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Drawings and Documents
Attachment 51 — Appendix 10.6
High Level Waste Building
Mechanical Drawings

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

Drawing/Document

Description

24590-HLW-MO-HDH-P0012001, Rev 1

Equipment Assembly Drawing for HDH
Canister Rinse Bogie

24590-HLW-MO-HDH-P0012002, Rev 1°

Equipment Assembly Drawing for HDH
Canister Rinse Bogie

24590-HLW-MO-HSH-P0072, Rev 0

Equipment Assembly Drawing: HLW-
HSH-Design Proposal Drawing
Decontamination Tank

24590-HLW-MOD-HMP-P0001, Rev 1

Mechanical Data Sheet: HLW Melter
1

24590-HLW-MOD-HMP-P0002, Rev 0

Mechanical Data Sheet: HL'W Melter.
> ;

24590-HLW-MAD-HOP-P0010, Rev 0

Mechanical Data Sheet: HOP-HEPA-
00001A

24590-HLW-MAD-HOP-P0011, Rev 0 -

Mechanical Data Sheet: HOP-HEPA- -
00002A

24590-HLW-MAD-HOP-P0012, Rev 0

Mechanical Data Sheet: HOP-HEPA-
00001B

24590-HLW-MAD-HOP-P0013, Rev 0

Mechanical Data Sheet: HOP-HEPA-
00002B : ’

24590-HLW-MAD-HOP-P0014, Rev 0

Mechanical Data Sheet: HOP-HEPA-
00007A

24590-HLW-MAD-HOP-P0015, Rev 0

Mechanical Data Sheet: HOP-HEPA-
00008A .

24590-HLW-MAD-HOP-P0016, Rev 0

Mechanical Data Sheet: HOP-HEPA- -
00007B

24590-HLW-MAD-HOP-P0017, Rev 0

Mechanical Data Sheet: HOP-HEPA-
00008B

24590-HLW-MAD-HOP-P0018, Rev 2

Centrifugal Blower Data Sheets for
HOP-FAN-00001A/B/C and HOP-FAN-
00009A/B/C

24590-HLW-MAD-HOP-P0019, Rev 0

Centrifugal Blower Data Sheets for




Permit Number: WA7890008967

Modification to Revision 8

Expiration Date: September 27, 2004
. Page2of4

HOP-FAN-0000B

24590-HLW-MAD-HOP-P0020, Rev 0

Centrifugal Blower Data Sheets for
HOP-FAN-00001C

-24590-HLW-MAD-HOP-P0035, Rev 0

Centrifugal Blower Data Sheets for
HOP-FAN-00009A

24590-HLW-MAD-HOP-P0036, Rev 0

Centrifugal Blower Data Sheets for
HOP-FAN-00009B

24590-HLW-MAD-HOP-P0037, Rev 0 °

Centrifugal Blower Data Sheets for
HOP-FAN-00009C

24590-HLW-MAD-HOP-P0038, Rev 0

Centrifugal Blower Data Sheet: HOP-
FAN-00008A/8B/8C/10A/10B/10C

24590-HLW-MAD-PJV-P0004, Rev 0

Mechanical Data Sheet for PJV-HEPA-
00004A

24590-HLW-MAD-PJV-P000S, Rev 0

Mechanical Data Sheet for PJV-HE;A-
00005A '

24590-HLW-MAD-PJV-P0006, Rev 0

Mechanical Data Sheet for PJV-HEPA-
00004B

24590-HLW-MAD-PJV-P0007, Rev 0

Mechanical Data Sheet for PJV -HEPA-
00005B

24590-HLW-MED-HOP-P0012, Rev 1

Mechanical Data Sheet for HOP-HX-
00002

24590-HLW-MED-HOP-P0013, Rev 0

Mechanical Data Sheet for HOP-HTR-
00001B/2A/5A/5B

24590-HLW-MED-HOP-P0017, Rev 1

Mechanica! Data Sheet for HOP-HX-
00004

24590-HLW-MED-PJV-P0002, Rev 0

Mechanical Data Sheet for PYV-HTR-
00002

24590-HLW-MKD-HOP-P0014, Rev 1

.| Mechanical Data Sheet for HOP-ABS-

00002

24590-HLW-MKD-HOP-P0016, Rev 0

Mechanical Data Sheet for HOP-SCB-
00001/2

24590-HLW-MKD-HOP-P0017, Rev 0

Mechanical Data Sheet for HOP-ABS-
00003

24590-HLW-MKD-HOP-P0019, Rev 0

Mechanical Data Sheet for HOP-SCO-
00002 :

24590-HLW-MKD-HOP-P0020, Rev 0

Mechanical Data Sheet for HOP-SCO-
00003

24590-HLW-MK-HOP-P0001001, Rev 0

Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 1 of 4
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24590-HLW-MK-HOP-P0001002, Rev 0

Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 2 of 4

24590-HLW-MK-HOP-P0001003, Rev 0

Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 3 of 4

24590-HLW-MK-HOP-P0001004, Rev 0

Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 4 of 4 .

24590-HLW-MVD-HDH-P0003, Rev 2

Mechanical Data Sheet for HDH-VSL-
00003

24500-HLW-MVD-HDH-PO006Rev-1

Mechanieal-Data-Sheet-for HDH-ASE-
00002 '

24590-HLW-MVD-HDH-P0006, Rev 2

Mechanical Data Sheet for HDH-VSL-
00002

24590-HLW-MVD-HDH-P0009, Rev 0

Mechanical Data Sheet for HDH-VSL-
00001

24590-HEW-MVD-HDH-P0012-Rev-0

Mechanieal-Pata-Sheetfor- HBH-VSE-
60004 '

24590-HLW-MVD-HDH-P0012, Rev 1

Mechanical Data Sheet for HDH-VSL-
00004

24590-HLW-MVD-HOP-P0001, Rev 2

Mechanical Data Sheet for HOP-VSL-
00903

24590-HLW-MVD-HOP:P0007, Rev 0

Mechanical Data Sheet for HOP-HEME-
00001A/1B/2A/2B

24590-HLW-MVD-HOP-P0012, Rev 1

Mechanical Data Sheet for HOP-VSL-
00904 '

24590-HLW-MVD-HOP-P0015, Rev 0

Mechanical Data Sheet for HOP-ADBR-
00001A/B

24590-HLW-MVD-HOP-P0016, Rev 0

Mechanical Data Sheet for HOP—ADBR-_
00002A/B

'| 24590-HLW-MVD-RLD-P0005, Rev 0

Mechanical Data Sheet for RLD-VSL-
00007

‘24590-HLW-MVD-RLD-P0007, Rev1l

Mechanical Data Sheet for RLD-VSL-
00008

'[ 24590-HLW-MVD-RLD-P0008, Rev 1

Mechanical Data Sheet for RLD-VSL—
00002

24590-HL.W-MV-HDH-P0003, Rev 1

Equipment Assembly Drawing for
HDH-VSL-00003
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24590-HLW-MV-HDH-P0004, Rev 1

Equipment Assembly Drawing for
HDH-VSL-00002, Sheet 1 of 2

24590-HLW-MV-HDH-P0005, Rev 1

Equipment Assembly Drawing for
HDH-VSL-00002, Sheet 2 of 2

24590-HLW-MV-HDH-P0006, Rev 0

Equipment Assembly Drawing for
HDH-VSL-00004, Sheet 1 of 2

24590-HLW-MV-HDH-P0007, Rev 0

Equipment Assembly Drawing for
HDH-VSL-00004, Sheet 2 of 2

24590-HLW-MV-HOP-P0001, Rev 2

Equipment Assembly Drawing for
HOP-VSL-00903

24590-HLW-MV-HOP-P0002001, Rev 0

Equipment Assembly Drawing for HOP-
HEME-00001A/1B Sheet 1 of 3

24590-HLW-MV-HOP-P0002002, Rev 0

Equipment Assembly Drawing for HOP-
HEME-00001A/1B Sheet 2 of 3

24590-HLW-MV-HOP-P0002003, Rev 0

Equipment Assembly Drawing for HOP-
HEME-00001A/1B Sheet 3 of 3

24590-HLW-MV-HOP-P0003, Rev 2

Equipment Assembly Drawing for HOP-
VSL-00904

24590-HLW-MV-RLD-P0002, Rev. 0

Equipment Assembly Drawing for RLD-
VSL-00002

24590-HLW-MV-RLD-P0003, Rev. 0

Equipment Assembly Drawing for RLD-
VSL-00007

24590-HLW-MV-RLD-P0004, Rev. 0

Equipment Assembly Drawing for RLD-
VSL-00008

WTP-M-219151-1 Sheet 5, Rev 3

HL\W DMelter Assembly Drawings

WTP-M-219151-3 Sheet 8, Rev 3

HLW Melter Assembly Drawings

WTP-M-219151-3 Sheet 9, Rev 3

HLW Melter Assembly Drawings

WTP-M-219151-3 Sheet 10, Rev 3

HLW Melter Assembly Drawings

WTP-M-219151-3 Sheet 11, Rev 3

HLW Melter Assembly Drawings
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Function: Conver! blended HLW stury and glass lormens inic glats and defiver plais b canistens

Hetarence Doouments;
S 4500+, W-SPS-AE00-TROD 1. Englneenng Specficaton lor 4ioh Levsl Wste Melers

& DATA SHEZET Dt Sheat Number AS90-HL W-MOOHMP-PDO2
RPP-WTF HIGHLEVEL WASTE MELTER 2 [oimemtumbur ____ 34300 M ate s T8 00002
Sywtem: HUP
Project: RPP.WTP A
Project No: 24490
Sate; Hentord Xy K

calased
cleted
colried
Chaded
L ya -
(&XrifEs_¢7¢ 7o ]
i [
ECHANICAL
Unls Units
Meins Dasagn tite: yoiry 5 Moker Base, Rait Carter io Camer Dumarcs nchae 148 00
Oukpiche Dy LW H) inchaa - {12184 x 148 Masamun Assembled YWeghl, Enpty Jpounds 174,000
et Elvadon, 1op of Ain Z2.11 MU ASSemtied Weigh win Giaes | Eo— 108 000
PROCESS
Lwsion Glass Producson MTD 30 | Tharmal foad fo Cove from meier ihe snd feed modes) KW 35 e
[(inss Tank Volume I 144 Mbgitar Coolng Wietar GPM 84 {nomemal)
(Chasa Tank Surfacs Dnernsmons {L x W) inches 80 n 98 Shelar Coobng Water Deins T {'F) | 15 tronmnal)
e Opersang Gsss Depth ches 44
Desgn Gimas Oparatng Temparstury (max)  'F 2220
ELECTRICAL
Eistrooes, KW 60 muserun
tarv-up Hemars, AW Ioial (T
acharpe Chamber, KW 56 rman par Chismber
ONTILOLE AhD (W5 T RLMERTA TION
b .
—
MASOR COMPONENTS » Metenals
Maker Shall ard Base JAS00, AS, 304, CTM8 Coohng Peness 278, 316L
Maliar aref Discherps Chamte Lids 30 4L, Aloy 680 |Oacharge Chamber Trough and Cae Aliry 590
Linctrodes AT vy 890 Fim Coobet Adoy 890
REPLACEABLE COMPONENTS
MNumber  Dasion Lits (months) Naamiser Dasign Lie fmonths)
F ead NOZD 80} Deacharpe Chamber Lid Assembiy E™
Fiien Cooler 80 Copcharge Chamber Vent Line [N
LAl Lit Lance 80| Duchargs Chambed Vent inaert [ ]
Lvel Probe 12 Ch - [
|FlemayGiass Poal Thrmocousie 4| Docherge Chamber Thermocoupie 12
F Cinss Podl Trennowed Thar [H
[Hetraciory Thermocoupis Axsy 12[Pienurs View Camers [
Eutblen 2{Start-up Heaters 3

Note 1; Conlents of s doamand are Diangencus Wasie Fearmit kftecing
o byproduc? materials, 83 defnad in B Atomic Energy Act of 1954 {AEA).
by DOE acting puriaint 10 ks AEA suthorty DOE

NOTES

I%!!ﬂo’u

Note 2 Plazsa nobke Ihat source, special nuclesr

are repuiated ot the 1.5, Dep of Energy (DOE) faciles s auclusively

a4er1s, st pursuent 10 The AEA, R hes £l snd fochatwve Moponiibdly and suiharity to regulste sourcs, spedal muces:, and
Eyproduct materiais st DOE-owned nuclear fack L o P
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PLANT ITEM No.
CHANIC, -] » Vi 24500-HLW-20 V- HON-VEL-00002
Projact RPPINTP P I4TI0-HLIWME-MDN-POOOS
Popei s ( 24990 Procee Dot Shest._ | S4SR0-MLIEMTDHDWO000T 138 el B
Propect 8. _ | Henterd Vorsal Orowig 24580-HLW-MV-HOH-PO0O4, POOOS —IPRMIEG |
Cescription; Canigter Dacon Veasel 1
Referencs Dats
Charge Vesssls (Tag Numbers) Not Rogwired
Pulsejsl Miars | Agtmiers (Tag Mumbare) Not Roguired
Design Deta
Ouslty Lovet M Fabricatan Syecs | 34590 WYP.I78-MVD0.TPOOT
Selamic. Cutwgory CIN Design Cose Seneraliy to ASME VI Div 1
Servca’Contenty Mitrio Aeid, Water, Certc Code Ganp ™
Nitrate
Deuign Specific Gravay 1.2% NE Regutration [™
Musimum Oparaiing Voh 08 | 272 with Conluter in Vessel Weights (i) ooty Cxermng ol
Torst volume 230 Evtimuted 3400 21,200 21,300
Wwﬂ MIA P
neide Dirnater ch 3 . Wind Design None
Langviieight (TL-TL} k) 270 (DAL) [\ Grow Design Nene
Veveel Vaessi | Colleckst | Selemic Design 24E00-WYP.IPS-MVOO-TPOOL
Qoacsicd | Dim | Deako 24590 WYP.3PS-FBO1.TO00Y
e Presess ] At 15 Note 1 | Selwric Bass Moment * |
Exemal Presasy palg At Aty Note 1 | Postweld Host Troat Hone
Vemparsbrs hid 148 228 Nete 1 Allowanos " | 0.04
W Dwsign e Temp | °F 0 Mydrostatic Test Proasurs * .

Note: Plesse note that source, spacial pudiear and byproduct matedals,

at defined in tha Atomic Energy Adl of 1934 (AEA), erw regulated at

the U.S. Deparimant of Energy (DOE) facikties axciutively by DOE

acting pursuant to its AEA authority. DOE ssserts, that pursuant to the
AEA, It has sole and exciusive responsibiity snd authority to regulate source,
specisi nuclear, and byproduct mawerisis st DOE-owned nuciear

facitites. Informstion contained hetein on radionuckdas is provided

for process description purposss onty.

