inspect test
during system walk down

3.15.3.6 Grounding Discharge and Startup Heaters

Requirement: The LAW melter discharge and startup heaters shall be grounded to the facility-grounding grid,
system, GRE, in accordance with Article 250 of NFPA 70-1999 and electrically isolated from the melter structure.
[Sections 8.8.1.3, 15.3.7, BOD, [ID : DB-ENG-01-001 ID#10878], [ID : DB-ENG-01-001 [ID#12721]]

Basis Discussion: The discharge and startup heaters do not touch the melt pool so they do not make contact with
the “floating” circuit described above in Section 3.15.3.5 of this SDD. These heaters are grounded through their
respective power supplies. The startup heaters for both melters work off of the same power supply, LVE-PSUP-
20101. See Section 3.12 for more information on the discharge and startup heaters.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify it includes provisions for
connections of power supplies for the discharge and
startup heaters to the GRE in accordance with Article
250 of NFPA 70-1999.

Verify the power supplies for the discharge and startup | Engineering/construction will inspect test
ENG/ . . :
| heaters are connected to the GRE in accordance with during system walk down.

CON | Article 250 of NFPA 70-1999.

1 ENG

3.15.3.7 Electrical Isolation of Discharge and Startup Heaters

Requirement: The LAW melter discharge and startup heaters shall be electrically isolated from the melter
structure. [Section 15.3.7, BOD, [ID : DB-ENG-01-001 ID#12721]]

Basis Discussion: The discharge and startup heaters need to be electrically isolated from the melter structure so
the 480 V LVE does not short out to the ground.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify that the discharge and startup

! ENG heaters are electrically isolated from the melter structure.

3.15.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.15.4.1 Modularization of Bubblers and Level Detectors - Consumable Component Changeout
Requirements

Requirement: LMP system consumable components (i.¢., those having a design life of less than 5 years: see
Table 3-1) shall be modularized and otherwise designed for replacement and disposal to minimize onsite
fabrication and replacement time. [Section 7.4, ORD, [ID: RPT-OP-01-001 ID#1132}, [ID: RPT-OP-01-001
ID#1132]] [Sections 11.4.4, 15.3.1, 15.3.5, 15.3.3, BOD, [ID : DB-ENG-01-001 [ID#11439], [ID: DB-ENG-01-
001 ID#12694], [ID : DB-ENG-01-001 ID#12713], [ID : DB-ENG-01-001 [ID#12701]]

Basis Discussion: As shown in Table 3-1, level detectors, bubblers, and thermocouples on the bubbler
assemblies have an expected design life of only | year or less. This is because this equipment directly contacts
the molten glass. Each time one of these instruments has to be changed out, the melter must be idled. By
combining the instruments into an assembly, idle time of the melter is reduced.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Verify the air lifts, level detectors, bubblers, and Involve Operations with this inspection.
I ENG thermocouples , that form the bubbler assembly, are

designed to be replaced and disposed of to minimize
melter idle time.

Demonstrate bubbler assembly and level detectors This is also a demonstration requirement

D com change out. for Section 3.9.4.1.

3.154.2 Components Lifted with a Hook or Crane - Consumable Component Changeout
Requirements

Requirement: LMP SSCs that exceed 50 Ib in weight; operate at temperatures exceeding 140 °F (60 °C); or
have sharp edges shall be designed with lifting bails. In addition, all removable components shall have lifting
bails or allowances for remote handling. [Section 15.3.5, BOD, [ID : DB-ENG-01-001 I1D#12715], [ID: DB-
ENG-01-001 ID#12716]]

Basis Discussion: Consumable components will be moved with the assistance of a crane from the LSH system.
Other equipment under this requirement are the shield lid covers that will be lifted to replace consumable
components.
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Verification: Verification is expected to be achieved through the following:

Verif. Veril.
Method By Plan Notes/Comments

Verify startup heaters, air lifts, level and density
instruments, bubbler and thermowell assemblies are

1 ENG | designed with a lifting bail or a bail lift connecter that
interfaces with the consumable change out box (CCB)
that can carry the weight of the SSCs.

Document in an evaluation and assessment
report.

Verify startup heaters and shield lid covers include

! ENG lifting bails and allowances for remote handling.

3.15.4.3 Cable Connections Through the Melter Enclosure

Requirement: Junction boxes shall be used to connect jumpers from instrumentation and discharge heaters
within the melter enclosure to the cabling external to the melter enclosure. [Section 15.3.7, BOD, [ID : DB-
ENG-01-001 ID#12723]]

Basis Discussion: Junction boxes allow for the connection and disconnection of instrumentation without the need
for workers to enter the C5V annulus.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Verify the design includes junction boxes for all

! ENG instrument connections through the melter enclosure.

3.15.44 Cable Impact Requirements
Requirement: Cables routed inside of the melter enclosure shall be resistant to impact. [Section 15.3.7, BOD,
[ID: DB-ENG-01-001 ID#12723]]

Basis Discussion: The bubbler assemblies, which include plenum and melt pool thermocouples, include cabling
for instrumentation. This cabling needs to be resistant to possible impacts with the sidcs of the shield lid’s guide
tubes.

Other cables, such as those for other instrumentation and feed lines, need to be evaluated for possible impacts
trom the consumable change out processes.

Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Analyze the design to determine the impact loads on

A ENG cables inside the melter enclosure.
. | Review the design to verify cables are resistant to impact
I ENG ) ’
loads.
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3.15.4.5 Nonoxidizing Gas Purge

Requirement: The design shall provide a connection to a nonoxidizing gas to purge level and density probes and
the air lift tubes. (B.1)

Basis Discussion: Argon is used to avoid the oxidizing potential of air injected into the molten glass through the
level and density probes and the air lift tubes. The argon purge limits corrosion of the tubes and for the discharge
riser, limits potential oxidation of the confined, lower-temperature glass. Oxidized glass, when heated, can
undergo foaming. This functional requirement is based on experience with other melters. Report 24590-WTP-
TQ-G-01-024, Rev 000, Pours Caused by Glass Foaming, sheds some light on the mechanics of potential glass
foaming in the melter.

Verification: Verification is expected to be achieved through the following:

Verif. | Veril.
Method By Plan Notes/Comments

Review design to verify there is an argon gas connection
to the level and density probes and air lift tubes.