‘This Bound Document Contains 8 1otal of 3 Shests.
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2 Vessel volumes sre appreximate and de net ind for manufacturing telarances, nesxies, and Winglecemant of

Sheet 20f3 DATA SHEET #: 24590-HLW-MVD-HDK-P000S, Rev 2




Component Ptant Rem MNDW-VEL-D0002
Nusber:
Component Descripion Adolter 1 Canister Decon Vessel
The informetion below lonel and srvelopes operstionsl duty for fatigue sssessmert. K I8 not 10 be weed 29 CDSUON Sets.
Matoriphs of Construcion SB-278%
Deaipn Lite 40 Yaars
Cormponent Function snd A cyvie tconsiuts of the fellewing:
Lie Cycle Deacripiion o A T0,000 I coniater will be joaded inte the vessel and the Kd will be clesed
*  Tha vessel wit! Bl te the sverflow with ens-wmelar pitric seid and Covium +4 selution,
*  The hoating co¥ will raive the tempersture of the Nyuid frea: 88°F to 149°F,
Heoating and cooling colls will maintain (he tempersture of the Bguid st 149°F for 6 hours,
o The witric scid solution will be drained rom the vessed
s The upper sind lower spray rings witl rinee the canizter with pitric acid and demineraiteed
watwr
¢ Flow io the upper spruy ring will step, the ld will epen, aud tive canister witl be slewly
Fesmoved fram the vessal whils the lower apray ring centinuse te rinee the oaniater.
Load Type Min Max Number of Cycles | Comyment
Oesign Pressure peg NIA o A
Opersiing Pressure | puig Atme At 28,200
%.!-.8 a8 149 28,200
L Tompershure
Conlenis Speciic Gravity 1.00 1.23 28,200
Contents Level __:9 Empty Fult 18,200
Localized Features
essel and Supporis Empty | Fait+Canister | 29,200 _
Notss
Cycie noreess: The Selier munt increase the munbers of sperativnnl cycies piven sheve by 10% te sessunt for
commissioning duty nniess ptherwise poted.
Nete 5 Bar 88348-2 la veed for Sprey Nexstes PiN OBD & 03D, Reliecs swd Relter Pine PIN 18C & 18D,
Tharmowelis FiM 38A & JBC, Stabiitzer bavs PIN 188, Lid Heid Devwns PIN 208 & 31C p

Sheet3of3 DATA SHEET #: 24580-HLW-MVD-HDH-PO00S, Rev 2
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PLANT [TEM No, 110080008
24590-NLW-AMV-NDWH-VEL-D0004
LY
§§om.w
§§§
8 SEUEDATY
APRWTP POC
24590-WTR-IPE-MVOD- TR0 T
to ASME VI Div ¢
9. pore
Maxtrum Opersiing Volume | 388 | 212 with Conister i Vessel Yeghts (be) Emoey Loarvine ™
Fomd Vohane " | g3 Esbratad 3400 21,200 200
Ervironmantsl Quaificstion 7 1 LA Actt®
Inaldy Dinmatir inch 30 Wand Deeign o]
Leng®vHelght (T: ™~ | 220 (OAL} Bnow Design Mene
Veusnl sssel | Colisackel | Geamic Design 24590-WTP. 3P S-MVOO-TPOC2
Smoing | Dmin | Casie 24390-WTP_IPLFEO1.TO0O
Viarnal Preesurs oy Atwe 5 Note 1 | Selamic Base Moment * e |
Externat Pressure peig At Atne Note 1 | Postwwd Hoal Trem MNowe
Temperature oF 149 28 Neote ¥ | Comvsion Alowarcs inh | 004
M. Design Matsl Temp, | °F 40 Hydroatatic Tael Presasre * [a)

Nots: Plessa nole thal source, spedis! nuciear and byproduct materials,
3 defined in the Atomic Enargy Act of 1854 (AEA), are regutated at
the U.S. Depertment of Energy (DOE) facitities exciunively by DOE

to 8 ;

acting pursuant to ks AEA suthority. DOE asserts, that pursuant to the
AEA, & has 30le and exclusive respcnaibiity and suthority to reguiste source
special nuclear, and byproduct materiats it DOE-owned nuciea
faciiSes. Information contained hemsin on radionuciides I provided
for process description purposes only.
This Bound Document Contains & totsl of 3 Sheets.
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REVISION HITORY
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Drawings and Documents
Attachment 51 — Appendix 10.7
High Level Waste Building
Specifications

The following drawings have been incorporated into Appendix 10.7 and can be viewed at
the Ecology Richland Office. New drawings are in bold lettering.
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24590-HLW-3I'S-AE00-TP001, Rev 0 | Engincering Specification for FILW
Melters

24590-HLW-3PS-MBTO-TP001, Rev2 | Enginecring Specification for Silver
Mordenite Column Design and Fabrication

24590-HLW-3PS-MEEOQ-TP001, Rev 1 Engineering Specification for HEPA Filter
Prcheaters

24590-HLW-3PS-MQRO-TP002, Rev 1 | Engincering Specification for HLW System
HDH Canister Rinsc Bogie
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Notice

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

1.1 Scope

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

B. This Specification has been written for Contract No. 24590-101-TSA-W-000-0010€ and is supported
by Ref 2.2D. Controls and instrumentation requirements for melter design have been incorporated
into Ref 2.2B. )

C. The melters include, but are not limited to, the following major structures, systems, and components
(5SCs): glass containment, glass and glass discharge heating, refractory cooling, instrumentation,
offgas cooling and collection, waste and glass feed, glass frit addition for startup, glass discharge, and
scismic restraint. :

D. The subcontractor shall base the design on the information provided in this Specification, the

referenced documents herein and the current contract documents.

See Ref 2.2D for melter design scope of work

Additional research and technology testing by the subcontractor, to aid in the design, shall be in

accordance with the contract documents.

mm

1.2 Definitions

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

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

Transportation System - Melter components that aid in the transport and positioning of the melter
during transportation, installation, operation, decommissioning and disposal.

Lid - Structural cover over the top of the melter plenum space that supports lid plenum refractory and
all components mounted through it. Lid also includes plates that provide a portion of the gas barrier.
Normal Operation - constitutes all regular and scheduled melter activities geared towards production
of glass product at or near design throughput, i.c., feeding, pouring, idling, and scheduled SSC
changeout.

. Walls - Melter and discharge chamber exterior structural steel.

Overpack - Portable structural enclosure mounted on rail wheels that will be used for transporting
new melters and disposing of failed or spent melters. Overpack will provide restraint, containment,
contamination control, and radiation shielding during melter transport and disposal activities.
Subcontractor - Duratek, Inc.

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

Gas Barrier - Structural steel plate consisting of the walls and the internal surfaces of the lid and base.
The gas barrier serves to support the offgas-related function of the shell, while providing controlled
air in-leakage to the melter plenum.

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

momo 0w
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M. Shell - Structural elements of the melter that ensure confinement of bulk molten glass, should it
migrate through the refractory. Also supports the offgas system by providing a confinement
boundary to direct offgas into the melter offgas system. The shell is comprised of the base, walls, and

lid.

13

Acronyms

Acronyms used in this Specification include:

ccrv Closed Circuit Television

DOE Department of Energy

ICD Interface Centrol Document

HLW High Level Waste

RPP-WTP River Protection Project-Waste Treatment Plant
sC Seismic Category

8ssC Systems, Structures, and Components

wg ‘Water Gage (pressure measurement)

2 Applicable Documents

2.1

Referenced Codes and Industry Standards

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

A. Deleted
B. Deleted
C. American Nationa! Standards Institute/Institute of Electrical and Electronics Engincers (ANSI/IEEE)

f.

Lol ol o

5.

IEEE 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 (1993)
IEEE Std 315, Graphic Symbols for Electrical and Electronics Diagrams (reaffirmed 1993)
IEEE Std 399, Recommended Practice for Industrial and 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)

D. American National Standards Institute/American Society of Mechanical Engineers (ANSVASME)

i
2.

had ol o

' Page
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. ASME B31.3, Process Piping (1996)

ASME Section III, Division I, Subsection NC, Rules for Construction of Nuclear Facility
Components (2001)

ASME Section VIII, Division I, Rules for Construction of Pressure Vessels (2001)

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

ASME NQA-2a, Part 2.7, Quality Assurance Requirements of Computer Software for Nuclear
Facility Applications (1990)

2
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6. ASME Section II, Material Specifications (2001)

Code of Federal Regulations (CFR) - 29 CFR 1910, Subpart 8, Occupational Safety and Health

Administration, Electrical (most current revision)

National Electrical Manufacturers Association (NEMA):

1. NEMA WC, Wire and Cable Standards (1999)

2. NEMA/ICEA (Insulated Cable Engineers Association), Power Cable Ampacities (1999)

National Fire Protection Association (NFPA)

1. NFPA 70, National Electrical Code (1999)

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

Underwriters Laboratories Inc (UL) - UL 508, Standard for Safety Electric Industrial Control

Equipment (1999)

American Welding Society (AWS)

1. AWSDL.1, Structural Welding Code; Steel

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

American National Standards Institute/American Institute of Steel Construction (ANSVAISC)

1. AISCNG690, Specification for the Design, Fabrication, and Erection of Steel Safety-Related
Structures for Nuclear Facilitics (1994)

Amcrican Institute of Steel Construction (AISC) -AISC M016-89, Manual of Steel Construction -

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

Other Reference Documents/Drawings
Deleted
Document No. 24590-WTP-3P5-J000-T0001, Rev 1, Engineering Specification for Melter Systems
C&I Work Specification
Deleted
Statement of Work for Subcontract No, 24590-CM-SRA-HM00-00001, Modeling and Design of
Melters
Deleted
Deleted
Contractor Correspondence No. 025802, Contract No. DE-AC27-01RV14136 - Letter Subcontract
Number 24590-101-TS4-W000-0010, Comments to Duratek's 30 % Design Package Submittal
Document No. 24590-HLW-S0C-S15T-00009, Rev 0C, HLWF Vitrification Building Seismic
Analysis-In-Structure Response Spectra (ISRS)
Document No. 24590-WTP-3PS-S590-T0001, Rev. 1, Engineering Specification for Seismic

Qualification of Seismic Category VII Equipment and Tanks

Document No. 24590-WTP-DC-ST-04-001, Rev. 1, Seismic Analysis and Design Criteria
Drawing No. 24590-HLW-DD-S13T-00071, Rev. 2, HLW Vitrification Building Structural Melter
Seismic Restraint Embed Sections and Details

Calculations No. 24590-HLW-DDC-S13T-00034, Rev. A, Melter Seismic Restraint Embeds

. Document No. 245%0-WTP-3PS-FBO1-T0001, Rev. 1, Engineering Specification for Structural

Design Loads for Seismic Category III & IV Equipment and Tanks
Document No. 24590-WTP-SRD-ESH-01-001-02, Rev 2, Safety Requirements Document, Volume IT

2
Design Requirements ” 21l

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

Page 3
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Details”™ respectively, identify detailed design requirements and interfaces that have evolved from the
functional design requirements for achieving the specified melter operating life and availability. The
detailed design requirements and interfaces also provide a basis for designing the services and facilities
that will support melter handling and operations.

31

General Functional Requirements

A. Other Functional Requirements - Other design requirements are defined in the melter design work
performed in accordance with Contract No. 24590-101-TSA-W-000-0010 and submitted as the
30 percent design package, and contractor comments to the 30 percent design package (Ref. 2.2G).
The package is referred to as the bascline design in this Specification. See also Ref2.2D.

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

1.

2.

Coordinate with contractor to include design features for simplifying remote disassembly of a

failed melter,

The melter shell shall provide bulk confinement of glass in the event of refractory failure. The

melter is not required to operate afier a seismic event exceeding certain lateral acceleration limits,

as defined in section 3.5; however, the shell shall mamtain structural integrity and remain in place

in accordance with the structural requirements outlined herein.

Jack bolts: Design jack bolt system to prevent formation of significant gaps between refractory

bricks. Bolt adjustment shall allow for:

a. Remote operation in the melter cave.

b. Support and adjustment of cooling panels and refractory during assembly, installation,
startup, and operation.

Melter Lid: Design shall include, but not be limited to, the following functions;

a. Support all melter components mounted on and through it.

b. Support refractory overhanging melter plenum, and thermal expansion of refractory during
operation.

c. Provide a continuous gas barrier in conjunction with wall and base gas barrier plates,

d. Provide refractory cooling.

Deleted.

Melter Base: Base will perform the following functions:

8. Support melter during transport, operation and maintenance, decommissioning, and disposal

phases.

Accommodate integrated transportation system.

Provide contractor-coordinated interfaces with overpack and facility restraints.

Provide flatness tolerances for refractory installation.

Provide refractory cooling.

Provide support for refractory during melter assembly, transport, installation, and operation.

House melter services including drains and refractory water-cooling panels.

Conﬁncmcnt of offgas is provided by the gas barrier portions of the shell, with engineered

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

Jeak from the refractory.

e Ao

C. Heating System

L.

Page
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Heating system includes the electrodes (including extensions), startup heaters, discharge chamber
beaters, and thermocouples.
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2. After melter startup, glass shall be direct joule-heated,

3. Thermocouples shall provide continuous termperature monitoring while the melter is in service.,

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

feed tines (internal to melter only) for operation, end plenum thermocouples.

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

E. Glass Pour System
1. Glass pour system includes glass pool level detectors, risers and eirlift lances, troughs, dams, and

discharge chamber structures,

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

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

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

G. Melter Controls and Instrumentation: See Ref 2.2B for specific melter-related functional requirernents
for controls and instrumentation,

H. Tmnsportauan System: System will perform the following functions:

Support roller/wheel] assemblies for melter transport on facility and overpack rails.

2. Guide and position melter on facility and overpack rails.

3. Interface with contractor-supplied drive systems that conform to subcontractor-defined melter
movement criteria (see Appendix B).

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

5. Allow for replacement by an identical melter afier end-of-life or failure.

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

of remote replacement and disposal. Where required, provide installed spare capacity.

2. Use of commercially available components and equipment without modifications will be
optimized to the extent practical, except for components requiring optimization/value engineering
studies per Ref 2.2D.

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

4. A power manipulator and an overhead maintenance crane will accommeodate remote
removal/replacement of modular components and equipment during startup and operation.
Subcontractor shall coordinate with contractor to determine individua! handling, routing, and
access requirements 50 as not to exceed the operating parameters of the handling equipment.

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

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

7. Deleted.

J. Agitation System
1. Agitation system includes bubblers and glass pool viewing system.

2, Armmangement and configuration of bubblers shall aid in optimizing melter throughput.
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Each bubbler assembly, in coordination with the contractor, shall be designed for individual
remeval and replacement.

K. Restraint System

1.

3.2

Subcontractor shall design an anchor system, per the structural requirements below, to lock
melter in place during operation, including pin, restraint, and interface to building embedments as
shown in Ref. 2.2 K.

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

Performance Requirements

A. Design Life

1.
2.

3.
4,
5. Subcontractor shall docurnent bases for declaring the design lives of the melter and a1l associated

The facility is expected to operate for approximately 40 years.

The melter, excluding consumable SSCs specified by the subcontractor, shall have a minimum
S-year design life.

Refer to Appendix B for predicted subcontractor-defined design lives of selected SSCs to support
target availability.

Deleted.

SSCs.

B. Meclter Throughput and Availability

33

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

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

. Target bascline availability for the melter is 83%. Subcontractor shall interface with contractor to

ensure that melter design supports goal.

Design Conditions

A. Site Data (Applicable to Melter Transport in Overpack)

1.

Elevation: 662 to 684 feet above mean sea level,

2. Site Climatological Data:
Ambient Air Temperature Minimum: - 23 °F, Maximum: 113 °F
Rate of Increase Maximum: 26 °F per 20 min
Rate of Decrease Maximum: 24 °F per hour
Relative Humidity Maximum: 100 %, Minimum § %
B. Facility Data

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

2. Melter Ventilation:

a. Melter will be operated as part of 2 cascaded ventilation system.

b. Melter cave will be a primary confinement zone, held at a nominal 1 to 1.4-in. wg negative
pressure with respect to surrounding secondary confinement zones.

c. Melter plenum pressure will be maintained at 2 nominal 5-in wg negative pressure with
respect to the cave.

3. Indoor Temperatures: See Appendix B for melter cave temperature range.

4. Radiation Dosages: See Appendix B for radiation design interface requirements impacting melter
design.

5. Melter Utlity Services: '

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

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

¢. Subcontractor shall identify any other liquids or gases required over the melter lifetime.

d. Subcontractor shall coordinate with contractor to define utilities that require normal service
or backup services.

¢. Subcontractor shall identify critical melter services where stoppage would result in rapid
failure of associated component or melter system (see Appendix B). Include estimates of
time to failure,

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

6. Deleted

34 Mechanical Requirements

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

A. Discharge Chamber

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

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

B. Feed Nozzles

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

2. Contractor will provide the following to each feed nozzie:

a. A dedicated feed line and pump.
b. Cooling water.
¢. Airand water purge.

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

C. Viewing Systems

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

and cold cap.
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CCTV will be used on an intermittent bass, as operation and maintenance requirements dictate,
It will be removed from the melter when not in use. Design CCTV to be removable and
replaceable with remote handling equipment.
Coordinate with contractor for design and incorporation of glass discharge viewing equipment, to
be supplied by contractor,
Viewing ports shall be purged to prevent buildup of solids and other contaminants.
Cocl CCTV ports as required.

fractory Expansion Control System
Design jack bolts to actively control refractory expansion without operator intervention. Remote
operation of, and access to, the bolts shall be maintained,
Coordinate with Contractor tc provide 2 me=ns of locally monitoring cooling panel and refractory
movement with visual indicators.

E. Meclter Cooling Water Systern

1.

Rl

el o

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

Cooling panels shall be designed in accordance with Ref 2.1D3.

Cooling panel design shall be such that internal pressure and/or temperature induced distortions
will not place undue stress against the melter refractory,

Design cooling panels to be emptied at melter changeout or decommissioning.

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

Sece Appendix A for sizes of primary and standby offgas pipes.

F. Melter Offgas System
I
2.

5.
6

G. Piping

L.