1 ENG

3.15.4.6 Temporary Lid Mounted Heaters for Startup

Requirement: The LMP system design shall include temporary lid mounted heaters to create the initial molten
glass at melter startup. [Section 15.3.7, BOD, {ID : DB-ENG-01-001 ID#12720]]

Basis Discussion: Temporary heaters are used for the melter startup. These are mounted within the shield lid
and removed after startup.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Verify the design includes temporary heaters for melter

! ENG startup.

3.15.4.7 Piping ASME B31.3 Standard

Requirement: The LMP system piping design, fabrication, inspection, and testing of the piping shall be in
accordance with ASME B31.3, Process Piping, 1996 edition, as tailored in Appendix C, Section C.26, of the
Safety Requirements Document. [Sections 11.7.6, 11.7.1, BOD, [ID : DB-ENG-01-001 ID#13128], [ID: DB-
ENG-01-001 1D#13129], [ID : DB-ENG-01-001 ID#13130], [ID : DB-ENG-01-001 ID#11516}] [Appendix C,
Section C.26, SRD, [ID : SRD-ESH-01-001-02 1D#666]]

Basis Discussion: Although the LMP has non-safety portions of piping, ASME B31.3, Process Piping, 1996
edition, as tailored in Appendix C, Section C.26, of the Safety Requirements Document is used in all B31.3 pipe
for design consistency.

The pipe, flanges, and valves are in accordance with the long stock code descriptions listed in applicable pipe
class specifications used for the LMP. 24590-WTP-3PS-P000-T0001, Engineering Specification for Piping
Muterial Classes General Description and Summary provides a summary listing of all the pipe class
specifications used on WTP. Each pipe class sheet lists the design code used for the specific pipe class
specification. The pipe, fittings, flanges, and valves used are in accordance with the design code listed on the
specific pipe class specification. There are specific numbered in-line components provided by other engineering
disciplines that are in accordance with the design code requirements listed in the applicable engineering
specification for the specitic component.
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Verification: Verification is expected to be achicved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Perform an analysis of the piping design in accordance
A ENG | with ASME B31.3 (ed. 1996), as tailored in Appendix C,
Section C.26 of the SRD.
. . . Document in an evaluation/assessment that
I ENG Review of the design to verify conformance to the may be performed using a sampling basis

analysis results. or documented in DVR or RVM.

3.154.8 Piping Drainage and Slope

Requirement: LMP system piping shall be fully drainable and flushable with high point vents and low point
drains and without traps or seals unless traps or seals will allow operator action for drainage. [Sections 7.1, 14.3,
20.0, ORD, [ID : RPT-OP-01-001 ID#1103], [ID: RPT-OP-01-001 ID#1477], [ID: RPT-OP-01-001
ID#1478], [ID : RPT-OP-01-001 ID#1725]]

Basis Discussion: Drainage and flushing capabilitics are important for maintenance and decontamination
activities.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. | Veril.
Method By Plan Notes/Comments

Review the LMP fluid piping design (i.e., P&IDs) to
confirm piping is designed to drain and flush.

I ENG

Document inspection of installed lines to confirm

g CON draining and slope requirement.

3.15.4.9 Prevention of Cross Contamination in Utility Piping

Requirement: The LMP system design shall include means to prevent or mitigate cross-contamination,
including cases for unplanned siphoning or backflow. [Section 9.1, 7.1, ORD, [ID : RPT-OP-01-001 ID#1173],
[ID: RPT-OP-01-001 ID#1102]]

Basis Discussion: None.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Verify the utility connections will not allow cross
1 ENG L
contamination.

3.15.4.10 Piping Utility Connections

Requirement: The LMP system design shall include engineered devices such as air gaps or adequate backflow
preventers to utility connections. [Section 7.1, ORD. [1D : RPT-OP-01-001 1D#1100]]

Basis Discussion: None.
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[ALARA]
Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By Plan Notes/Comments
I ENG Verify the utility connections will not allow cross Document in an evaluation and assessment
contamination. report.

3.15.4.11 Piping Components Prone to Failure

Requirement: The [.MP system design shall include provisions so that pump seals or other design features, upon
failure, shall not provide a pathway for liquids or gases to personnel or to the environment. [Section 14.1, ORD,
[ID: WTP-RPT-OP-01-001 ID#1468]]

Basis Discussion: None.
[ALARA]
Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review the design to verify components prone to failure
are located so they do not create a pathway for liquids or
gases that could lead to exposure to personnel or the
environment when the components fail

1 ENG

3.15.4.12 Pressure Relief Valves

Requirement: LMP system pressure relief valves shall be configured using a full port three-way valve, dual
PSVs, and drain valves on each leg (unless a redundant train is provided). [Section 14.4, ORD, [WTP-RPT-OP-
01-001 ID#1490]]

Basis Discussion: This configuration will preclude a service outage when servicing any relief valve.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify pressure relief valves
are configured using a full port three-way valve,
dual PSVs, and drain valves on each leg (unless a
redundant train is provided).

1 ENG

3.15.4.13 Labeling

Requirement: All LMP system valves shall be shown on design drawings and uniquely labeled in accordance
with 24590-WTP-3DP-G03B-00044, Standard Component Numbering. All electrical equipment, containment
systems, and cabling shall be provided and labeled with unique identification numbers. [Sections 14.4, 16.1,
ORD. [ID: RPT-OP-01-001 1D#1491], [WTP-RPT-OP-01-001 ID #1609}|

Basis Discussion: None.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review the design to verify the valves, electrical
1 ENG |equipment, containment systems, and cabling are
labeled correctly.

3.15.4.14 Periodic Inspections

Requirement: The LMP system shall permit appropriate periodic inspections and functional testing of:
» Electrical equipment such as wiring, insulation, connections, and switchboards, to assess the continuity of
the systems and the condition of their components that reside outside of the melter shell.
o The operability and functional performance of system components, such as onsite power sources, relays,
switches, and buses
* The operability of the systems as a whole under conditions as close to design as practical, including
operation of protective systems, and the transfer of power between normal and backup systems
Structural and leak-tight integrity of its piping components outside of the melter shell.
* Long term corrosion and/or organic fouling that could degrade system performance outside of the melter
shell including impacts of organic fouling on heat exchanger performance.
The potential for radioactive leakage into and out of the system and to the environment is minimized.
The operability and the performance of the active components outside of the melter shell.
The operability of the system as a whole including operation of applicable portions of the protection
system and the transfer between normal and emergency power sources.
[Sections 14.3, 14.7, 16.1, ORD, [ID : RPT-OP-01-001 ID#1542], [ID: RPT-OP-01-001 ID#1500],[ID: RPT-
OP-01-001 ID#1598], [WTP-RPT-OP-01-001 ID#1600]]

Basis Discussion: Components inside the melter shell will not be accessible for inspection. The estimated design
life of these items has been based on the fact that these components will have to operate without inspection.