Each pipe shall accommodate anticipated melter in-leakage and purge streams. In-leakage
streams include, but are not limited to, room air inflow from lid-mounted component
removal/replacement operations, and inflow from the discharge chambers. Purges include gas
inflows from the film coolers, feed nozzles, bubblers, and airlift lance.

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

contractor.

. Design and configuration of the primary offgas film cooler will reduce the offgas temperature and

minimize solids deposition during the various modes of operation to support downstream offgas
system operation. Sec Appendix B for additional requirements affecting film cooler design.
Film cooler design shall incorporate a means for intemnal cleaning. This operation may be
assisted with remote handling equipment in the melter cave.

Provide redundant pressure measurement for the melter plenum.

All cooling water piping, feed piping and pour flanges shall be per Ref 2.1D1. Piping seismic
design shall be in accordance with Ref2.1D2, Appendices N and F. See Appendix A for piping
fluid service categories. Subcontractor shall provide documentation for justification of service
class selected where different than what is shown.

Joints: Use of all joints other than butt-welded shall be submitted for contractor review and
epproval.

Piping Nozzle Slopes: See Appendix B for slopes of selected utility and service lines.
Discomnects: Coordinate with contractor to define remote disconnect requirements at the
melter-facility boundaries.

Drains: Provide low-point “floor” drains between the gas barrier and the refractory for the
maximum credible leak from a complete break of one cooling water panel pipe. Coordinate with
contractor to provide leak detection equipment at the drains. Design drains to prevent clogging
from particle waste and to minimize inflow of air due to the melter operating at a vacuum.

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

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

Subcontractor shall consider environmental, durability, corrosion and erosion factors during
material selection. At a minimum, subcontractor shall evaluate the following characteristics:
Surface finish

Chemical resistance

Radiation resistance

Pressure effects (cyclical)

Temperature effects

Hardness (possibility of galling and fretting)

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

Ropanos

4, Cormsmn monitoring capability during operations is not required.
I. Bubblers

1.

Bubbler assemblies shall be isolated from the melter lid and 1id jumpers to prevent clectrical
shortcircuiting.

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

35

Structural Requirements

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

A. General

1.

In order to perform its credited safety function, the melter shell must maintain structural integrity
and remain in place to preclude potential impacts to SC-1 items during and after a seismic event.
Thus the melter shell and restraints are SC-1, and shall be seismically qualified in accordance
withRef. 221
a. The “appropriate in-structure response spectra” cited by Ref. 2.2.I for dynamic analysis shall

envelope the 3 % damped ISRS at building lines 10 & C and 11 & M from reference 2.2.H.

b. Subcontractor shall submit a Seismic Qualification Report consistent with the requirements of
Ref. 221

Maintaining structural integrity as required above does not preclude limited yielding of the gas

barrier portion of the melter shell during & seismic event, providing the following general and

safety requirements are met:

a. Permanent effects resulting from SC-II loading shall not prevent the melter from being
removed from the facility and placed in its overpack.

b. Permanent effects resulting from SC-1I loading shall not aliow for the bulk flow of molten
glass.

c. Inorder to maintain the integrity of the offgas system, which is an SC-II1 system, the shell
shall maintain an appropriate factor of safety against yield when subjected to appropriately
combined SC-III loadings.

During transport and normal operating conditions, the deflection under load shall be limited to

allow for proper refractory performance.

Subcontractor shall design an anchor system, per SC-11, to lock melter in place, including pin,

restraint, and interface to building embeds.
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Subcontractor shall verify through analysis that the melter will remain capable of normal
operation after a lateral seismic acceleration at the base of the melter of 0.061g in any horizontal
direction.

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

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

B. Melter Base

1.

See Appendix B for additional structural related interface details.

C. Transportation System

1.

2.

3.
D. Lo
1.

Rollers/Wheels:

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

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

Fasteners, Anchors, and Positioning Devices: Coordinate with contractor to establish design and

interface requirements for all phases of melter life.

See Appendix B for transportation system interface details.

adings

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

be considered include:

8. Temporary rigging equipment during transport.

b. Weight corresponding to maximum glass volume during operations.

¢. Circulated cooling fluids during operations.

d. Encasement of all voids with grout during decommissioning.

Live Loads: Subcontractor shall coordinate with contractor to develop loading requirements and

limits related to transport, maintenance, decommissioning, and jumper attachment.

Seismic loads:

8. For SC-II systems and components, seismic Joads shall be determined in 2ccordance with
Ref221

b. For SC-III systems and components, the seismic loading shall be determined in accordance
with the Ref 2.2.M using the following parameters:

i. Rp=3.0
jii. hx=3.0
jii.  hr=68

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

by ref 2.2.M to the largest base shear value determined in the SC-II analysis

Pressure Gradients: The gas barrier walls shall be evaluated to withstand the operating pressure

range of the offgas lines identified in Appendix A.

Other Loads:

a. Thermal induced loads to be experienced during startup, normal operations, and idling.

b. Piping reaction loads during normal operation. :

¢. Impact wrench load. Maximum design load is 450 fi-1bs.

See Appendix B for melter static and live load detail requirements.

Load Combinations: .

a. The melter is to be analyzed for the loads and combined loads appropriate to the seismic
category (SC) of the component being considered as listed below,
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i. SC-I elements: load combinations are based on the Structural Analysis and Design
Criteria (Ref. 2.2.J) and ANSVAISC N690 (Ref. 2.1J.1)
. SC-IIl clements: load combinations are based on the Engineering Specification for
Structural Design Loads for Seismic Category Il & IV Equipment and Tanks
(Ref. 22.M)
b. Notations
i D = Decad Load
ii. L =Live Load
iii. E = Earthquake
iv. Fp = Inelastic Energy Absorption Factor
v. To = Thermal Loads during Operating Conditions
vi. Ro = Operating Pipe Reaction Load
vii. S = Allowable Stress per Allowable Stress Design Method
¢. SC-II load combinations
i Non-carthquake load combinations, a1l elements
(3) S=D+L
(b) S=D+1L+Ro+To
(c) For primary plus secondary stresses, the allowable limits above are increased by a

factor of 1.5
ii. All elements except those in compression and shear, or for bolted connections
(a) 1.6S=D+L+Ro+To+E/Fn
iii. For elements in compression and shear, and for bolted connections

(b) 14S=D+L+Ro+To+E/Fp
d. SC-UI load combinations
i. S=D+L
ii. S=D+L+Ro+To
iii. For primary plus secondary stresses, the allowable limits above are increased by a
factor of 1.5
iv, $=075(D+L+Ro+To+E/14)
8. Allowable Stresses
a. Allowable stresses for plate and prismatic elements shall be determined using methods
consistent with good structural enginecring practice and the applicable Code, regardiess of
the method of analysis.
i. SC-N ellowable stresses are per Ref, 2.1.1.1
i, SC-TI allowable stresses are per Ref. 2.1K
9. Analysis: For 3D finite element analyses (FEA), in absence of code language governing
allowable stresses, the following analysis approach shall be utilized:
a. Criteria for stresses in SC-II elements

i Stress in elements loaded tn tension, compression or bending shall be maximum
principal stress criteria
ii. Stress in elements loaded in shear shall be Tresca stress (maximum shear stress)
b. Criteria for stresses in SC-III elements
i Stress in all elements, regardless of loading, may be Von Mises {maximum distortion
energy) criteria

¢. Combined responses may be determined by superposition of responses from individual finite
element models, provided eppropriate explanation and justification is given.
10. Support Reactions
a. Support reactions for all SC-II load cases and combinations shall be submitted in accordance
with section 7.2 of reference 2.2 1.
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b. SC-II seismic reactions at the interface of the melter base seismic pin and lug shall not exceed
the following limits, per Ref. 2.2.L. Loads may act in all directions concurrently.
i. 250 kip east-west
ii. 250 kip north-south
iii. 100 kip vertical

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

E. Other
I. Buckling

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

in the Code
ii. The allowable stress of elements subject to buckling due to compressive loads shall
be reduced appropriately as required by the Code.

b. Highly localized arcas of stress determined by FEA to be ebove the allowable stress, are to be
considered according to the Code commentary (Reference 2.1.1.1, section CQ1.5), providing
that engineering judgments are documented and justified where used.

2. Structural welding shall be per Refs. 2.1.L1 and 2.1.1.2
3. Material propertics for structural analysis shall be per Ref. 2.1.D.6

36 Electrical Requirements

Sec Appendix A for melter service and connection details and Appendix B for the balance of melter
design interface details,

A. General
1. The following code references apply to this section: Refs 2.1C1 through 2.1C5, 2.1E, 2.1F1,
2.1F2,2.1G], 2.1G2, and 2.1H.
2. Subcontractor shall spcc:fy the following:
2. Minimum and maximum values of the following clcctncal parameters associated with the
Joule heating process for HLW glass envelopes: AC/DC power, voltage, current, waveform,
and frequency.
b. Melter protective interlocks required on the power source to the melter electrodes.
¢. Electrode firing configuration.
d. Instrumentation and control requirernents for the power source to the electrodes, discharge
heaters, and startup heaters.
B. Electrode Power
1. Electrodes and extension buses shall be capable of carrying the current at the voltage required for
all modes of melter operation.
2. Minimize connection resistance if the extension bus and electrode are two separate components.
3. Connector for making external connections to the extension buses shall allow for expansion and
contraction of the extension bus.
4. Magnetic Coupling: Extension buses shall not causc magnetic coupling with the materials
through which they pass.
5. Electromagnetic Interference: To the extent practical, the configuration of the extension buses
shall maximize magnetic field cancellation.
C. Discharge Heater Power
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Discharge heaters shall be matched to the extent practical with respect to resistance, operating
current, and voltage.

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

The discharge heaters shall be electrically isolated from each other and from the melter structure.

D. Startup Heater Power

1.

2.
3.

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

Design power connectors to cach heater assembly, with coordination from Contractor.

The startup heaters shall be electrically isolated from each other and from the melter structure.

E. Cable

L dl

Noewn AW

el

10.

11.

12.

Refer to Ref 2.1F1 for general cable design standards.

Cables routed within the melter envelope shall be rated for the maximum ambient temperature

encountered.

Cable insulation and jacket material shall be of the low flammability type, per Ref 2.1CS5.

Cable insulation and jacket material shall be resistant to heat, moisture, impact, radiation, and

ozone as required for the expected operating environment.

Cables shall be supported or routed in raceway within the melter structure,

Power cables of size # 2/0 and larger will be single conductor or triplexed.

Instrument cables shall be single-pair, triad-twisted and shielded, or multi-pair with shielded pair

and overall shicld and drain wire.

Control cables shall be multi-<conductor and color coded in accordance with Ref 2.1F1, Standard

Method. Coordinate with contractor to determine requirements for spare conductors that shall be

included in multi-conductor control and instrumentation cables,

Instrument and thermocouple cables will be single pair twisted and shiclded, or multi-pair cable

with individual pair shiclded and overall shicld.

Minimum Conductor Sizes:

2. #12 AWG for power circuits.

b. #14 AWG for control circuits (120 VAC, 125 VDC) and instrument power circuits.

c. #18 AWG for instrumentation - single pair cable.

d. #20 AWG for instrumentation - multi pair cable,

Note: Instrumentation conductors include low-level voltage, current, or digital electrical signal

comnections to sensing and actuating devices.

See Appendix A on conductors for normal and instrument power circuits, control circuits, and

instrumentation (both single pair cable and multi pair cable). Instrumentation conductors include

lIow level voltage, current, or digital electrical signal connections to sensing and actuating

devices,

Cables shall be physically separated in accordance with the function and voltage class as follows:

a. Low-voltage power AC and DC cables.

b. High-level signal and control or discrete on/off control cables (120 VAC, 125 VDC).

¢. Controls with critical safety requirements as determined by contractor,

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

F. Deleted
G. Grounding

1.
2.
3.
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4. Deleted.

3.7 Controls and Instrumentation Requirements

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

B. Instrumentation Requirements
1. For melter design requirements related to instrumentation see Ref 22B.

2. Appendix A contains instrumentation connection interface details related to specific melter $SCs.

38 Maintenance Requirements

A. General

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

To the extent practical, the design will:

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

b. Keep maintenance activitics simple and straightforward, suitable for 8 power manipulator and
an overhead maintenance crane.

¢. Minimize requirement for special tools and equipment for maintenance,

d. Modularize SSCs for remote maintenance, access, and replacement.

¢. Demonstrate best possible access to controls, protective interlocks, and SSCs for
maintenance.

f. Minimize impact on interfacing SSCs while performing maintenance on targeted SSCs.

g. Allow for the gathering of diagnostic information where possible to determine melter life.

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

2. Subcontractor shall perform failure modes and effects analyses on the eritical SSCs identified in
Ref22D:

a. Specify what critical SSCs need to be maintained and inspected, specify maintenance and
inspection requirements, and provide data on predicted availability.

b. Identify potential failures for critical SSCs, and recovery sequences.

¢. Identify and implement sufficient redundancy requirements to minimize impact on glass
production.

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

inspection of all external melter surfaces, per Appendix B,

Subcontractor shall identify all special tools and equipment for maintenance.

All removable or replaceable components and equipment shall have lifting bails designed to
interface with the overhead maintenance crane or power manipulator. See Appendix B for
maintenance handling criteria.

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

B. Baseline Component Design Lives: Sec Appendix B for melter component design lives.

Subcontractor shall advise contractor of changes, including component additions and deletions as well

as improvements in baseline lifetimes.

o &
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4 Quality Assurance Requirements

4.1 General

A. Subcontractor and sub-tier vendors shall perform all design work in accordance with a
contractor-approved quality assurance plan which meets the applicable requirements of Ref 2,1D4,
and in accordance with Ref. 2.1D5.

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

C. See Ref 22D for quality assurance requirements pertaining to specific melter SSCs.

D. The contractor reserves the right to review design work in progress to assess the effectiveness of the
subcontractor’s quality system at any time during the design process. Assessments performed by the
contractor shall in no way relieve the subcontractor of any contractua! responsibilities.

5- Documentation and Submittals

5.1 General

A. See Ref 22D for submittal format, transmission, and review requirements.

52 Submittals

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

Melter Services and Connections Interface Details
(4 pages total)
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Appendix A - Melter Services and Connecions interface Detalls 24590-HLW-3PS-AE0O-TP001, Rev (0

High Level Wasts Melters
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Appendix A - Melter Services and Connections Interface Details

24590-HLW-3PS-AED0-TP001, Rev 0

High Level Waste Melters
INOMIMAL, DESIGN
PRESSURE / LT FLIRD
CoMES: VOLTS AT | NowmeaL | pesson Lear | pressure 1] DEsion LT SERACE NOTES
TEM TN |UNE SCE, service| wosanaL | pomTor | Teween. | FLowsases| vours | TEMPER. | crmcal |catecoey| comwnec
IDENTFER DESCRIFTION maper | won | orsmooe | rree | nowrawes | use | arrer| voresm | poTese) | amumer | sewace | peore s | onTvee
ATER SUPPLY - FIM COOLER WASH
ogpOt A TEucOoER A ey | WA o (eTEmaTTENT] DAW toeu 28 P80 ” 1000 1% P80 0 ) NA
fed0§ mm’;m ) w  |sremaren] ow 1oru 22p8q " terM 1 Paa 28 No NA sTAUDU
ATER SPPLY -PREFEED PLENUM
fed09 L T ATPR WEAT FEED woze s |wremrrren] ew 1000 npPeq ” 10PM 135p80 > o wa | smaumy
WATER SUPPLY - STANDSY OFFGAS
ops0l  |PIPE EPRAY, SAME CONMECTION AS (" o, |ln'snu1'rm Drw 1oPMt 20930 o 1P 18 PG 0 N0 N3 sTAUBL
jogedd

SERVICE TYPE

N
cw
-1
w2
D

1
"
24

duevredl

23

(3]

WELDING ORADE ARGON

COOUNG WATER, DEMINERALIZED, FILTERED TO <2 MICRON, NO CORROSION INHEITORS, CL « 40 PP, SULFATE <100 PPM, TDS <340 PFM, TOTAL SUSPENDED BOLIDS, <00 PPM, TOTAL HARDNESS « 170 PPW
INSTRUMENT AIR PER ANSINRA-B7 .0 01-1968

IRSTRUMENT AR WITH EXTRA FILTRATION FOR PARTICIRATE, WATER, AND HYDROCARBONS

DEMINERALIZED WATER

COOUNG WATER SUPPLY TEMPERATURE 1S TO BE GREATER THAN MELTER GALLERY AIR TEMP TQ PREVENT CONDENSATION
INSTALLED DURING MELTER STARTUP

DISCHARGE CHAMBER AUX HEATERS NOT NORMALLY CONNECTED. HEATER TO BE USED FOR POUR FLANGE GLASS BLOCKAGE RECOVERY
AR LIFT DISCHARGE®S ARE OPERATED IMTERMITTENTLY ONE AT A TIME, ARGON I3 PURGED THROUGH THE AIR LFT AT 0.2 SCFH WHEN GLASS IS NOT BEING DISCHARGED
WA = HOT APPLICABLE

COOLMNG AIR WILL BE EXHAUSTED INTO MELTER CAVE

BUBBLER AND STARTUP HEATERS FIT THE SAME LID NOZZLES

FRIT ADOTTION AND FEED NOZZLES FIT SAME LIO HOZZLES

WAY IHCLUDE WATER FLUSH FOR FILM COOLER

TEMP MAY BE HIGHER IF FILM COOLER AND AR INJECTION STOPS DURING PRESSURE TRIP

SEAL POT OR TRAP REQUIRED

OMNCE PER 4 HOURS THE FEED LINES ARE FLUSHED. THIS HCCURS FOR EACH OF THE & ADS PUMPSFEEDUNES, O 1 B GPH FER MELTER. APFRON ONCE
PER MONTH, FLUSH EACH FEED NOZZLE FOR APPROX 30 MINL

ARt FLOWS DURING POURS DHLY, APPROX. 30 MIN EVERY 3 HR. ARGON USED AS A CONTINUOUS PURGE, EVEN DURING POURS (ABOUT 1 SCFH)
WATER USED TO COOL PLENUM AFTER IDLE  FLOW FROM ONLY 1 NOZZLE IS SUFFICTENT, DURATION APPROX 30 MIN.

UNLESS OTHERWISE NOTED, THE OPERATING DESIGN LIMITS MUST BE BASED ON PROCESS VALUES DEFINED BY RPP-WTP ENGINEERING.
WHERE PROCESS VALUES DIFFER FROM THE BI1.1 PIPING/TUBING SERVICE CLASS, THE SERVICE CLASS IS GOVERNING,

PROCESS VALUES ARE BASED ON PILOT MELTER DATA AND DESIGN DEVELOPMENT, ACTUAL MELTER OPERATING/DESIGN CRITERIA MAY VARY DEPENDING ON FINAL SYSTEM DESIGN BY RPPWTP
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Appendix B - Meiter Design Interface Details

24590-HLW-3PS-AE00-TP001, Rev 0

mat retainer, standard lifting ball for § ton and 17 ton crane hook;
afignment device will protect hester elements from damage during
instafiation (ses maintenancs tools)

High Level Waste Melters
Tag Component (2, 3} interface Detall Interface Criterla Systermv Area Comments
2,3 Locators
agi07 |[bubbler component weight 29031 b, HSH
agi08  {bubbler ntermediate in-facility storage criteria consumable template has storage posiions for 8 consumaties HSH note 5
with 11 in dfla. bases
agi02  |bubbles operating ke MTIF -2 mos HSH
agd3 (bubbler [remote handling requiraments 3inch across fats for captive fasteners, 1-1/4 inch ACME thread, HSH
|t retainer, standard Bfting baR for 5 ton and 17 ton crana hock
vew(3 |octy - for meiter plenum|component weight 250 b. max HSH
vew(7 [cctv - for melter plenumdimensions - ervelops 18.75" dia. X 34.31" tall HSH
vewid jcctv - for mekter plenum |intermediate in-facility storege cnteria consumabie termplate has storage poations for 8 consumables HSH note 5
with 11 In dia, bases
vew(2 |cctv - for melter pienum joperating kfe MTTF « 12 mos HSH
vew(5 |ccty - for melter plenum fremote handing requirements 2 inch scross fiats for captive fasteners, 1-1/4 inch ACME thread, HSH
mat retainer, standard Rfting badl for & ton and 17 ton crene hook
enc49  jcooling panel adjustrment interface/connection adjusiments to indicators nol necessary HSH
expansion Indicators
enc4B  [cooing panel quantity 21 total - 6 on east wal, 9 on north wall, § on west wall HSH
expansion indicators
enc48 |cooling panel viewing crieria need 1o view a 4° dismeler wheel at 8 sieep viewing angle, HSh jumper placemert by project may alfect
expansion indicators Approximately 60-90 degrees |view
enci? |datumn poird - facity  [coordinates of meller datum in plant melter 1: N. 3806« 7 1/4™E. 10149 - 1" Elov. 2’ - 11" melter 2; 30 note 5.
reference fcoordinate system N, 3806'. 7 1/4" E. 10042 - 1 Elev. 2~ 11"
enci8 |datum poind - faciity  [description of physical location located 7.75 inches to south of pour spouts center line on west rail 30
|reference center fing ot elev, 2-11°
enc3f [datum point - facility dimensional tolerance for locating datum  [to be delermined by project after compietion of mefter design HSH nole 5
referencs point in meher cave
anc2i |datum poinl - melter description of physical location (x.y.z point on lop center of west rall, on centeriine of selsmic resiraint 30
referance tocation from which al melter dimensions |pin. See enct8 and resQ4
originate from)
encdt |datum point - melter  |fabricationd sssembly dimensional +/-0.031° (0.0156" for the hole on the end truck and 0.0158" for 30
refarence tolerances the hotes(s) in the restraint
por24  (discharge chamber id |component weight 1642 b, HSH
por23  |dscharge chamber id  |dimensions - envelope 33.125" x 40.0" plan, 19.125" high from bottom of refractory to top HSH
of cover, 34.25" high from bottomn of refraciory to top of Sfting fugs
por08 |discharge chamber lid |operating life MTTF - 30 mos HSH
por()5 |discharge chamber kd jremote hand?hg requirements § inch across flats for captive fasteners, 1-1/4 inch ACME thread, HSH
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Appendix B - Meiter Design Interface Detalls

24590-HLW-3PS-AE00-TP0O04, Rev D

High Leve! Waste Melters
Tag | Component{Z3) interface Detall Interface Criteria Systeny Area Comments
23 Locators
enc2f  |[drain - for annulus drain configuration eibow directed downward with “flapper vaive” on end, drains onto HMP
spaces pOUr Cave Cover
enc38 |drain - for annulus leak detection configuration for dran shel jeek detector lsvel probe wili be located with its tip roughly in HMP
spaces etbow of drain. if lesk develops, water will bulld up to about 5° we,
then any additions water wil drip out of fiapper valve.
enc5| |drain « for annuhss physicat location lower northwest cormer of meter HMP
spaces
encS2 [drain « for annulus operating hie MTTF « life of mefter HSH
spaces . leak detection
equipment
envid2 llacility rais [configuration rectanguiar, 2.5 wide, flat, lop of ras elevation Z.11%, sast/west HMH
rafl stops 11-3/4"11-3/4" north of bulding grid K
envdl |facikty rafs load limits - horizontal Design anchorage of rail for 10% of vertical load on wheel HMH conforms 1o wheet vendor design
recommendations and Crane
Manufacturers Associstion of Americs
(CMAA)
envST  [faciity reils load imuts - verteal Assume 2 imes wheet rating in env52 for occasional overload HMH
env38  Jiacility reils materialfintsh/coatinghest treating 17-4PH stainless, condition H200, yiek] stress = 183ks), RMS 63 HMH
f o 125, no coating,
envi9 [laciity rails medmum rail gap 8 inches HMH Subcontractor comfortable croasing any rail
g=p smaller than 20.5 inches (whee!
spacing), less 2 inches (load distribution
per CMAA 70, 3.3.2.3), lesy any rall tspars
used. A 7.5 inch rall gap between the HL
melker overpack and the HLWY vitrification
facity rals will be acceplable,
env4( |facility rails stre/configuration 2.5" wide, must be flat, no more than a 1/32" chamfer (or radius) HWH
on edges, af least 1° tall for ral flange clesrance. Top of rall
efevation 2'-117, rafls stop 11-3/4" north of buikding grid K.
enwd 1 |facility raily tolerances - horizontal latersl /parailei honzontai lateral deviation +/- 0.04" over a 8 foot rall span, HMH
parakeFam of raks In horizonial plane +/- 0.04° for each 16 foot
1pan {(non-cumuiative)
envi4 [(acility rails verticalleveiness tolerance 0.060" HSHHMH Requirement driven by faciity rad flatness
olerance
fedi4 [feed nozrie component weight 103 . HSH
fed11 |feed nczzle dimensions « envelope 13" dia. flange X 23.83" long HSH
fed2t |teed nozzie intermediats htathy storage criteris consumabie template hag storage positions for 8 consumables HSH note 3. Feed nozzie to be slored In
with 11 In dia. bases Consumabie Template
fed03  |feed nozzie operating ke MTTF - fe of melior HSH
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Appendix B - Meiter Design Interface Detalls

24590-HLW-3PS-AED0-TP0O01, Rev 0

High Leve! Waste Melters
Teg Component {2, 3) Interface Detail Interface Criteria Systenv Area Comments
PR Locators
fedQ7 |feed nozzie remote handling requirements 5 inch across flals for captive fasteners, 1-1/4 inch ACME thread, HSH
nut retziner, standard Ffting ball for 5 ton and 17 Yon crane hook
fedid [feed nozzle - glass frit jcomponent weight 132 . HSH
addiion
fedi8 [feed nozzle - giass frit  pconfiguration project design requirement, Will be configured to interface with HSH shall interface with consumable bucket with:
addition subcontractor port design, gate vaive on botion to sccept buk charge
of frit wio metering
fed20  [feed nozoie - glass frit  [intermediate in-faclkty storsge criteria consumable template has atorage positions for 8 consumables H5H note 5. Storage location will be determined
addition l with 11 in dla. bases by project operations
fed05 [feed nozzie - glass it [remots handing requirements 4 inch across fiats for captive fasteners, 1 1/4 inch ACME thread, HSH
addition nut retainer, standard fting bal for 5 fon and 17 ton crane hook
0g313 |film cooler jcomponent weight 251, HSH
ogsii fim cocter dimensions - envelopa 22° tia. flange x 23.5" long, from bottom fo top of flange HSH
ogsls |fim cooler Jntenmediate in-faciity storage criteris consumable template has storage positions for 8 consumables HSH note 5
with 11 In dia. bases
o0gs03 (him cooler joperabng e MTTF - 38 mos HSH
0gs05 |fm cocler remote handling requirements 2 inch across flats for captive fasteners, 1-1/4 inch ACME thread, HSH
rut retainer, standard kifting bal for 5 ton and 17 ton crane hook
ogsi? |fim cooler cleaner componen] weght 1000 b, max H5H
ogsti8 |film cooler clesner dimensions - envelope fo be venfied after melter design ia compiets HSH
ogs37 |fim cooler clesner mermediate in-facility storage criteria consumabie tempiate has storage postions for 8 consymables HSH note 5. On hold
with 11 in dia, bases
ogs08 |fGim cocler cleaner operating ife MTTF - 12 mos HSH
ogs08 |fitm cooler cleaner remote handing requirements 3 inch scross flats for ceptive fasteners, 1-1/4 inch ACME thread, HSH
mu retainer, standard Fing bafl for 5 ton nd 17 ton crane hook
lotv05  [glass poot lovel {component weight 10z h. HSH
detector
piv07  |gtass pool level dimensions - envelope 76.2" iong to bottom of Range, 87.22" long to top of Axed Ifting HSH
detector ball, 13° dia flange, total width ks 13.94°
piv(09  |giass pool level mtermediate in-faciity storage criteria consumabile template has storage positions for 8 consumabies HSH note §
detector with 11 In dia. bases
piv(i2  jglass pool level operating life MITF -9 mos HSH
detector
piv(4  giass pool level iremots handiing requirements 4 inch across Rats for captive fasteners, 1-1/4 inch ACME thread, HSH
datector nut retainer, atandard Kfting bai for S tors and 17 ton crane hook
por2B (glass riser airkft fance  [component weight b, HSH
porz? |plass riser airift tance  |dimensions - enveiope 87.75" long to top of plug, 85.71" long to top of fixed kking bait, 13° HSH
dia flanga
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Appendix B - Maiter Design Interface Details

24500-HLW-IPS-AE00-TP0O1, Rev 0

High Level Waste Melters

Tag Component {2, 3} Interface Detalt Interface Criteria Systemd Area Comments
{29 . Locators
por31 |giass riser airlfl lanca  [intermediate in-faclkty storage criteria consumable template has storage positions for B consumables HSH note §
I with 11 In dia. bases
Ipono glass nser airkfl lance  [operating kfe MTTF « life of melter HSH
Ipor12  [glass nser pirkft lance  |remote handiing requirements 8 inch across flats for captive fasteners, 1-1/4 inch ACME thread, HSH
mA retainer, standard ¥fting bak for 8 ton and 17 ton crane hook
encdS |jackbolt adjustment interface/connection PaR 3000 wih paraflel gnp hand inferfaces directly with adjuster. HSH
Max torque 185 in-b,
enc2? |jackbolt monitoring pian during startup and for final pian lo be delermined. May only need periodic (menthly HSH
general maintenance basis) monitoring using in-cave cctv's
encAd {jackbolt quantity 21 toial - 6 on east wall, 9 on porth wall, 6 on west wall HSH
enc2B ljackbolt viewing criteria direct visual with in-cave camers HSH Dwect visibility or vistbikty with melter cave
CCTV
anc0} [meiter - casiable sfiowabie sit times beifore bakeout 12 months+ BOF Subcontractor design cbjective
refractory
ench4  |meiter - general boit torque Bmi for use of fremote impact 1450 M-ib, max HSH
wrench
env(d |melter - general clearancs criteria for maintenance and Eimded or nO sccess al sides or under jumpers to east. Hems on HSH Cable attachment points front and rear.
equipment access easl site requiring visual menftoring to be angled to north or Accessible with 300-750 ft-b. varisble
south, torque impact wrench af jackbolt sites and
jumper shes
envbl |meiter - general clearancs cnteria for services under meiter no services or obstruchons 1o exst between top of raits up to HSH
bottorn of mefter basa (cross beams), excent for tathooks.
env5S  imelter - general component/consumnable ifting design kfting bales/devices designed 1o 3 times yleld HSH
criteris
enci0 |melter - generat design for remote breakdown of meiter in |%d designed to be removed for decontamination and for access to HSH Open Issue for semate molten glass
event of catastrophic fafure pool for glass removal using remots operated incave equipment. removal; drawings cited do not Includs
Actual procesa for fid removal ta be defined by project after melter cradle concept
design is compiete.
encit [melter - general dimansions - envelope 172" N-S x 154" E-W x 145" high (installed component height from, HMH
top of rafl). 157 high to top of extended Lifting balls, 134" high to
top of metter shell.
envll |meker . general felectrical groundng connections - location [use off-gas jumper, stancby off-gas jumper, and two feed GRE
and connection detafs fumpers, requires that the submerged bed scrubber and feed tank
be grounded.
envi4 |meller - general guard raits and safety barriers - guard rails and safety barriers are not 8 project requirement HSH note 5
configuration and loads for startup
encif |melter - general Ifting bad design for consumabiles/ listed separately for each component - see remote handiing HSH
replaceable equipment |criteria
env0S |[melter - ganeral maintenance tool needs discharge heater assembly handimg stands, spreader bar and HSH
instaftation afignment/ guide tool; cover plates; mefier wheel power]
|package; electrode thermocouple instafiation and guide took;
commissioning plass pool sampler
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Appendix B - Melter Deslgn Interface Detalls