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.

Method By Plan Notes/Comments
Review design documents of piping and electrical
1 ENG | components outside of the melter shell are Operations should be consulted.

accessible for inspection and testing.

3.15.4.15 Reducing Maintenance

Requirement: The 1.MP system shall be designed with permanently lubricated, sealed for life components to
reduce maintenance requircments. [Section 9.1, ORD, [ID : RPT-OP-01-001 1D#1172]] [Section 15.3.5. BOD.
[ID: DB-ENG-01-001 ID#12712]]

Basis Discussion: None.
[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Analyze SSCs requiring lubrication and /or seals and
A ENG | determine if permanently lubricated, sealed for life

components can be used in those applications.

Review the design to verify permanently lubricated,
1 ENG | sealed for life components are designated where their use
is applicable.

3.15.4.16 Worker Safety

Requirement: The LMP system nonstructural SSCs shall conform to industrial safety requirements in
accordance with 29 CFR 1910, Occupational Safety and Health Standards. [Section 9.1, ORD, [ID : RPT-OP-
01-001 ID#1178], [ID: RPT-OP-01-001 ID#1174], [ID: RPT-OP-01-001 1D#1186]] [Section 15.3.5, BOD,
[ID: DB-ENG-01-001 ID#12712]]

Basis Discussion: The LMP is designed to allow access to equipment where hands-on maintenance does not
compromise worker safety, room for ladders and lifts to access equipment and instruments 5 ft above floor level,
and adequate clearances around equipment to accommodate maintenance and operation personnel and their
portable equipment and personal protective equipment shall be included in the LMP system design. Equipment
and instruments requiring personnel access for periodic calibration or maintenance is located in areas where
personnel exposure is as low as reasonably achievable. Radiation exposure to personnel in the melter gallery is
covered in Section 3.5 of this SDD.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
I ENG Review the LMP design to verify it allows for safc and | Coordinate with operations to document in
cffective maintenance. an evaluation and assessment report.

Document in an evaluation and
assessment. Radiological Engineering to
participate in and/or review the evaluation
and assessment.

Review the design to verify SSCs requiring personnel
1 ENG |access for periodic calibration or maintenance shall be
located in areas where personnel exposures are ALARA.

3.15.4.17 Test Points

Requirement: The design shall include isolation and test points, including drain and bleed valves on piping, to
allow for removal, replacement. and testing of plant items required during normal operations. [Section 9.1, ORD.
[ID: RPT-OP-01-001 ID#1173]] [Sections 11.5.1, 15.3.5, BOD, [ID : DB-ENG-01-001 ID#11459], (ID : DB-
ENG-01-001 1D#12712]]

Basis Discussion: None.
[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Pian Notes/Comments

Review design documents to verify accessible test

! ENG points, including drain/bleed valves, exist where needed.

3.15.4.18 Lockout/Tagout

Requirement: The design shall provide provisions for lockout/tagout operations as discussed in Section 19.14 of
the ORD. [Section 19.14, ORD, [ID : RPT-OP-01-001 ID#1714], [WTP-RPT-OP-01-001 ID#1599]}
Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review design documents to verify operators have a
1 ENG | means to lockout/tagout energized systems for SU and COM should be consulted.
maintenance.

3.15.4.19 Decontamination

Requirement: The LMP system equipment subject to decontamination, including cooling water piping systems,
shall withstand this process without any reduction of functionality through degradation of the electrical,
mechanical, or any other components involved. [Sections 9.1, 14.7, ORD, [ID: WTP-RPT-OP-01-001
ID#1171], [ID: WTP-RPT-OP-01-001 ID#1505]]

Basis Discussion: Equipment operating in a contaminated environment is monitored and, if necessary,
decontaminated before maintenance. The specifications must convey that the equipment design accounts for
these processes.

This requirement applies to instrumentation, piping and electrical equipment outside of the melter enclosure. The
exterior of the melter enclosure will be the only part of an actual melter that will be decontaminated. The
requirements for decontamination of the melter enclosure are in Section 3.9.4.3 of this SDD.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the LMP design to verify equipment/components
subject to decontamination can withstand
decontamination without degradation or reduction in
equipment functionality

I ENG

3.15.4.20 Startup Testing and Commissioning
Requirement: The system design shall include provisions, as necessary, to support startup and commissioning

testing as identified in Appendix A. [Section 11.4.7, 11.5.1, BOD, {ID : DB-ENG-01-001 1D#11448], [ID :
DB-ENG-01-001 [D#11459]] [Section 9.1, ORD, [ID : RPT-OP-01-001 1D#1173]}]
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Basis Discussion: Additional nozzles, branch lines, removable spools or other provisions that are needed to
support identified testing are to be provided, as jointly determined by the Design Agency, startup, and
commissioning during the design development and review process, with consideration given to tests and
demonstration activities required for requirement verifications specified in Appendix A. This may include, but is
not limited to, provisions to support the introduction or removal of fluids, gases, reagents or simulants; or the
availability of special test ports, sampling ports, or temporary instruments or instrument lines.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Document in an assessment and evaluation
report.

SU and COM to participate in the
assessment and evaluation.

Analysis of the LMP system to determine the provisions
A ENG | needed to support tests/demonstrations to be performed
during startup and commissioning.

Review design to verify requirement is met based on
1 ENG | established tests and demonstrations to be performed
during SU and COM.

Document in an assessment and evaluation
report.

3.15.4.21 Design for Replacement after End of Life or Failure

Requirement: The LAW melter shall be removable from the LAW Facility upon the end of life or failure.
[Sections 11.3.2.1, 15.3.1, BOD, [ID : DB-ENG-01-001 ID#11394], [ID: DB-ENG-01-001 ID#12691]]
[Section 11.1.1, BOD, [ID : DB-ENG-01-001 ID#11367]]

Basis Discussion: The design life of the melter is 5 years (see Section 3.4.1.4) while the design life of the LAW
Facility is 40 years. Therefore, the melter must facilitate removal and replacement. Under normal operating
conditions, the melters are anchored to rails in the LAW Facility. When the melter needs to be replaced, the
anchors will be removed and the melter will be rolled out of the facility along the rails. The LAW melter
handling system (LMH) will perform removal and replacement.

Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Refer to Appendix B, 24590-LAW-3PS-

Define components needed on the melter so the melter

A ENG . . AEO00-T0001, Engineering Specification
can interface with the LMH system. for Low Activity Waste Melters.
Verify the design of the melter wheels correspond with

I ENG the melter rails located in the LAW Facility and other

components defined in the analysis are included in the
design.

3.15.4.22 Provide Drains

Requirement: The design shall include a drain in the melter base in the annular space and a drain in the melter
base between the melter shell and the melt pool refractory. (F.1)

Basis Discussion: The drains prevent the backup of water in the event of a cooling water leak or other
uncontrolled addition of water from other sources.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the design includes the
necessary drains.

1 ENG Document in a DVR.

3.15.4.23 Power Supply Transformers
Requirement: Transformers inside power supplies shall be dry type. [Section 8.4.3, BOD, [ID : DB-ENG-01-
001 ID#10745]] [Section 16.1, ORD, [ID : WTP-RPT-OP-01-001 ID#1608]]

Basis Discussion: Section 16.1 of the ORD states that transformers may be liquid filled for outdoor service, or
dry type for indoor use.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
I ENG Review the vendor data to verify LVE and MVE power
supplies in LMP are the dry type.

3.15.4.24 Provide E-Stops

Requirement: Dedicated emergency-stop (E-Stop) buttons shall be provided near machinery where physical
injury is credible. Each individual E-Stop provided in LMP, however configured, shall report its individual status
back to its control system (e.g., ICN receives E-Stop status for ICN controlled equipment, non-ICN controlled
equipment E-Stop status is reported to its non-ICN control system). [Section 11.12.5.3, ORD, [WTP-RPT-OP-
01-001 ID#1348]]

Basis Discussion: E-Stops are required to send individual status back to its control system for diagnostic
purposes.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design of electrical equipment in LMP to Engineering will work with Operations to

A ENG determine what machinery could cause a credible injury. | make this determination.

Review the design to verify machinery that is determined
to cause a credible injury has an E-Stop.

Review the design to verify each individual E-Stop
1 ENG | provided in the plant, however configured. report its
individual status back to its control system.

3.15.4.25 Remote Valves

Requirement: Remote operation of valves shall be provided where accessibility is difficult, and for valves used
in routine operations. [Section 14.4, ORD, [ID: WTP-RPT-OP-01-001 ID#1485]]

Basis Discussion: Air lift lance air valves are remotely operated.

24590-ENG-FO0130 Rev 6 (Revised 5/14/2015) Page 76 Ref: 24590-WTP-3DP-G048-00093




24590-LAW-3ZD-LMP-00001, Rev 0
Low-Activity Waste Melter Process System Design Description

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify remote operated valves are
provided where accessibility is difficult.

| ENG

3.16 Relevant Codes and Standards

3.16.1 Codes of Record

The table below identifies relevant external codes and standards applicable to the LMP design. These are selected
from those documents that comprise the Code of Record as established in 24590-WTP-RPT-ENG-01-001,
Technical Baseline Description (i.e., the WTP Contract, the BOD and the SRD). Use of these documents is
typically invoked in the design process through the documents identified in Section 3.16.2 of this SDD. Beyond
inclusion here, no attempt is made in this document to extract individual design requirements from these
documents for allocation to SSCs.

In some cases, the expected means of verification may be established on the basis of tests or other criteria required
by the codes and standards. This does not necessarily include verification or testing more appropriately defined in
the procurement of individual subsystems or components, or verification or testing that is a routine activity
defined by specifications and/or procedures used by construction and startup.

Table 3-5 LAW Melter Process System Applicable Codes and Standards

Implementing Codes and Standards: [Contract No. DE-AC27-01RV 14136, WTP Contract, DOE 2000]
e 40 CFR 268., Land Disposal Restrictions. Code of Federal Regulations.

Implementing Codes and Standards: [24590-WTP-DB-ENG-01-001, Rev 2, Basis Of Design|

e 10 CFR 830, Nuclear Safety Management. Code of Federal Regulations.

» 10 CFR 835, Occupational Radiation Protection. Code of Federal Regulations.

* 29 CFR 1910, Occupational Safety and Health Standards. Code of Federal Regulations.

e 29 CFR 1910, Subpart D, Occupational Safety and Health Administration, Walking - Working Surfaces, as amended.
Code of Federal Regulations.

e 29 CFR 1910, Subpart S, Occupational Safety and Health Adminisiration; Electrical, as amended. Code of Federal
Regulations.

e ASCE 7-98. Minimum Design Loads in Building and Other Structures. American Society of Civil Engineers, Reston,
VA.

o ASME B31.3. 1996. Process Piping, American Society of Mechanical Engineers, New York, NY.

o ASME. 2001 ASME Boiler and Pressure Vessel Code, Section VIII. American Society of Mechanical Engineers, New
York, NY.

* AWSDL.1, Structural Welding Code; Steel. American Welding Society, Miami, FL.

e AWS DI.6, Structural Welding Code; Stainless Steel. American Welding Society, Miami, FL.

e ICBO. 1997. Uniform Building Code. International Council of Building Officials, Whittier, CA.
o ICC 2000, International Building Code. International Code Council, Washington, DC.

e IEEE Standard 1202. 1991. Standard for Flame Testing of Cables for Use in Cable Tray in Industrial and Commercial
Occupancies. Institute of Electrical and Electronics Engineers. New York, NY.

o 1EEE Standard 141. 1986. Recommended Practice for Electric Power Distribution for Industrial Plants. Institute of
Electrical and Electronics Engineers. New York, NY.

24590-ENG-FO0130 Rev 6 (Revised 5/14/2015) Page 77 Ref: 24590-WTP-3DP-G048-00093




24590-LAW-3ZD-LMP-00001, Rev 0
Low-Activity Waste Melter Process System Design Description

Table 3-5 LAW Melter Process System Applicable Codes and Standards

o [EEE Standard 260.1. 1993. American Nuational Standard Letter Symbols for Units of Measurement. Institute of
Electrical and Electronics Engineers, New York, NY.