24590-HLW-3PS-AE00-TP001, Rev 0

High Level Waste Melters
Tag Component (2, 3) interface Datail Interface Criterla Systemd Ares Commaents
{2, 3) Locators
ovG8 | melter - general Radiation dose rate - extemnal sides: 39.8 remr, frontback: 65.3 remsr, bottomn: 12.5 rem/hr, HSH Combined dose for (° shieldng. For other
top (na decon): 84.0 remr, lop (wf decon) 4.50 rem/Mr cases, sea reference p. 33 of 36,
enc39 |melter - general thermal movement {maximum} of any 0.156" HSH
inozzle, from centrold of melter
encd2 |meher- generat tolerances - fabrication/assembly +- 0.078" (includes meler datum point location tolerance, +/- HMHHMP specific tolerances defined on
dimensional tolerances for flexible 0.032 for positioning id wrt mefter datum, 0.015" for positfon Subcontractor meler sssembly drawings
connecions from meter datum point tolerance for each hole from machining)
encdd  |melter - general tolerances - fabrication/assembly +/-0.078" (ncludes metter datum point locabon tolerarcs, +/- HMHHMP spacific tolerances defined on
dimensional tolerances for hard 0.032" for positioning fid wrt mefter datum, 0.015" for position Subcontractor meler agsembly drawings
connections from melter datum point tolerance for each hote from machining)
anc15 |[medter . genersl use of common ports between operating  [bubblers and startup heaters ara the only consumables that wtize HMP
modes » common port
enc01 |meilter - genersl weight - empty and operating 178,695 b. without giaas, 199,029 Ib. with plass HWMH tolerances not included
env58 1mener-ld handling cradie configuration handiing cradie wilt be attached to metter kd for Mepping and BOF
shipping. Lifting/ transportation devices to bek fo cradle. —
env62 [mefter - id handiing cradie requirements for accommodates flipping of metter fid 130 degrees; does not BOF
assembly/transport inferfere with castable refractory instaflation; protects 8d studs, Iid
and refractory during bake-out and transportation; supports
dischargs chamber top surface to preverd buckfing of fid side
walls
envE) |[melter - id handling cradle requirements for timported Into cave via overpack; inferfaces with in-cave embeds; HSH
decommissioning is handled In cave with 12 iting beam and remote tooling (impact
{wrench, etc.); able to ba decontaminated; designed for high-cycls
vibration from jackhammer during refractory breakout
envST  |melterid handling criteria metter id must be safely fipped cduring essembly, transportation, BOF
and decommissioning (see envS2 and envB] for apecific
requirements)
erv59  |meRer- WingAlipping loads total kfled weight not to exceed 17 tons (capacity of in-cave crane) HSH
ogs18 |melter .- operation annuiar space in-leskage air qualty unfitered cave ar HOP
gisO1  |melter - operation qgirss composition - forming chemicals by {reference composition for envelope D 1ank AZ101 Is glass 93-31 HMP
waste envelope
gisO7  [melter - operation giass electrical conductivity 0.1=0.7 Sicm @ 1100 = 1200°C HMP
gist3 |meler - operation glass frit composition AR203 - 12.57%, Ca0Q - 0.40%, K20 - 2.01%, MgO - 2.11%, P205 HMP Composition sublect to chenge based
- 3.42%, 200 - 2.12%, B203 - 17.29%, Fe203.-0.70%, Li20 - ot fong term idfing reg prts 0
2.51%, Na20C - 15.88%, SiO2 - 39.93%: Viscosity - 50 poise @ commissioning,
1125°C, Conductivity ~0.35 S/em @ 1125C, Liqukdus < 500°C
por28 Imeﬂer- operation glass pool level rangs during operation  |4)*- 43.8° HMP
gts09 ]menor - operation glass pool fiquidus temperature, rangs <950°C HMP
g1l imeﬂer-oper!ﬁon glass pool iemperature rangs 1100 - 1200 C wi setpoint at 1150° C HMWP
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Appendix B - Melter Design Interface Detalis

24590-HLW-3PS-AE0Q0-TP0O1, Rev D

High Level Waste Melters

Tag Component (2, 3) Interface Detail Interface Criteria System/ Area Comments
{2,3) Locators
LLARI lme!ter-operaﬁon glass viscostty ) operatng temp, range |10 1o 150 Poise at 1100°C VP
witO4  |melter - operation heat loss through melter shell to cave, 78 kW Csv
l feed mode
w05 rmeNer - operahon heat loss through metter shel 1o cave, idle [85kW C5v
mods
envG0 |mefter - operabon maximum/minkmum amblent temperatures | 113F / 59F c5v
in mafter cave
0ge24 |metter - operabon offgas temperature downstream of film 207-249C HOP
cooler « during foed - normsi snd design
iranges
0gs25 [meler - operation offgas temperature downstreamof film  |313C HOP
cooter - during Idls - normai and design
ranges
0qs20 |meler - operation offgas tempersture in pienum ~ during feedl 400 - 550 C HOP
- normal and design ranges .
ogs2i |[meler - operation offgas lemperature in plenum - during idle {1000 C HOP
nomnal and design renges
wst08 [meler - operation waste feed charscteristics « normat waste | per simulated waste u3ed in pilot melier tests, will depend on HMP
actual composition of tank waste delvered to project. Tank AZ101
with £8-31 glass adequately defines waste composition for mefter
design purposes
w3t07  [meRer - operation waste feed characteristics - range of feed [wik depend on actual compostion of tank wasie deiivered to HMP
variation project. Tank AZ101 with §8-31 glass sdequately defines wasts
composition for metter design purposes
fed12 meler - operation wasle feed distribution through feed two nozzies are required for proper plenum pool cokd cap HMP
. nozzles with respect 10 opecsting modes [ distribution, regardiess of operating mode
ervS4  [meler - seismic in-structure seismic response spectrs Ref. 2.2 H, Piots 108, 107, 108 @ O elevation, Joint J-12-1, Node 30 "Seismic Qualification of Setsmic Category
l 5423 111 Equipment and Tanks®
envES |meber - seismic remote handling requirements for setsmic [hex head bolt, 2° scross flats for engaging setsmic pm with remote HSH pins are provided with each metier
restraints impact wrench,
res03 [meiter - seismic restraint loads west pin 180,317 b, eastiwest, 109,012 Ib. northsouth, 210,708 HSH
b, resuttant. East pin 0 b, east/west, 109,012 ib. north/south,
109,012 th, resuftant applied at 1°-5 172° shove top of embedded
plate {slev. 4°-27). Vertical load at each taihook restraint: 58 870
b. upward
resQ4  |meltsr - seismic restraint location pins: 7.75" South of Col. Line K, on centeriines of rails; Taithooks: H3H
pin centerfines 8.25" inboard of rall centertines at elev, 2-11,395°
{0.355" shove rail), south face mounts at 136.23" north of medfter
datum. North face of faciity pin recelver plats to be 13557 north
of melter datum,
res05 [meler - seismic restraint quantity four restraints, including two “tailhocks* for overtuming HSH
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Appendix B - Molter Design Interface Datalls

24580-HLW-3PS-AEQ00-TP001, Rev 0

~ High Leve! Waste Melters

Tag

Component (2, 3)

Interface Detait
%3

Interface Criterla

Systermy Area
Locators

Comments

melter - getsmic

seismic restraint bracket envelope

piny: east embed horiz mounting surface - 1.-8” x 4'-6° st eley, 2-8)
172 West horiz - 198" x 4'8° ot elev. 2-8 1/2°, vertical surface 1
§° high x 4-8" at 7-2" from meRer centerfine. North edge of
eastivwest embed at 10 2/4° / 4 1/4" south of bufiding grid K.
Tafhook: §* wida bracket with pin hangs below meiter 2.603"
below top of rall just Inskie of wheels. Talhook receiver
dimersion: 7.5" wide brackel wf 3dia. hole and 3.75" edge
distance (including at clipped comers). Matt: 1.5° thk, 3041 S8,

HSH

envEd

{meker . seismic

seismic restraint embedment tolerances
for manufacture

East embed: top of piate at flat 1o within 0.015; vvest embed: fop
of plats east of vertical plate flat to within 0.015%, perpendicutarity
and flatness of east face If vertical plate: 4/ 1/16" of 90 degree
plane. Excluded from sbove areas of hortzonlal and vertical
surfaces: A 45 degrea dianonal 3/8* fillet plans st the intersection
comert ¢f the two piates. Fiffet weid bulkd-up shall nol penetrate
this plane. Plate length dimenstons not Ested above +1- 1/8°,

C58A

tolerances ere needed o ensure that no
additional modification of setsmic lug
assembhies {3 required in fledd.

env 70 Tneﬂer - seiamic

seismic restraint embedment tolerances
for placement in fleid

Enst embed: location of north and west edges of piate +/- 1/8",
Top of plate elevation +0°, -1/8° and level within 1/18%; West
embed: location of north and east edges of plate +/4 1/8°, Top of
plate st lug base area (sast of vertical plate): elevation +07, -1/8°
and jevel within 1/167, location of east foacs of vertical plate +1/8",
-0 of indicated distance from melsr centerdine and paralial to
mefter conterkne within 1/18*

CS8A

[res06

meifter « seismic

seismic restraint installation requirements

Resiraind hug base porth edge to be instatied 5.5 south of meiter
datum; tenter of tongue to aRgn with rall centerfing. Hole Infug is
marked with melter moved into position, then removed from base
for machining hole, Lug base ts wekied inplace and kg Is
reafigned horizontally uaing shims on sides; bellevifla spring
washers are used to lock in final vertical position. Lug bese weids
are bevel welds slong pour cave wafls snd st lop edge of west
base, fMets efsewhere.

HSH

one-time set up required for first melter in
cave will nol spply to subsequent meftery

|res02

meler » seismic

seismic restraint interface configuration

Subcontractor designed pin attachment (WTP-M-21730) welds to
embed In mefter cave, Tallhook for upIfl on north end: 2.5° dis. 3°

fong pins facing south and fitting into 3* dia. recefving holes. See
env5a

HSH

ervil

[metter - ranspont

guidance system - criteria for locating and
setting mefter in faclity

guidance and location tolerances of fanged wheeis on west sl
and setsmic ping

erv28

{melter - transport

loads and moments transfermed fo meter

Towing lug on north side of melter designed for 0.23 tmes meler

weight

HMH

load is o drag full meiter with some, bul
not all wheels saized up,
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Appendix B - Melter Design Interface Detalls

24590-HLW-3PS-AE00-TP001, Rev 0

High Level Waste Melters
Tag Component {2, 3) Intertace Detall tnterface Criteria SystemJ Ares Comments
. 23 Locators
enviS [melter - transport |loads and moments transferred to mettsr ] Towing lug on south side of melter designed for 0.5 times meiter HSH load Is to drag full melter from overpack
welght with all of tha wheels selzed., Must
overcoms static friction of wheels on
overpack rafis, Lubrication will be appled
to overpack ralls prior to insertion of spert
maelter,
envi9 jmetter - transport max acceleration/deceleration xy/z during 0.1 g HMH
transport (new malter only)
env2] {mefter - transport iremote handiing recuiremsnis for cave  |use PaR instafled "shepherds hook” with capacity lo drag meiter HSH
[import from overpack,
erwdl  [melter - ransport stop/deceieration mechanism for melar | proximity switchvstop swilch mounied on in-cave wal HSH
import (into cave)
cig02  [eping - cooling water | siope of cooling water piping no slope required for operational purposes PCW must have the abikty to blow out dry with
1 4
encd fp!phg - offgas nozzle |thermal movement 0.078° HMP
ogs3d |[piping - stancby offges foperating fe MTTF - fife of melter HSH
prm05 [plenum pressure | component weight 170 ib., aboul the same as 8 blank plug HSH
ssnor
prm07  |plenum pressure dimensions - envelope 26" dia, x 64" tall HSH
sensor
pm03 |plenum pressure intermediate in-faciity storage oriteria consumabile template has storage positions for 18 consumables HSH note §
sensor with 7 in dis. bases
prmi)2 prfl.l‘!'l pressure operating kife MTTF - iifs of melter HSH
sensor
prm4 | plenum pressure remote handling requirements 7 inch across flats for caplive fasteners, 1-1/4 inch ACME thread, HSH
sensor nut retainer, standsed kfting bal for 5 ton and 17 ton crane hook
enc5) jplugs - kd spares operating hfe MTTF - file of metter HSH
htg18 [startup heater component weight 1074 b, for 5 heaters, 215 b. each HSH
hgl4 |startup heater dimensions - envelope 16.75" dia. flange x 64.0" to top of cable enclosure HSH
hg19 {startup heater intermediats in-faciity storage arileria consumable buckel and template to be devised by project HSH note §
htg02 |startup heater operating kfe MTTF « 3 mos HSH operatng kfe is for healer elements, Rest
of heater should last life of mefter
|ntg0s  |startup heater remote handiing requirements 8 Inch across fiats for captive fasteners, 1-1/4 inch ACME threed, HSH
A refainer, standard Kting batl for 5 fon and 17 ton crane hook
htg21  jthermocouple - component weight 18 b, HSH
discharge chamber
hig24 |[thermocoupla - intermediate in-faciity storage cnteria consumabie template has stornge postions for 16 consumables HSH note 5
discharge chamber with 7 in dla. bases
tmp29 [thermocoupie - operating Lfe MTTF - 12 mos HSH
dischargs chamber
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Appendix B - Melter Design Interface Datalls

24590-HLW-3PS-AE00-TP001, Rev 0

High Level Waste Melters
Tag Component (2,3) Interface Detall Interface Critsria System/ Area Comments
{2,3) Locators
hg25 |thermocoupte - remots handiing requirements use standard bfting bait for 5 ton and 17 ton crane hook HSH
discharge chamber
hg22 [thermocouple - dimensions - envelope 5.257 dia plug x 58.19" from bottom of themnocoupie to top of HSH
discharge chamber fifting ba®l
thermowell
mp3t rthennooouple- componenl weighl 16 b, HSH
electrode extersions '
tmp32 |thermocouple - dimansions - envelope 5.25" dia plug x 61.69" from bottom of thermocouple to top of HSH
electrode extensions fting ball
tmp3d |thermocouple - ntermecdhate in-faciity storage criterta consumatia template has storege positions for 18 consumatles HSH note 5
elecirode extensiony with 7 In dia. beses
tmp34 [thermocouple - operating life MTIF « 12 mos HSH
electrode extensions
tmp35 jthermocouple « {remote handling requirements horizontal insertion HSH
electrode exiensions
tmp17 (thermocouple - component weight t6 b, HSH
iplenum/poot
tmp28 |thermocouple - mtermediate in-facility storage crieria consumable template has storage positions for 16 consurnables HSH note 5
plenum/poct with 7 in dia. bases 1
tmp37  |thermocouple - operatng kfe MTTF - 9 mos HSH
plenum/pool
tp06  {thermocouple - |remota handling requirements use atandard hfting bai for S ton and 17 ton crane hook HSH
plenum/pool
tmp19 jthermocouples - component weight 18 bb. HSH
lrefractory
tmp27  [thermocouple - inermediate in-facilty atorage criteria consumabie tempiale has storage positions for 18 consumables HSH [note 5
refractory with 7 In dla, bases
tmp0? |thermocouple - operating kfe MTTF - greater than 12 mos HSH
refraciory
tmp09  |thermocouple « remate handing requirements use standard lifting ball for 5 ton and 17 ton crane hook HSH
refractory
mp30 jthermowel - cischarge |operating ke MTTF - 12 mos HSH
chamber
mp3g |thermowell - component weight 69 fb. HSH
plenum/pool
tmp1s |thermowell - dimensions « envelope 13 cha flange x 94.52" long from bottom to top of fixed kfting bail HSH
Jplenum/pool
tmp38  Jthermowel « operating Ife MTTF « 9 mos HSH
[plommpool
imp18 [thermowel - refractory |dimensions - enveiope 7.0" dia x 113.84" long HSH
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___Appendix B - Meiter Design Interface Detalls

24590-HLW.3PS-AEQ)-TP001, Rev 0

High Level Wasto Melters
Tag Component (2, 3) interface Detail Interface Criteria System/ Arsa Comments
23 Locators

w07  |ventinsert - discharge joperating hife MTTF - 30 mos HSH

chamber
w08  fvent line - discharge  |operating kie MTTF =30 mos HSH

chamber
envd? |wheels friction coefficient between me'ter and 023 HMH estimated value

faciity metier rals
envil Iwheels remote handing requirements no remeta adjustments required HSH
envd7  |wheels type/materiaty Demag Model DRS315, cast iron HMH
env52 |wheels whee! load capacity 48,500 b, for Demag Model DRS315. HMH
erwdl [wheets wheel lbad distribution - over sl wheels  |Max- 26,8001, HMH
erwdd  |wheels wheet location and spacing outside, 148° rad span (c-c), east/west side: south wheel HMH
canteriing 22.57/24 5" from seismic pin respectively

ernvdS (wheels wheel quantty 7 wheeis per side, spaced approximately 20.55" center-{o-center HMH
Notes

1 Cohumin Descriptions

*Tag" - Detail identifiar. Not to be reused,

“Component” - Description of specific mefter SSC for which
the interface detsil is associsted, use as 8 sorting column.
*“Interface Detal” - Description of interface/design detall in
question. Use "Component” columnn for complets detal

description.