» IEEE Standard 315. 1993. Graphic Symbols for Electrical and Electronics Diagrams. Institute of Electrical and
Electronics Engineers, New York, NY.

o IEEE Standard 338, Criteria for the Periodic Surveillance Testing of Nuclear Power Generating Station Safety
Systems. Institute of Electrical and Electronics Engineers, New York, NY.

o IEEE Standard 384, Standard Criteria for Independence of Class 1E Equipment and Circuits. Institute of Electrical
and Electronics Engineers, New York, NY.

e NEMA WC. 1999. Wire and Cable Standards. National Electric Manufacturers Association, Rosslyn, VA.

*» NEMA/ICEA (Insulated Cable Engineers Association). 1999. Power Cable Ampacities. National Electric
Manufacturers Association, Rosstyn, VA.

e NFPA 497. 1997. Recommended Practice for Classification of Hazardous Locations for Electrical Installations in
Chemical Process Areas. National Fire Protection Association, Quincy, MA.

e NFPA 70. 1999. National Electrical Code. National Fire Protection Association, Quincy, MA.

e NFPA 801. 2003, Standard for Fire Protection for Facilities Handling Radioactive Materials National Fire Protection
Association, Quincy, MA..

o UBC. 1997. Uniform Building Code.

o UL 508. 1999. Standard for Safety Electrical Industrial Control Equipment. Underwriters Laboratories, Northbrook,
IL.

o WAC 173-303, Washington Administrative Code - Dangerous Waste Regulations.

Implementing Codes and Standards: [24590-WTP-SRD-ESH-01-001-02, Rev 71, Safety Requirements Document
Volume 11, (SRD)}

e AISC M016-89, Manual for Steel Construction - Allowable Stress Design, Ninth Edition, as tailored in Appendix C.

® ANSI/ANS 58.8 1994, Time Response Design Criteria for Safety Related Operator Actions. American Natioanl
Standards Institute, New York, NY.

e  ANSV/ISA 67.04.01-2006, Setpoints for Nuclear Safety-Related Instrumentation, as tailored in Appendix C.

e ANSVISA §84.01, Application of Safety Instrumented Systems for Process Industries. American Natioanl Standards
Institute, New York, NY.

e ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and Commentary. American Society of Civil
Engineers, Reston, VA.

e  ASCE 7-98, Minimum Design Loads for Buildings and Other Structures. American Society of Civil Engineers,
Reston, VA.

e DOE G 420.1-1, Nuclear Safety Design Criteria and Explosive Safety Criteria Guide for Use with DOE O 420.1,
Facility Safety Section 2.3.

e DOE Order 420.1B, Facility Safety, as tailored in Appendix C.

*  DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98.

e DOE-STD-1020-94 (Change 1, 1996), Natural Phenomenu Hazards Design and Evaluation Criteria for Department of
Energy Facilities, as tailored in Appendix C.

¢ DOE-STD-1021-93 (Reaffirmed with Errata April 2002), Narural Phenomena Hazards Performance Categorization
Guidelines for Structures, Systems, and Components, Section 2.4, Basic Categorization Guidelines, Section 2.5, System
Interaction Effects (“Two Over One Protection”).

o IEEE 323-83, Qualifying Class 1E Equipment for Nuclear Power Generating Stations, as tailored in Appendix C.

o 1EEE 338-1987, Standard Criteria for the Periodic Surveillance Testing of Nuclear Power Generating Station Safety
Systems, as tailored in Appendix C.

e |EEE 344-1987 (R1993), Recommended Practice for Seismic Qualification of Class 1E Equipment for Nuclear Power
Generating Stations, as tailored in Appendix C.
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Table 3-5 LAW Melter Process System Applicable Codes and Standards

o 1EEE 382-1996, Standard for Qualification of Actuators for Power-Operated Valve Assemblies With Safety-Related
Functions for Nuclear Power Plants.

s 1EEE 1023-88, Guide for the Application of Human Factors Engineering to System, Equipment, and Facilities of
Nuclear Power Generating Stations, as tailored in Appendix C.

Implementing Codes and Standards: |24590-WTP-RPT-OP-01-001, Rev 5, Operations Requirements Document, (ORD))

e NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximumy). National Electric Manufacturers
Association, Reston, VA.

3.16.2 WTP Design Criteria, Design Guides, and General Specifications

Table 3-6 identifies relevant discipline design criteria, guides, and general specifications applicable to the LMP
system. Use of these documents to develop the detailed design of SSCs is governed by engineering procedures.
The majority of requirements within this document are derived from external codes and standards, or are specified
methods and approaches to achieve standardization and consistency of design. Beyond inclusion here, no attempt
is made in this document to extract individual design requirements from these documents for tracing and
verification, or to define how direction provided by these documents is applicable and allocated (or not) to
individual SSCs.

Table 3-6 WTP Design Criteria, Design Guides, and General Specifications Applicable to LMP

Document Number Title

Design Criteria Documents:

24590-WTP-DC-E-01-001 Electrical Design Criteria

24590-WTP-DC-E-06-001 Design Criteria for Approval of Electrical Equipment
24590-WTP-DC-E-06-002 Design Criteria for Independence of Safety Equipment and Circuits
24590-WTP-DC-E-06-003 Design Criteria for Implementation of IEEE 628 for Raceway Systems
24590-WTP-DC-E-07-001 Design Criteria for Electrical Jumpers

24590-WTP-DC-E-09-001 Design Criteria for Electrical Equipment Installations

24590-WTP-DC-ENG-06-001 Design Criteria for Environmental and Natural Phenomena Hazard Qualification of
Structures System and Components

24590-WTP-DC-M-06-001 Mechanical System Design Criteria

24590-WTP-DC-PS-01-001 Pipe Stress Design Criteria Including “Pipe Stress Criteria” and “Span Method Criteria”
24590-WTP-DC-PS-01-002 Pipe Support Design Criteria

24590-WTP-DC-ST-01-001 Structural Design Criteria

24590-WTP-DC-ST-04-001 Seismic Analysis and Design Criteria
Design Guides:
24590 WTP GPP SQP 208 Plant Software Lifecycle
24590-WTP-GPG-E-0006 Electrical Equipment Installations Working and Dedicated Space Evaluation
24590-WTP-GPG-E-001 Setroute Work Process
24590-WTP-GPG-E-002 Electrical Design Document Checking and Change Control