“intarface Crileris® « Interface/design data, based on
requirements in the specification,

“System/Area Locators® - developed In accondence with
profect procedures, identifies impacted discipiine,

"Comments* - For providing status and/or additionat clarification.
2 Wirite key words first, folowed by secondary description if necessary.

3 Use these columns together to fufly define interface detall.

4 N/A-not epplicable

5 interproject interface detall, not 8 subcontraciorfproject intarface detal.
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Drawings and Documents
Attachment 51 — Appendix 10.9
High Level Waste Building
Material Selection Documentation

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

in bold lettering.

Drawing/Document

Description

24590-HEW-N1D-HDH-PO003-Rev-0

Material-Selection-Data-Sheet-for- HDH-
V51-60002/4

24590-HLW-NID-HD}I-P0003, Rev 1

Material Selection Data Sheet for HDIH-
VSL-00002/4

24590-HLW-N1D-HDH-P000S, Rev 1

Material Selection Data Sheet for HDH-
VSL-00003

24590-HLW-NI1D-HDH-P0007, Rev 1

Material Sclection Data Sheet for HHDH-
VSL-00001

24590-HLW-N1D-HMP-P0001, Rev 0

Material Sclection Data Sheet for HLW
HMP-MLTR-00001 & 2

24590-HLW-N1D-HOP-P0002, Rev 0

Selection Data Sheet for HOP-WESP-
00001/2

24590-HLW-N1D-HOP-P0003, Rev 0

Material Sclection Data Sheet for HOP-
ADBR-00001A/IB /2A2B

24590-HLW-N1D-HOP-P0004, Rev 1

Material Sclection Data Sheet for HOP-SCO-
00001/4

24590-HLW-N1D-HOP-P000S, Rev 1

Materia! Selection Data Sheet for HOP-SCR-
0000172

24590-HLW-N1D-HOP-P0006, Rev 1

Material Selection Data Sheet for HOP-ABS-
00002/3 '

24590-HLW-NI1D-HOP-P0009, Rev 2

Material Sclection Data Sheet for HOP-VSL-
00903/4

24590-HLW-NI1D-HSH-P0001, Rev 0

Material Sclection Data Sheet for HSH-TK -
0000172

24590-HLW-N1D-RLD-P0001, Rev 0

Material Sclection Data Sheet for RLD-
VSL-00007




24590-HLW-N1D-HDH-P000

Rev.1
PLANT ITEM MATERIAL SELECTION DATA SHEET |

HDH-YSL-00002 & HDH-VSL-00004 (HLW)
Canister Decon Vessels n%& ﬂlg{l}lgﬂp 1|J m

s Design Temporshurs (F) (inex/imin) 22540
s Design Prosae (peig) (Internaliexiernal): 13/am
»  Location: out cell )

Coatents of this document ar¢ Dangerous Waste Permit affecting

Operating conditions are as stated on aftached sheets 6 and 7 | |

Operating Modes Considered:
& The tank is filled with the acidic decontamination solution &t normal operating tempersture, '
Materials Considered:
Material Relative Acteptable Unacoeptabie
{UNS Ne.) Cost Madertal Materiad
Carbon Steel 0.23 X
304L (530401) 00 X
JT6L(531603) 18 X
&% Mo (MOB36 T/NORYIE) 7.64 X
Alloy 72 (NO6072) 4 X
T+-2 (R50400) 0] X

Recommended Material: UNS R50400

Recommended Corrosion Allowance: 0.040 inch (lncludes 0.024 inch corrosion
allowance and 0.004 inch erosion sllowance)

Process & Operations Limitations:
None identified

Please pose that source, special suciear and byproduct materials, o8
defined in the Atomic Encrgy Act of 1954 (AEA), are regulastad sy the
U.8. Orpartment of Entrgy (DOE) facikishen exchusively by DOE
scting purseant 10 s AEA suthority. DOE sseorts, that pursuant o
the AEA, it hms 30k ind enciushve responaibility sad suthority to
regulate source, specinl mucloar, and byproduct sraterials at DOE-~
ownod nuclear facilities. Iaformation containad bercin on
radionuclides ja provided for peocess description purposcs only. Thu bound docurment containg & ol of 7 sheets. |

FAY

1 {42/1/o5| Ilswed for Permiting Use @/ ‘l‘/M& M{’
LA

o 3/15/04 | Jssued for Permutting Use JRD APR

REY DATE REASON FOR REVISION PFREFPAREIR CHECKER APPROVER
Sheet: lof?
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24590-HLW-N1D-HDH-P0003
Rev.1
PLANT ITEM MATERIAL SELECTION DATA SHEET
Corrosion Considerations:

Canister decontamination vessels hold the filled canister and the ceric nitrate soluticn during decontamination.
Heating and cooling coils are used to maintain the decontamination solution at 149 *F. Aftex the
decontamination solution is drained from the vessel, spray rings rinse the canister with nitric aid and

a Ceneral Corrosion

Corrosion rates of 304 stainless stec! in Ce-IV/hnitric acid solutions depend on temperature, nitric acid concentration, and
cerium concentration, bit are typically sbout 350 mpy, Thus, the nest solution is good for decontamination of stainless stee]
but canoot be stored in stainless steel containers.

“There are no published data on the dissolution rete of Ti-2 by Ce(NO,)/HNO, solutions. However, Craig (1989) states that
Ti is very resistant 10 nitric acid except that in the 20-70% concentration range (maxinmom st 45%), the corrosion eate is
relatively high, The use of sbout 12% acid fonimizes this. Corrosion it inhibited by Ti™, Cr', and Fe™ fons 85 well as by
other oxidiring fons. Ce™ is not mentioned, However, it is expected to behave simitarly.

Zirconium, according to Craig (1939), can crack In concentrated nitric acid, such as might be present In condensed vapors.
Consequently, it Is not more appesling than Ti.

Weit Valley Nuclear Services bas pot examined their Ti-2 vessc! for comosion. However, they do pot belicve it has beena
problem. The teason Ti was sclected was that it wat recommended by Battelle-Nortrwest (PNNL). PNNL recommended it
becausc electrodes used i scveral earlier studies were Ti and had not visibly degraded.

Conclusion:

Ti sppears to be an scceptable alloy although there are no published dais, or known ished data, on the topic. Based
on an exarination of the chemical and electrochemical behaviors of Ti alloys and Ce™ solutions, no problem appears to
exist.

b Mitiag Corrosion

No data are available. Ti is resistant 10 pitting in chloride solutions although the effects of & highty oxidizing medium, soch
83 Ce™, with chloride are inkmown. Hmm,hﬂﬁlmmﬂemuhmdthﬁea?hrhhm@umm
any Y'Cs contamination. According to Meigs (2000), this should smount only to 0.13 Ci of 'Cs, equivalent to sbout 1.5

mg of Cs and therefore 0.4 mg of chloride. With approximately 800 L of solution, the chloride is expected o be sbout 0.5

prd.

Pitting of the canister is not expected to be 8 concemn because of the low chioride concentration, the high pitrate
concentration, and the high general cotrosion rate.

Conclusion:
Pitting of the canister is not considered 8 problem as long as the 3041 meets specifications. Pitting of the Decontamination
Veseel iz not & concern.

¢ End Grain Corresion
No publighed data, but not expected to be a concern.

Conclution:
Not likely in this system.

4 Siress Corrosisa Cracking

Cracking of the canister is not 2 concern at the stamed conditions because there 1s too much nitrate, too litthe chloride, and the
eniform corrosion rate is too high. Work by Mackey (2000) showed post-decontamination cracking of the canister is not 2
concem,

No reports of eracking of Ti in this environment are known.

Conclusion;
Ti-2 Is scceptable.

HDH-V5L-00002 & HDH-VSL-00004: Sheet:2 of 7
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PLANT ITEM MATERIAL SELECTION DATA SHEET

» Cavitation
None expected.

Conclusion:
Not believed 1o be of concern,

o Creep
The temperatures are 100 low ta be 3 concem.

Conclusion:
Not spplicable.

p Inadverteat Additien of Nkric Ackd

Vessels normally contain nitric scid and operste ot a low pH.

Conclusion:
Not applicable.
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24590-WTP-RPT-PR-04-0001, Rev. B

WTP Process Corrosion Data
PROCESS CORROSION DATA SHEET
Componeni(s) (NemeD #  Canister decon vessel (HOH-VSL 00002, HOHVSL.00004)
Fachity w
In Black Coll? Mo
Chemicals Unk' | Contract Maximum Non-Routine Notes
—\onch Mo lach ___ Lgsch by Lonth
ANrninum " 1.196-0 1By
==t
i
o 7.4-01 737401
24402 LA
M
b o
Suliste )
»
|
solida s a4 s.40e47
e ” LDEH 10608
ot LEE01 LAt
ipHt NA ot 3
Tomperature d 3

quocm:pd-:

ey e
ll"}ﬂ"’"‘. l"lf.""""‘

x @ ol ol WS-V TT-00008, Hwy &
(o Papirix:

Tkt 40 °F, Trom $48 °F, Tamx £23 F CHOIO-HLWNVD-HOM-ONEN, Ror 1)

1, Conoaeiwiions lesa e in 7" o fed ruid 10 1t pwsiont Bnd Vim0 et Sigalicid dighe Mo,
Aptrarnaisly pH § 9 L8 (DOREO-HLW-MICHUNIN01, Ror A}

Assumptions
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NSQO-WTP-RPT—PRWI, Rev.B
WTP Process Corrosion Data

524 Canlster Decontaminstion Vessel (FDH-VSL-00002, HDH-VSL-00004)

Reutine Operations

The canister decontamination vessel is used 1o bold the filled canister aod ceric nitrate schuticon during the
decontamination process. stemm at 343 °F is supplied to raise the solution temperature
from 68 °F to 149 °F and is held at 149 °F for § bours during the decontamination process. Heating and
cooling coils maintain the teroperature of the liquid at 149 *F. The pitric acid solution is drained from the
vessel, Spray rings will vinse the canister with nitric scid and demineralized water, The canister is then
removed from the vessel.

Non-Routine Operations that Could Affect Corroslon/Ervosion
None identified.

HDH-VSL-00002 & HDH-VSL-00004; Sheet:7 of 7
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HMP-MLTR-0000] & 2 (HLW)
HLW Melter 1 & 2 Gas Barrier and Cooling Panels
¢ Design Temperature (°F) {gas barier/cooling panels): 411/366 188UED BY
*  Design Pressure (gas barrier/cooling panels): ~100" we/150 psig RPP-WTP PDC

Contents of this documents are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 4

Materials Considered:
Material Acceptable Unacceptable
{UNS No.) Masterial Material
Carbon Steel X
304L.(S30403) X
J16L(S531603) X
6% Mo (NOBI6T/NOE926) X
Alloy 276 (N10276) X
Alloy 22 (N06022) X
Alloy 690 (NO669)) X
Ti-2 (R50400) X

Recommended Materia): Containment: Alloy 690 and Alloy 276
Cooling panels within the gas barrier: Alloy 276
*316L is suitable for cooling pancls located outside of the gas barricr only

Recommended Corrosion Allowance: 0.00 inch

Process & Operations Limitations:
s None

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. Depanment of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursusnt to
the AEA, it has sole and exclusive responsibility and authority to I EXPIRES: 1 EE—S_II )
regulate source, special nuclear, and byproduct materials at DOE- B
owned nuclear facilities. Information contained herein on

radionuclides is provided for process description putposes only. This bound document contains a sotal of ¢ shests
=
0 10/% Issue for Permitting Use ( @ 7 A‘M M
REV | DATE REASON FOR REVISION PREPARER CHECKER APPROVER
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Corrosion Considerations:

The HLW melter 5 "encapsulated™ in & mostly Hastelloy® C-276 outer shell with a 1id of Inconel™ 690, though some air in-leakage is
permitted. Within the outer shell are cooling pads constructed of Hastelloy® C-276 (24590-101-TSA-W000-0010-418-01). There is no
stainless steel or carbon steel withm the gas barrier.

The operating temperatures for HLW components range from approximately 130 *F to 135 °F at the cooling pads to about 41| *F at the lid
The gas cornpasitions for the HOP system sre used as 1 conservative limit. Because the offgas from the melier contains about 27% water,
condensation is feasible at these temperatures. The presence of NOx and SOx is expected to result in 2 condensate ot the cooling panels
with & pH £1.5; some chloride will be present along with fluoride.

a Ceneral Corrosion
Al the lid temperature of 411 °F, the corrosion is expected to be less than that of the offgas line which is Incone!® 690 and opcrates at about
1200 °F.

Al the cooling panels, the lower temperature and the relatively high chromium content of the alloys is expected to keep the general
corrosion rate much less than 1 mpy.

Conclusion:
No significant corrosion is expecied. Therefore, no massive loss of containment is expected.

b Pitting Cerrosion

At the relatively low pH, estimated at spproximately 1.5 in the condensed solution, the halide concentration, which is low in the gas phase,
is expected 1o be relatively low. Nevertheless, there is some concern about the pitting of Inconel® 690 which has no molybdenumy; the
pitting rate is expected 10 be small (Special Metals 2002), The Hastelloy® C-276 is expected to be immune from pitting at these
temperatures and conditions (Haynes Int’l 1987).

Conclusion:

There is some concern about the pitting of the Incone!™® §90. There are no data available to give rates bul it is expected that the liner will
not have significant penetration in the five years of melter life.

¢ End Grain Coerrosion
Acid concentrations sre not sufTiciently high to be a concern.

Conclusion:
Not a concermn.

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

Conclusion:
Not a significant concern.

€ Crevice Corrosion
The concerns are similar 10 those noled in the pitting section. The mam concem is whether there are crevices where condensate can collect,

Conclusion:
Same as the pitting conclusions.

f Corroslon at Welds
Corrosion st welds is not considered a problem in the proposed environment.

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

£ Microblologically Induced Corroslan (MIC)
Not a concemn for the conditions and matenals. .

Conclusion:
Not a concern.

b Fatigwe/Corresion Fatiguc
Thermal cycles should not be more than a few per day. Therefore, corrosion fatigue is not a concem.

Conclusions
Not a concemn.

HMP-MLTR-00001 & 2: Sheet:2 of 5




24590-HLW-N1D-HMP-P0001
Rev.0

PLANT ITEM MATERIAL SELECTION DATA SHEET

§ Vapor Phase Corrosion
Not a concem, as noted in the general comosion section.

Conclusion;
Not a concem.

j Erosion
There is no fluid flow.

Conclusion;
Not a concern.

k Gatliag of Moving Sarfaces
No maving surfaces are expected.

Conclusion:
Galling is not a concern.

1 Fretting/Wear
No contacting surfaces expected.

Conclusion:
No fretting concern,

m Galvank Corresion
There is not a significant potential difference between the alloys.

Conclusion
Not a concern

n Cavitation
There is no fluid flow,

Conclusion:
Not a concemn.

o Creep
The temperatures are too Jow to have an effect.

Conclusion:
Not = concemn.

P Inadverteat Addition of Nitric Acid
There is no practical method of sdding nitric acid.

Conclusion:
Not 8 concemn.

HMP-MLTR-00001 & 2: Sheet:3 of §
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OPERATING CONDITIONS
Materials Selection Data
Compouent (Name/ID)  HMP-MLTR-00001&2 (note 1)
System HMP (LW Melter Process System)
Chenicals Unit Normal Conditions Maximum Flow Conditicns

Oxygen o 15 14.9
Chlorine ppmy trace trace
Fluorine ppmv trace trace

O, ppmv 1230 6650
Sulfur Dioxide (S0O;) ppmv 1 9
Ammonia (NH,) ppmv 181 436
Carbon Monoxide (CO) ppmv 80 156
Carbon Dioxide % 0.7 13
[Perticulate ppmv 410 361
Iydrochlaric Acid (HCD) | ppmv 3.5 26

ydrofluoric Acid (HF) ppmv 30 254
[Water (H,0) %o 277 27.2
[Pressure mbar 972 971
[Temperature Note 2) F

Note 1: The compositions for the HOP system are used as a conservative limit,

Note 2: Cooling panel temperatures are expected to be the maximum average

cooling watertemperature. Operating temperature range for HLW panels is 130F to 135F.