24590-WTP-GPG-ENG-004 Design Guide Pipe Stress, Pipe Layout, and Support Spacing
24590-WTP-GPG-ENG-005 Engincering Design Guide for Pipe Support

24590-WTP-GPG-ENG-0094 | Pipe Design Work Process
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Table 3-6 WTP Design Criteria, Design Guides, and General Specifications Applicable to LMP

Document Number

Title

24590-WTP-GPG-ENG-0098

Melter Engineering Document Transmittal Process

24590-WTP-GPG-ENG-0103

Equipment Seismic Qualification

24590-WTP-GPG-ENG-0109

Accessibility Review of Equipment and Components

24590-WTP-GPG-ENG-0111

Intools Data Entry for Process Data

24590-WTP-GPG-ENG-0118

Piping Component Stock Codes

24590-WTP-GPG-ENG-0127

Processing Engineering Calculations

24590-WTP-GPG-ENG-0141

WTP Radiation Damage Thresholds for Non-Metallic Materials

24590-WTP-GPG-ENG-0144

Piping Interface with Flexible Equipment-Stress Analysis Design Guide

24590-WTP-GPG-ENG-0145

SC-IIIE Piping - Stress Analysis Design Guide

24590-WTP-GPG-ENG-0146

Piping Coating System Selection Guide

24590-WTP-GPG-ENG-0148

Data Sheet Development, Maintenance and Use

24590-WTP-GPG-ENG-0149

Piping Classification Guide

24590-WTP-GPG-ENG-0150

Plant Design/Mechanical System Equipment Interfaces: Terminal End Equipment

24590-WTP-GPG-ENG-0153

Safety Instrumentation - Independent Protection Layer Identification

24590-WTP-GPG-ENG-0159

Single Failure Analysis Process for Mechanical, HVAC, and Control System

24590-WTP-GPG-ENG-0165

Pipe Stress and Supports Confirmation

24590-WTP-GPG-ENG-033

Evaluation for Seismic Interaction Effects

24590-WTP-GPG-ENG-086

Equipment Environmental Qualification

24590-WTP-GPG-J-005

Control System Interfaces

24590-WTP-GPG-J-0057

Setpoint Calculations

24590-WTP-GPG-J-014

Control System Design Process Guide

24590-WTP-GPG-J-015

Safety Instrumented System Implementation

24590-WTP-GPG-J-016

Control Valve Sizing

24590-WTP-GPG-J-017

WTP Seismic Category Application to C&I System

24590-WTP-GPG-J-022

Design Verification for Controls & Instrumentation

24590-WTP-GPG-M-002

Hydraulic Seals

24590-WTP-GPG-M-0059

Avoiding Chemical Line Plugging - Plant Design Considerations

24590-WTP-GPG-M-0061

Vessel Structural Analysis and ASME Section V111 Evaluation

24590-WTP-GPG-M-0067

Mechanical Systems Engineering Documentation of ASME B31.3 Unlisted Components

24590-WTP-GPG-M-010

Pipe Sizing Using Pipe-Flo Software Packages

24590-WTP-GPG-M-011

Pipe Sizing for Compressible Flow

24590-WTP-GPG-M-016

Pipe Sizing for Lines With Liquids Containing Solids - Bingham Plastic Model

24590-WTP-GPG-M-017

Design Parameters & Test Pressures for Equipment & Piping

24590-WTP-GPG-M-019

Vessel Sizing

24590-WTP-GPG-M-021

Thermal Insulation

24590-WTP-GPG-M-022

Liquid and Vapor Line Sizing By formula

24590-WTP-GPG-M-023

Other Losses In Piping System

24590-WTP-GPG-M-027

Recommended Slopes for Piping System

24590-WTP-GPG-M-028

Vent, Drain, and Root Valve Sizing and Selection for Piping System

24590-WTP-GPG-M-030

P&ID Development
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WTP Design Criteria, Design Guides, and General Specifications Applicable to LMP

Document Number

Title

24590-WTP-GPG-M-032

Vessel Overflow and Gravity Line Sizing

24590-WTP-GPG-M-034

Sizing Safety Relief Devices and Relief System Design

24590-WTP-GPG-M-036

Determining Quality Level and Seismic Category Classification of Sub-Components,
Assemblies, Sub-Assemblies, and Parts

24590-WTP-GPG-M-046

Component Information System (Cis)

24590-WTP-GPG-M-047

Preparation of Corrosion Evaluations

24590-WTP-GPG-M-050

Pressure Vessel and Heat Exchanger Design

24590-WTP-GPG-M-051

Preparing Confirmed Calculations

24590-WTP-GPG-M-052

Specifying Design Cycles for Equipment and Piping

24590-WTP-GPG-P-002

Guide for Procurement of Jumpers and Related Equipment Using the Basic Order
Agreement (BOA)

24590-WTP-GPG-P-003 Jumper Design Guide
24590-WTP-GPG-PL-002 Plant Design Material Control Guide
24590-WTP-GPG-SRAD-001 | Design Guide for ALARA

24590-WTP-GPP-SQP-200

Acquisition and Management of Safety Plant Installed Software

24590-WTP-GPP-SQP-204

Acquired Software Packaged with Equipment

24590-WTP-GPP-SRAD-007

Classification of Areas

Specifications:

24590-WTP-3PS-E00X-T0001

Engineering Specification for Electrical Equipment Installation

24590-WTP-3PS-E00X-T0003

Engineering Specification for Cable Terminations

24590-WTP-3PS-E00X-T0004

Engineering Specification for Installation of Cables

24590-WTP-3PS-E00X-T0005

Engineering Specification for Electrical Raceway and Cable Identification

24590-WTP-3PS-E00X-T0007

Engineering Specification for Electrical Raceway System Installation

24590-WTP-3PS-EBB0-T000!

Engineering Specification for Busway and Supports

24590-WTP-3PS-EEC1-T0002

Engineering Specification for HLW & LAW Pour Head CCTV Cameras

24590-WTP-3PS-EEC1-T0003

Engineering Specification for Process and Mechanical Handling CCTV Through Barrier
Remote-Viewing Camera Units.