HLW maximum gas barrier temperature is 411°F at the lid (CON120764).
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Drawings and Documents
Attachment 51 — Appendix 10.11
High Level Waste Building
IQRPE Reports

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

Drawing/Documents

Description

24590-101-SC-I IXYG-0074-03-00003,

Rev 00A

IQRPE Integrity Asscssment Report for HOP-
ABS-00002/3

24590-CM-HC4-HXYG-00138-01-
00021, Rev 00B

IQRPE Integrity Asscssment Report for HOP
Miscellancous Unit Sub-systems

24590-CM-HC4-HXYG-00138-01-08,

Rev 00B

IQRPE Integrity Assessment Report for Below
Grade Sccondary Containment

24590-CM-HC4-HXYG-00138-01-11,

Rev 00B

IQRPE Integrity Asscssment Report for El. 0
Secondary Containment

24590-CM-HC4-HXYG- 00!38-01 15,
Rev 00B

IQRPE Integrity Assessment Report for HLW
Portion of Below Grade Transfer Lincs,
Sccondary Containment, Ancillary Equipment,
and Corrosion Assessment, Rev., 1

24590-CM-HC4-HXYG-00138-01-17,

Rev 00A

IQRPE Intcgrity Assessment Report for HOP-
VSL-00903/4

24590-CM-HC4-HXYG-00138-02-08,

Rev 00B

IQRPE Integrity Assessment Report for El. -21
HOP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-
00010, Rev 00A

IQRPE Integrity Assessment Reports PVV
System Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-
00024, Rev 00A

IQRPE Integrity Assessment Report for HDIH-
VSL-00001/2/3/4 .
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24590-CM-HC4-HXYG-00138-02-
00025, Rev 00B

IQRPE Integrity Asscssment Report for EL 0 to
58 HOP Ancillary Equipment

24590-CM-HC4-11XYG-00138-02-
00026, Rev 00A

IQRPE Integrity Assessment Report for EL. 0
HOP Miscellaneous Unit Subsystems

24590-CM-HC4-11XYG-00138-02-
00030, Rev 00A

IQRPE Integrity Assessment Report for EL 0
HFP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-
00042, Rev 00A

IQRPE Integrity Assessment Report for EL. 37
Secondary Containment

24590-CM-1C4-HXYG-00138-02-
00043, Rev 00A

IQRPE Integrity Asscssment Report for RLD-
VSL-00002/7/8

24590-CM-HC4-1HXYG-00138-02-
00044, Rev 00A

IQRPE Integrity Assessment Report for El 21
RLD Ancillary Equipment '

24590-CM-HC4-HXYG-00138-02-
00048, Rev 00A

IQRPE Integrity Assessment Report for PJV
Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-
00049, Rev 00A

IQRPE Integrity Asscssment Report for PJV-
HEPA-00004A/4B/5A/5B and PJV-HTR-00002

24590-CM-HC4-HXYG-00138-02-
00050, Rev 00A

IQRPE Integrity Assessment Report for HSH-TK-
00001/2

24590-CM-HXYG-00138-02-00055
Rev. 00A

IQRPE Integrity Assessment Report for HDH
Ancillary Equipment

24590-CM-HC4-HXYG-00211
AVEVA-TA-084,Rev 0

IQRPE Integrity Assessment Report for Melter
Process HMP System Misccllancous Treatment
Unit

24590-CM-HC4-HXYG-00211
AVEVA-IA-082,Rev 0

IQRPE Intcgrity Assessment Report for Melter
I'rocess HMP System Misccllancous Treatment
Unit Subsystem Equipment Ancillary
Equipment

RESERVED

RESERVED
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R10875258 A

AREV A
CCN: 139504

AREVA-06-045 Ms, Anne Weldon
. Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington §9352

May 9, 2006
Dear Ms. Weldon:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211

_STRUGTURAL INTEGRITY ASSESSMENT OF HIGH LEVEL WASTE (HLW) MELTER
PROCESS SYSTEM (HMP) MISCELLANEOUS TREATMENT UNITS (MTUs)
(AREVA-1A-084, REV. 0)

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

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

Sincerely,
MY
M. D. Rickenbach, Director
Engineering & Services
AREVANC Inc.
Richland
fim
Enclosure
cc: D.C. Pfluger M.1.1104 w/enclosure (2)
COGEMA, INC.

2439 Sivews Cantet Mace, Becond Floor, fochiand, Washington $9334 - P.O Sox 840, Richiand, Washingion 89352
Tol.. 500 372 B2V = Fax: SO0 JTT 3100 = wavw.areva 0o




AREVA-IA-084, Rev. 0

IQRPE REVIEW
OF :
‘THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEQUS TREATMENT UNITS (MTUs)

*|, Fred Porter, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current deslgn for the High
Level Waste (HLW) Melter Process System (HMP) Miscellaneous Traatment Units
(MTUs) as required by the Washington Administrative Code, Dangerous Waste
Regulations, Section WAC-173-303-640(3} (a) through (g) appficable components.”

* certify under penalty of law that | have parsonally 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 obtalning the information,
| believe that the information Is true, accurate, and complete. | am aware that thers
are significant penalties for submitting false information, including the possibility of
fine and mprisonment.”

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

The attached review Is ten (10) pages numbered one (1) through ten (10).




AREVA-IA-084, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
: OF
THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs)

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




High Level Waste Facility (HLW) Melter Process System (HMP) AREVA-TIA-034,Rev. 0
Miscellaneous Treatment Units

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

Scope of this Integrity '

Assessment, This Integrity Assessment reviews the HLW Melter Process System (HIMF) melter design and compatibility
with ancillary process systems interfacing with the melters as shown on: Process Flow Diagram Drawings
24590-HLW-MS5-V17T-P0002, -P20002; PRID drawings 24590-HLW-M6-HMP-P0001, -P0002, -PO003, -
P0004, -P000S, -PO007, -PO00S, -P0013, -P0014, -P20001, -P20002, -P20003, -P20004, -P20006, -P20007, -
P20008, -P20013, -P20014; and as defined in the System Description for HLW Melter Process System (HMF),

Scope

For each itern of "Information Assessed” (i.e., Criteria) on the following pages, the jtems listed under "Source
Semmary of Assessment of Information® were reviewed and found to firmish adequate design controls and requirements to ensure the

design fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous
Waste Regulations for Tank Systems,

5-9-06 Pege1of [0



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

Drawings:
24590-HI,W-P1-PO1T-00002, Rev. 5, HLW Vitrification Building Genersl Armmangement Plan at EL. 0°-0%;
24590-AL.W-MS-VI7T-P0002, Rev. 1, Process Flow Diagram HLW Vitrification Melter 1 (Systems HMP and
HOP);
24590-HLW-M5-V17T-P20002, Rev.1, Process Flow Disgram HLW Vitrificatiion Melter 2 (Systems HMP
and HOP);
24590-HL W-M6-HMP-P0001, Rev. 1, PAID - HLW Melter 1 System Feed and Agitation;
24550-HL'W-M6-HIMP-P0002, Rev. 1, PAID - HLW Melter | System Film Cooler and Offgas Connection;
24590-HLW-M6-HEMP-P0003, Rev. 0, P&ID - HLW Melter Process System HLW Melter 1 Cooling System;
24590-HLW-M6-EMP-P0004, Rev. 0, P&ID - HLW Melter 1 Electrode Air Cooling and Joule Heating;
24550-HL W-M6-HIMP-P0006, Rev. |, PXID - HLW Melter | System Past Discharge Heaters and Airlift;
24590-HLW-M6-HMP-P0007, Rev. 1, P&ID - HLW Melter 1 System West Discharge Heaters and Arlift;
24590-HL W-M&-HMP.PO008, Rev. 1, P&ID - HLW Melter Process System Meiter 1 Glass Pour &
Monitoring Instrumentation; )
24590-HL'W-M6-HMP-P0013, Rev. 1, P&ID - HLW Mclter 1 System Pressure, Density and Level Detection;
24590-HLW-M§-HMP-P0014, Rev. 0, P&ID - HLW Melter Process System HLW Melter 1 Cooling Systeny;
24590-TILW-M6-HMP-P20001, Rev. 1, P&ID - ILW Melter 2 System Feed and Agitation;
24590-ITL W-M6-HMP-P20002, Rev. 1, P&ID - HLW Melter 2 System Film Cooler and Offgas Connection;
24590-HLW-M6-HMP-P20003, Rev. 0, P&ID « HLW Melter Process System HLW Melter 2 Cooling
Systerm; .
24590-HLW-M6-HMP-P20004, Rev. 0, P&ID - HLW Melter 2 Electrode Air Cooling and Joule Heating;
24590-HLW-M6-HMP-P20006, Rev. 1, P&ID - ILW Melter 2 System East Discharge Heaters and AirlifY;
24590-HLW-M6-HMP-P20007, Rev. 1, P&ID - HLW Melter 2 System West Discharge Heaters and Airlift;
24590-HLW-M6-HMP-P20008, Rev. 1, PXID - HLW Melter Process System Melter 2 Glass Pour &
Monitoring Instrumentation;
%gN-HLW-MG-M-HOOm, Rev. 1, P&ID - HLW Melter 2 System Pressure, Density and Level
ection;

§4S 90-HLW-M6-TMP-P20014, Rev. 0, P&ID « HLW Melter Process Systemn HLW Melter 2 Cooling

ystem.,

System Description: -
24590-ILW-3YD-HMP-00001, Rev. 1, System Description for HLW Melter Process System (HMP).

1

Drawings and System
Description.

References
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High Level Waste Facility (HL W) Melter Process System (HMF)
Miscellaneous Treatment Uaits

e e

AREVA -1A-084,Rev. 0

Melter design standards

24590-HLW-3PS-AE00-T0001, Rev. 3,
Bngineering Specification for High Level Waste
Melters;

24590-WTP-DC-ST-01-001, Rev. 11, Structural
Design Criteris;
24590-WTP-SED-ENS-03-002-04, Rev 01,
Safety Envelope Document; HLW Facility

Melters | and 2 are vendor supplied equipment. The
melters are designed to meet performance requirements
specified in the Engineering Specification for High Level
Waste Mclters for all phases of melter life, including
assembly, transport, startup, commissioning and
maintenance. Structural design of the melters is in
accordsnce with the Structural Design Criteria Document
for seismic category SC-II structures, systems and
components (SSCs) referenced in the Engineering
Specification Document. The melters are not required to
operate after a seismic event, However, the category SC-II
shell and restraints containing the molten glass pool will

5 [are sppropriate and Specific Information (SED); 1 o : ten
T |adequato for the ASME B313, Chemical Plant and Petroleum | [N structural integrity end remain in place to preciude
ipment's intended use, |Refinery Piping (1996); potentis] impacts to SC-I items referenced in the Safety
i ' ASMBI“BJ oiler and P ! Vessel Code, Secti Envelope Document. Provisions to avoid stress problems
1L Diviston 1, Subssction NG, Appendices N |22e0cisted with thermal growth of the melter a3 it cxpends
and F; Rules for Construction of Nuclear Power E:f!gm t:{u]:aﬂn) f.qummﬂ.m.’ bﬁ“ﬂf"'dmﬁ
Fan Compents GO1) e S, Mol ol e, e
m Ig:;l)cr and Pressure Vessel Code, Section ASME B31.3. Piping seismic design is in 2 jance with
' ASME B&PV Code Section INT, appendices Nand F.

’ Melter cooling water system panels located on the external
surface of the ceramic refractory containing the glass pool
are designed in accordance with ASME B&PV Code
Section VIIL. -

5-9-06 Page 3 of 10




High Level Waste Pacllity (HLW) Melter Process System (HMP)

Miscellaneous Treatment Units

AREVA -IA-084, Rev. 0

Drawings and System Description listed above
wunder References;

ASME B31.3, Chernical Plant and Petroleum

Refinery Piping (1966);
ASME Boiler and Pressure Vessel Code, Section

Melters are supplied as packaged units with provisions for
interface connections with ancillary systems listed in the
System Description Document and shown on the P&ID
drawings. Ancillary systems interfacing with
melters include: HLW Melter Feed Process System (HFF),
HLW Melter Offgas Treatment Process System (HOF), and
HLW Canister Pour Handling System (HPH). The melter
design providea nozzles for jumpers from connecting
ancillary piping systems. Melter piping and nozzle design
is compatible with ASME B31.3 and ASME B&PV Code

5 :&emg‘;?imwi t I, Division 1, Subsection NC, Appendices N | Section ITI design requirements of sncillary piping systems.
I and F, Rules for Construction of Nuclear Power | Melter offigas is routed to the HLW Melter Offgas
’ Plant Components (2001); Treatment Process System (HOP) as defined in the System
24590-WTP-3PS-J000-T0001, Rev. 1, Melter | Description for HLW Melter Offgas Treatment Document.
Systems C&1 Work Specification; The ancillary HOP system scrubbers and coolers reduce
24590-HLW-3YD-HOP-00001, Rev. 1, System | melter offgas temperature and mininize solids disposition
Description for HLW Melter Offgas Treatment  |in the downstream offgas system. Controls and
Process and Process Vesse! Vent Extraction Instrumentation for specific melter-related functional
(HOP and PVV Systems). requirements are specified in the Melter Systems C&1
Work Specification, Purge air is supplied to the melter for
continuous bubbler and air lift Iance operstion in the glass
pool and for intermittent uses in the plenum
5-9-06 Page4of 10




High Level Waste Facllity (HLW) Melter Process System (HMF)
Miscellaneous Treatment Units

AREVA .JA-084, Rev. 0

Design

Melter design is adequate
to maintain operating
requirernents during
design life,

24590-HLW-3PS-AE00-T0001, Rev 3,
Engineering Specification for High Level Waste
Melters;

24590-WTP-DB-ENG-01-001, Rev. 1F, Basis of
Design;

24590-WTP-SRD-ESH-01-001-02, Rev.31,
Safety Requirements Document, Volume IT,

The Basis of Design Document for the HLW facility
specifies the facility Is expected to operate for 40 years.
The Engineering Specification for High Level Waste
Melters specifies the melter, excluding consumable SSCs,
shall have a minimmm § year design life, The melter design
lifa is applicable to all non-maintainable melter
components, which includes refractory, electrodes,
discharge dam and trough, cooling panels, mdnﬁmm:ml
and containment steelwork. Melter consumable
components are designed to be removed and replaced
remotely. Components requiring replacement during the
design life of the meiter are designed for ease of remote
replacement and disposal. Where required, installed spare
capacity is provided. Melters are designed and installed to
allow for replacement after end-of-life or failure, The
melter design and installstion permits appropriate periodic
inspection and testing in accordance with Safety
Requirements Document, Volume II (SRD).

Melter is adequately
designed. For structural

24590-HLW-3PS-AE00-T0001, Rev, 3,
Engineering Specification for High Level Waste
Melters;

24590-WTP-DC-ST-01-001, Rev, 11, Structural

Scismic design for the melters is in accordance with the
Scismic Analysis and Design Approach document for SC-1T

structures, systems, and components as referenced in the
Engineering Specification for High Level Waste Melters.

_g. and seismic loads, Design Criteris; Melter structural design is in accordance with Structural
] 24590-WTP-RPT-ST-01-002, Rev. 3, Seismic | Design Criteris Document for seismic category 11
a Analysis and Design Approach. structures,

5-9-06 Page 50f 10
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AREVA -IA-084,Rev. 0

ASME Boiler and Pressure Vessel Code, Section [esign codes ASMB B31.3 and ASME B&PV, Section IIL

and F, Rules for Construction of Nuclear Facility Fi;;m in some lid components, There is also incidental
-

Engincering Specification for High Leve! Waste
elters requires in-cell piping that is non-maintainable to be
ty welded. The melter nozzle connections st the interface
ith encillary piping system Jumpers are maintainable and
not welded connections. Melter piping and nozzle
Enterface conmections are compatible with ancillary piping

The melter design provides in-leakage through engineered

leakage into the melter plenum. Air in-leakage to the
imelter plemum comes directly from the HLW cave, Bach
Inelter is comected to a dedicated offgas system that
Inaintains a slight vacinm in the melter plemm,

The Structural Design Criteria requires that all structural
foundations shall extend into the surrounding soil below the
frost line to preclude frost hesve, The frost depth line is 30
in. below grade. The HLW building foundation is at
elevation -21"-0"and is not subject to frost heave. The
HLW Melter Process System is Jocated in caves within the
HLW building at elevation 0°-0”.

High Level Waste Facility (HLW) Melter Process System (HMF)
Miscellaneous Treatment Unlts
24590-HLW-3PS-AE0O-T0001, Rev. 3,
Pnginecring Specification for High Level Waste
Melters;
a ASME B31.3, Chemical Plant end Petroleum
8 |Melter Seams and Refinery Piping (1996);
2 |connections are
g adequately designed. | IIL, Division 1, Subsection NC, Appendices N
Components (2001).
+“
-
g The Melter Process
Systern will withstand the
- 24590-WTP-DC-ST-01-001, Rev.11, Structural
effects of frost heave, . . ? '
é Design Criteria,
5906 Page 60f 10



High Level Waste Facility (HL W) Melter Frocess System (HMF)
Miscellaneous Treatment Units

AREVA -[A-084, Rev. 0

Characteristics of the
waste {o be stored or
treated have been
identified.