24590-WTP-3PS-EED1-T0005

Engineering Specification for 480v Dual Automatic Transfer Switches and Panelboards

24590-WTP-3PS-EKP0-T0001

Engineering Specification for Electrical Requirements for Packaged Equipment

24590-WTP-3PS-EW00-T0001

Engineering Specification for Power, Control and Instrumentation Cable, Medium
Voltage Power Cable and Fiber Optic Cable (Safety)

24590-WTP-3PS-EWY0-T0001

Engineering Specification for Electrical Jumper Fabrication (Non-lts)

24590-WTP-3PS-EY00-T0002

Engineering Specification for Hanford Electrical Jumper Connector Cast Mechanical
Components

24590-WTP-3PS-EY00-T0003

Engineering Specification for Heater Power Supply

24590-WTP-3PS-FBO1-T0001

Engineering Specification for Structural Design Loads for Seismic Category Il & 1V
Equipment and Tanks

24590-WTP-3PS-G000-T0006

Engineering Specification for Preserving, Packaging, and Preparing Melter and Melter
Components for Shipping, Handling, and Storage

24590-WTP-3PS-G000-T0014

Engineering Specification for Supplier Design Analysis

24590-WTP-3PS-G000-T001 5

Engineering Specification for Environmental Qualification of Mechanical Equipment

24590-WTP-3PS-G000-T0018

Engineering Specification for Flushing and Cleaning Requirements for The Startup of
Quality and Commercial Fluid Systems In All Facilities
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WTP Design Criteria, Design Guides, and General Specifications Applicable to LMP

Document Number

Title

24590-WTP-3PS-G000-T0019

Engineering Specification for Acquisition of Commercial Items and Services for Use In
Safety Applications At WTP

24590-WTP-3PS-G000-T0045

Engineering Specification for Supplier Design Analysis With Developed Software

24590-WTP-3PS-J000-T000!

Melter Systems C&I Work Specification

24590-WTP-3PS-1D01-T0001

Engineering Specification for Plant Wide Control Systems (Integrated Control Network)

24590-WTP-3PS-J1L.24-T0002

Engineering Specification for LAW Primary Container Level Detection System

24590-WTP-3PS-JP02-T0001

Engineering Specification for Radiation Tolerant Pressure Transmitter Gauge, Absolute,
Or Differential Pressure Measurements

24590-WTP-3PS-JP02-T0002

Engineering Specification for Radiation Tolerant Pressure Transmitter Gauge Absolute
Or Differential Pressure Measurements

24590-WTP-3PS-JP02-T0003

Engineering Specification for Transmitters for Gauge, Absolute, Differential Pressure,
Level and Flow Measurement

24590-WTP-3PS-JP02-T0004

Engineering Specification for Transmitters for Gauge Absolute Differential Pressure
Level and Flow Measurements

24590-WTP-3PS-JP02-T0005

Engineering Specification for Passive Safety Functions Pressure Transmitters

24590-WTP-3PS-JQ00-T0004

Engineering Specification for Management of Supplier Software

24590-WTP-3PS-JQ00-T0005

Engineering Specification for Management of Supplier Safety Software

24590-WTP-3PS-1Q00-T0006

Engineering Specification for Management of Supplier Developed Safety Software for
Safety Instrumented Functions

24590-WTP-3PS-1Q06-T0005

Engineering Specification for Environmental Qualification of Control and Electrical
Systems and Components

24590-WTP-3PS-JQ06-T0006

Engineering Specification for Instrumentation With Passive Safety Functions

24590-WTP-3PS-JQ07-T0001

Engineering Specification for Instrumentation for Packaged Systems

24590-WTP-3PS-JQ08-T0001

Engineering Specification for Construction and Installation of Controls and
Instrumentation

24590-WTP-3PS-JV01-T0001

Engineering Specification for Control Valves

24590-WTP-3PS-1V01-T0003

Engineering Specification for Control Valves (QL)

24590-WTP-3PS-JV09-T0001

Engineering Specification for On/Off Instrument Valves - ITS

24590-WTP-3PS-JXF0-T0001

Engineering Specification for Instrument Piping Material Classes

24590-WTP-3PS-JXF0-T0002

Engineering Specification for Instrument Piping Material Classes - Q

24590-WTP-3PS-JXF0-T0003

Engineering Specification for Instrument Tubing Supports - QL

24590-WTP-3PS-JXHO-T0001

Engineering Specification for Instrumentation Flexible Metal Hoses

24590-WTP-3PS-JXXE-T0002

Engineering Specification for C&1 Enclosures, Panels, Cabinets, and Racks

24590-WTP-3PS-]1XXE-T0003

Engineering Specification for Commercial C&1 Enclosures, Panels, Cabinets, and Racks

24590-WTP-3PS-JZ02-T0001

Engineering Specification for Radiation Tolerant Proximity

24590-WTP-3PS-LVE-T0001

Engineering Specification for Electrical and Instrumentation Jumper Cables

24590-WTP-3PS-LVE-T0002

Engineering Specification for Insulating Plates and Contacts

24590-WTP-3PS-LVE-T0003

Engineering Specification for Electrical and Instrumentation Jumper Connectors

24590-WTP-3PS-LVE-T0006

Engineering Specification for Electrical and Instrumentation Jumper Connectors

24590-WTP-3PS-M000-T0013

Engineering Specification for Small Catalog Components, Consumables, Shims and
Lubricants for Mechanical Equipment

24590-WTP-3PS-M00D-T0014

Engineering Specification for Labeling of Permanent Plant Components

24590-WTP-3PS-MEEM-
T0001

Engineering Specification for Melter Start-Up Frit
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Table 3-6 WTP Design Criteria, Design Guides, and General Specifications Applicable to LMP

Document Number Title
24590-WTP-3PS-MEHU-
T0001
24590-WTP-3PS-MEPO-T0001 | Engineering Specification for Plate and Frame Heat Exchangers

Engineering Specification for General Centrifugal Pumps To Meet Requirements of
24590-WTP-3PS-MPC0-T0002 | \ oM\ B73.1M-2001 and ASME B73.2M-2003 for Commercial (CM) Components

24590-WTP-3PS-MTSS-T0001 | Engineering Specification for Tank Welding

24590-WTP-3PS-MV00-T000! | Engineering Specification for Pressure Vessel Design and Fabrication
24590-WTP-3PS-MV00-T0002 | Engineering Specification for Seismic Qualification Criteria for Pressure Vessels
24590-WTP-3PS-MV00-T0003 | Engineering Specification for Pressure Vessel Fatigue Analysis
24590-WTP-3PS-MVB2-T0001 | Engineering Specification for Welding of Pressurc Vessels, Heat Exchangers and Boilers

Engineering Specification for General Welding and NDE Requirements for Supplier
24590-WTP-3PS-NWP0-T0001 | Fabricated Piping

24590-WTP-3PS-P000-T0001 | Engineering Specification for Piping Material Classes General Description and Summary

Engineering Specification for Technical Supply Conditions for Pipe, Fittings, and
24590-WTP-3PS-PB01-T0001 | Flanges

24590-WTP-3PS-PHO1-T0001 | Engineering Specification for Technical Supply Conditions ‘QL’ Pipe Supports
24590-WTP-3PS-PHO1-T0002 | Engineering Specification for Installation of Pipe Supports
24590-WTP-3PS-PS02-T0001 | Engineering Specification for Shop Fabrication of Piping
24590-WTP-3PS-PS02-T0003 | Engineering Specification for Field Fabrication and Installation of Piping
24590-WTP-3PS-PS02-T0003 | Engineering Specification for Field Fabrication and Installation of Piping

E24590-WTP-3PS-PV00-
T0001

24590-WTP-3PS-SS00-T0001 | Engineering Specification for Welding of Structural Carbon Steel

Engineering Specification for Welding of Structural Stainless Steel and Welding of
24590-WTP-3PS-S800-T0002 |5+ ral Carbon Steel to Stainless Steel

24590-WTP-3PS-SS01-T0002 | Engineering Specification for Purchase of Structural Steel
24590-WTP-3PS-8S02-T0001 | Engineering Specification for Erection of Structural Steel

24590-WTP-3PS-SS90-T0002 g::fi;egg;g Specification for WTP Project Tailoring of ANSI/AISC N690 & IEEE 323,

24590-WTP-3PS-SY00-T0001 | Engineering Specification for Purchase of Standard Struts, Fittings, and Accessories

Technical Specification for Unit Heaters

Engineering Specification for Technical Supply Conditions for Valves

4 System Description

This section summarizes design output information, describing the current design and the operational and
maintenance aspects of the system. The information provided in the following sections does not contain design
requirements and should not be used as design input. The description of the current design contained in this
section may not fully align with design requirements. This is acceptable within the context of this

document. Areas of misalignment are to be resolved through appropriate mechanisms and the SDD updated to
reflect changes made to the design. Changes to the descriptive text will be made following the changes to the
lower-tiered Engincering documents.
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4.1 Configuration Information

The LMP system consists of thc LAW melter and its appurtenances. The melter shield box is located in the
melter gallery as an assembly of components and interfaces, which process the LAW feed stream into glass.

The LMP system (located on the 3 ft and higher level of the LAW Facility) is designed to convert the mixture of
the pretreated LAW and glass-forming chemicals into glass (or ILAW) and is considered a Miscellaneous Unit (as
defined in the Dangerous Waste Permit WAC 173-303). The LAW melters are located at the south side of the 3 fi
elevation level of the LAW Facility, inside the melter gallery (which is an R3/C3 area). The melter gallery holds
two melters, each with a design life of 5 years. This design life is consistent with typical joule-heated melter
performance considering the nature of the feed, and considered reasonable with respect to current technology,
ALARA principles, and waste minimization. The melter is designed to withstand the corrosive environment
caused by the melter feed, molten glass, and offgases for the component lifetimes given in the melter
specification, 24590-LAW-3PS-AE00-T0001, Engineering Specification for Low Activity Waste Melters. All
materials chosen for design of the melter have been evaluated with respect to surface finish, chemical resistance,
radiation resistance, pressure effects, temperature effects, hardness, and fatigue as appropriate for the environment
of the melter.

4.1.1  Description of System, Subsystems, and Major Components
4.1.1.1 Locally Shielded Melter

The LAW melter is a self-shielded package designed for local, hands-on operation and maintenance. Elements of
the melter are described individually and collectively to implement melter functions. Also see Section 1.5 of this

SDD, Definitions and Glossary. Functions and structures do not always provide a one-to-one correspondence for

the melter package.

4.1.1.2 Containment

The LAW melter package contains molten glass and process offgases as well as the resultant heat, contamination,
and radiation. The containment involves multiple physical layers and two ventilation systems. Starting from the
inside, the physical barriers include the refractory, a gas barrier wall, and the exterior shield wall. The gas barrier
(walls, floor and lid) together with supporting structure provide the melter shell, which is the credited
confinement boundary. A support structure of tubular beams is built up on the outside of the gas barrier. The
structure houses utility piping and supports the entire package, including the exterior shielding. Process offgas
{(systems LOP and LVP) and CS ventilation systems remove gases and purge the melter. Finally, cooling water
and air maintain the desired temperature gradient across the package. The gas barrier is not a pressure boundary;
leakage paths from CS5 area to the process offgas, purge, and cool the package.

The refractory is set in the gas barrier metal box, which provides the containment of the process. The box is
fabricated with corrosion resistant metal, Inconel 690. Within the box, a refractory package provides the chemical
and thermal barriers to contain the molten glass and process gases. Water cooled panels back up the refractory,
removing heat to define the thermal gradient across the refractory and to limit the heat load on the ventilation
system.

4.1.1.3  Refractory
The LAW melter utilizes a multicomponent system of refractory is used to provide both the corrosion resistance

and the insulation propertics required to meet design goals. The various refractory products used in the melter
include the following:
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e Monofrax H block - high alumina, fused cast refractory used in plenum lining. Durable to volatile glass
components and offgas; resistant to thermal shock.

s Monofrax K3 block -~ alumina and chromia fused cast refractory used as primary glass contact brick.
Resistant to corrosion by glass.

¢ Monofrax E block — high chromia fused cast refractory used in high wear locations (riser block). Highly
resistant to wear and glass corrosion but electrically conductive so that it is not appropriate for general use in
electrically heated melter.

e AZS brick — alumina, zirconia, and silica brick; backup refractory, with a higher insulating value than K3.

s Greencast 94 — castable alumina refractory, low thermal conductivity. Used on the melter floor to level bed
for brick [Greencast 94F].

e Mica paper - high electrical resistance.

e Kaolite 2500-L1 — castable alumina; silica refractory used to backup plenum refractory in gas barrier lid, and
in places at discharge.

e Versaflow 57A - <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>