Waste Characteristics

Drawings and System Description listed above
under References;

24590-IILW-3PS-AE00-T000], Rev., 3,
Engineering Specification for High Level Waste
Melters;

24590-WTP-DB-ENG-01-001, Rev. 1F, Basis of
Design.

The Basis of Design describes the charscteristics of the
waste to be treated and waste product to be stored. The
HMP System Description provides a melter process
overview listing the range of physical propertics of HLW
molten glass which is firther defined in the Engineering
Specification for High Level Waste Melters, The Systemn
Description Document describes facility interfaces, waste
characteristics and production flow rates. Process systems
that interface with the HLW Melter Process System (HMP)
ere shown on the P&ID drawings, The constituents of the
HLW concentrats undergo chemical reactions, convert to
their respective oxides, and dissolve in the molten glass,

3-9-06

Page70f10



Mis

High Level Waste Facility (HL,W) Melter Process System (HMF)
cellaneous Treatment Units

—

AREVA -IA-084, Rev. 0

Waste Handling Functions

Melters are designed to
handle wastes with the

characteristics defined

sbove,

Drawings and System Description listed above
under References;

24590-HLW-3YD-HOP-00001, Rev, 1, System
Description for HLW Melter Offgas Treatment
Process and Process Vessel Vent Extraction
(HOP and PVV Systems).

The System Description Document defines the fimctions of
the HMP system s the following; receive HLW
concentrate and additives, vitrify HLW concentrate and
additives, contain glass pool, deliver glass, confine
hazardous emissions and report system conditions. The
melters are designed to produce molten glass formed from
HLW concentrate and glass former sdditives with the
characteristics defined above, The glass pool is contained
using heat-resisting ceramic bricks called refractory,
backed up with sn exterior metal structure with cooling
panels. The panels provide cooling to freeze the glass
within the refractory brick seams, The melters deliver
molten glass to stainless steel canisters, The molten
material is then allowed to cool, forming & borosilicate
glass waste form. Immobilized High Level Waste (THL'W)
is the resulting product (glass plus canister).

The system wotks with the HLW Melter Offgas Treatment
System (HOP) to direct melter emissions to offges
treatment processes. The fimctions of the ancillary systems
servicing the HMP System are defined in the System
Description Document and shown on the PAID drawings.

Compatibility

The selection of materials
adequately addresses the
opereting environment,

24590-HL.W-3PS-AR00-T0001, Rev. 3,
Engineering Specification for High Level Waste
Melters;

245%0-BLW-N1D-HMP-P0O0, Rev. 0, Plant
Itern Material Selection Data Sheet.

The Engineering Specifization for High Level Waste
Melters specifies each melter, excluding consumable
components, shall have a minimum 5 year design life.
Materials of construction provided in accordance with the .
Engineering Specification Document and Plant Item
Material Selection Dats Sheets are able to withstand the
radionctive, thermal, and corrogive environment caused by
the melter foed, molten glass, and offgasses. The sclection
of materials and structural design of melters fabricated in
accordance with the Engineering Specification Document
are compatible with the melter operating environment for
the required design life.

5-9-06
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High Level Waste Facillty (ELW) Melter Process System (HMP)

Miscellaneous Treatment Unlts

AREVA -1A-084, Rev, 0

Corrosion Allowance

Corrosion allowsnce is
adequate for the intended
service life of the
miscellaneous treatment
units,

24590-HLW-3PS-AE00-T0001, Rev. 3,
Engineering Specification for High Level Waste
Melters.

The Engineering Specification for High Level Waste
Melters specifies materials selected to withstand the
cotrosive melter operating environment for the service life
of melter SSC’s. Corrosion monitoring capability during
operations is not required. The Engineering Specification
for Righ Level Waste Melters considers environmental,
durability, corrosion and erosion factors during materials
selection. Factors evaluated include: surface finish,
chemical resistance, radistion resistance, pressure effects
(cyclical), temperature effects, hardness and fatigne.

Strength

Pressure controls are
designed to ensure
pressure relief if normal
operating pressures in the
melters are exceeded,

Drawings and System Dcscripti‘on listed ebove
under References;

24590-WTP-SED-ENS-03-002-04, Rev. OH,

.| Safety Envelope Document; HLW Facility

Specific In formation (SED).

'I'chystcchscripﬁonDomnnentnatuthcsystcmshall
pmvidehwmnmtaﬁontodetectﬁsesinpzmminmc
melter plenum and provide an ectuating signal to the
associated interlocks that follow when the melter plenum
pressure reaches a predetermined value. The melter plenum
pressure interlocks will stop feed to the melter and film
cooler injection air on receiving an actuation signal from
the melter pressure instrumentation. Redundant pressure
measurement shown on the P&ID drawings is provided for
the melter plenum in accordance with requirements of the
Safety Envelope Document,

Streogth

Maximun flows and any
umsual operating stresses
are jdentified

Drawings and System Description listed above
under References;

24590-101-TSA-W000-0010-407-577, Rev, NA,
HLW Melter FMEA Report.

The System Description Document section, Action on
Faults and Mal-Operation, discusses selected faiture modes
and recovery responses for the HLW Melter Process
System. A component- by- component detailed snalysis can
be found in the HLW Melter Failure Modes and Effects

Analysis (FMFEA) Document.

5-9-06
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High Level Waste Facility (HLW) Melter Process System (HMF) AREVA -JIA-084, Rev. 0

Miscellaneons Treatment Unlts :

High level wastes containment and confmement
requirements in terms of configuration, interfaces,
instrumestation, control and reliability is provided as
defined in the HMP System Description Document.
Confinement reliability factors for HMP structures, systems
snd components are in accordance with Safety
Requirements Document, Volume II, for QL-2
requirernents. The HMP melters usc a refractory package to
contain the molten glass. The refractory package consists of
glass pool r;:ciww and plenum nﬁ-uctotz;l The refractory
. ey tage is to serve as a mechanical, thermal, and
Drawings and System Description listed sbove |12y iy e voren tho poslton glass iside the shell

Contal t and under References; andﬂneﬁu:m_!mcm!shell.mmﬁ:acuxygachgeis
et roauirerments | ASME Bofler snd Pressure Vessel Code, Section | c08tined within & metht sftes vith coling panel
for ighlevel wastes, | VIIL (2001); esscmblies on thres sides and the bottom of the melter, .
2 4590-WI‘P'-SRD-ESH 01-001-02, Rev31 which provide bulk contsinment and melter cooling. The
' ! inetal contatnment shell / cooling water panels are designed

Sefety Requirements Document, Volume IL |14 fubricated in sccordance with ASME B&PV Section
VIIL The caves that house the melter installations have
protective liners and provide secondary containment for the
HMP melter process system, Ventilation systems and
offgas systems are provided to control radiological and
chernical material releases and the generation of flarmmable
and explosive gases during normal and accident conditions.
Fach melter {s comected 1o a dedicated offgas system
through to the stack, as shown on the P&ID drawings.
Instrumentation is provided to detect and control riscs in
offjgas pressure in the melter plenum.

Secondary Contaloment

3-9-06 Page 10 0f 10
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AREVA-06-044 Ms. Anne Weidon
. Subcontracts
Bechtel Nafional, Inc.
2435 Stevens Center Place
Richland, Washington 99352

May 9, 2006
Dear Ms. Weldon:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 -
STRUCTURAL INTEGRITY ASSESSMENT OF HIGH LEVEL WASTE (HLW) MELTER
PROCESS SYSTEM (HMP) MISCELLANEOUS TREATMENT UNITS (MTUs)
SUBSYSTEM EQUIPMENT ANCILLARY EQUIPMENT (COGEMA-IA-082, REV. 1)

The Integrity assessment of the subject ancillary equipment has been complsted per the
contract requlrernents and Is enclosed for your use. The assessment found that the design
Is sufficient {o ensure that the anclilary equipment are adequately designed and have
sufficlent structural strength, compatibiity with the waste(s) to be processed/storedftreated,
and corroslon protection to ensure that they will not collapse, rupture, or fall.

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

Sincerely,

g futbutr K

M. D. Rickenbach, Director

Engineering & Services
AREVA NC Inc.
Richland
Im
Enclosure
cc:  D.C. Pfluger M.1.1104 w! enclosure(2)

COGEMA, INC.

2428 Swverw Canter Placs, Becond Foor, Richiend, Washington $0.3534 = O, Box §40, Machiand, Washangion §9353
Val.: BO0 72 0258 » Fae. BOO 37D 3100 * www arwve.oom




COGEMA-IA-082, Rev.1 .

STRUCTURAL INTEGRITY ASSESSMENT
OF
THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs) SUBSYSTEM EQUIPMENT
ANCILLARY EQUIPMENT

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




COGEMA-IA-082, Rev. 1

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

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

*} certify under penaity 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 obtalning the information,
1 belleve that the Information Is true, accurate, and complete. | am aware that there

are significant penalties for submitting faise information, including the possibllity of
fine and Imprisonment.”

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

The attached review Is nine (9) pages numbered one (1) through nine (9).

—

Signature




High Level Waste (HL.W) Melter Process System (HMY) COGEMA-TA-082, Rev. 1
Miscellanecus Treatment Units (MTUs) Subsystem Equipment Ancillary Equipraent :

This Inteprity Assessment addresses the MTUs ancillary equipment associated with the HLW Melter Process System
g | Scope of this (HMP) two Melters (HMP-MLTR-00001 and -00002) located in Rooms H-0117 and H-0106, respectively, 2t
'E Integrity Elevation 3°-0" of the HLW facility. The MTUs ancillary equipment associated with these two Melters are shown on

Assessment the PAID drawings 24590-HLW-M6-HMP-P0001, -P0002, -P0C03, -P0004,-P0006, -P0007, -P000S, -P0013,
-P0014, -P20001, -P20002, -P20003, -P20004, -P20006, -P20007, -P20008, -P20013, and -P20014,

For each item of "Information Assessed” (i.e., Criteria) on the following pages, the items listed under *Source of

Sommary of Information® were reviewod and found to fumish adequate design requirements end controls to ensure that the design
Assessment fully satisfies the requirements of Washington Administrative Codc, WAC-173 «303-640, Dangerous Waste
Regu!a'riom‘ for Tank Systems.
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High Level Waste (HLW) Melter Process System (HMP) . COGEMA-IA-082, Rev. 1

Miscellaneons Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

References

Dnawings and
System
Description

Drawings:

24590-HLW.P1-POIT-00001, Rev. 6, HLW Vitrification Building General Arrsngement (Pevmit) Plan af R(-)21°-07
24590-HLW-P1-FO1T-00002, Rev, S, HLW Vitrification Building General Arrsngement (Permit) Plaa st Fl, 0°- 0™
24590-HLW-P1-POIT-00005, Rev. 4, HLW Vitification Building Genera! Armsngement (Permit) Plan at BL 58% 0=
24390-HLW-P1-POIT-00009, Rev. 10, HLW Vitrification Building Geners] Ammgement (Permit) Sections D-D,BE&F.F;
24590-HLW-P1-PO1T-00010, Rev. 10, KLW Vifrification Building Cemeral Armngeroent (Penmit) Section G-O & H-H;
24550-HLW-M6-HMP-P0001, Rev. 1, PAID ~HLW Melter | System Feed and Agitation;
24590-HLW-MS-HMP-P0OGZ, Rev. |, PAID —HLW Melter | System Film Cooler and Offgas Comection;
24590-HLW-M§-HMP-PO003, Rev. 0, PAID -Melter Process System HLW Melter 1 Cooling Systerr;
24590-HLW-M6-HMP-PO004, Rev, 0, PAID -HLW Melter | Blectrode Air Cooling snd Joule Heating;
24590-HLW-M5-HMP-POO0S, Rev. 1, PAID —HLW Melter | System Bast Discharge Heaters snd Afrlift
24590-HLW-M6-HMP-P0007, Rev, |, PAID ~HLW Melter 1 System West Discharge Heaters and Alrtift;
24590-HLW-ME-HMP-PO00R, Rev. 1, PAID ~JLW Melter Process System Melter | Gas Pour & Monitoring Instumentation;
24590-HLW-M6-HMP-P0O13, Rev. 1, PAID ~HLW Meiter | System Preesurs, Density and Level Datection;
24550-HLW-M6-HMP-POOL4, Rev. 0, PAID —Melter Process System HLW Melter 1 Cooling Systeny;
24590-HLW-M6-HMP-P20001, Rev. 1, PAID - HLW Melter 2 System Peod ind

24590-HLW-M6-HMP-P20002, Rev. 1, PAID ~HLW Melter 2 System Film Cooley snd Offgas Connection;
24590-HLW-M6-HMP-P20003, Rev, 0, PAID ~Melter Process Systemn HLW Melter 2 Cooling System;
24550-HLW-ME-HMP-P20004, Rev. 0, PAID -HLW Molter 2 Electrode Alr Cooling and Joole Heating;
24590-HLW-M6-HMP-P20006, Rev. 1, PAID ~HLW Melter 2 System Bast Discharge Heaters and Abrhift;
24590-HLW-M6-HMP-P20007, Rev. I, PAID -HLW Melter 2 System West Discharge Hesters snd Akdift;
24590-HLW-M6-HMP-F20008, Rev, 1, P&AID -HLW Melter Process System Meiter 2 Gas Pour & Momitoring Instrumentstion;
24390-HLW-M6-HMP-P20013, Rev, 1, PAID ~HLW Melter 2 System Presnure, Density and Level Detection;
24590-HLW-M6-HMP-P20014, Rev. 0, PATD ~Melter Process System HLW Melter 2 Cooling Systen;
24550-HLW-MS5-VI7T-P0O002, Rev., 1, Process Flow Disgrem HLW Vitrification Melter 1 (Systerms HMP and HOPY;
245%0-HLW-M35-V17T-P20002, Rev. 1, Process Flow Disgram HLW Vitrification Melter 2 (Systems HMP and HOP).
24590-HLW-P3-HMP-GLO2011001, Rev, 0, HLW Vitrification Ircmetric (Line No. HMP-GL-02011-S11B-0.5);
24590-HLW-P1-HMP-GLO2011002, Rev. 0, HLW Vitrification Isometric (Line No. HMP-GL-02011-511B-0.5);
24590-HLW-P3.-HMP-GLO201100, Rev. 0, HLW Vitrification Isometric (Line No. HMP-GL-02011-S10A-0.5);
24590-HLW-P3-HMP-QA02041001, Rev. 0, HLW Vitrification [sometric (Line No, HMP-GA-02041-S1 1B-0.5);
24590-HLW-P3-HMP-QA02041002, Rev. 0, HLW Vitrification Isometric (Line No. HMP-GA-02041-S11B-0.5);
24590-HLW-P3-HMP-GA02041003, Rev. 0, HLW Vitrificatlon Isometric (Line No, HMP-GA-02041-S1 0A-0.5);
24590-HLW-P3-HMP-GAQ050001, Rev. 0, HLW Vitrification Isometric (Line No. HMP-GA-02050-S11B-0.9).
24590-HLW-HMP-H30500, Rev. 0, Pipe Support Drawing;

24390-HLW-HMP-H30301, Rev. 0, Pipe Support Drawing;

24590-HLW-HMP-H30502, Rev. 0, Pipe Scpport Drawing;

24390-HLW-HMP-H30303, Rev. 0, Pipe Drawing;

24590-HLW-HMP-H30504, Rev, 0, Pipe Support Drewing.

Systern Description:
24590-HLW-3YD-HMP-00001, Rev. 1, System Description for HLW Melter Process System ({HMP).

5906

Page2of 9




High Level Waste (HLW) Melter Process System (HMF)
Miscellageous Treatment Unlts (MTUs) Subsystem: Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed

Source of Information

Asgessment

Drawings xnd System Description listed sbove under
References;

24590-WTP-DC-PS-01-001, Rev, 4, Pipe Stress
Dmgn&mmamcludmg'ﬁpeSmmm'md
*Span Method Criteria,®

ASME B31.3 Code, Process Piping, 1996 Edition,
American Society of Mechanical Engincers;
24590-WTP.3DP-GO4T-00905, Rev. 7,
Determination of Quality Levels.

The Pipe Stress Design Criteria identifies ASME B31.3 as the
design cods for piping systems of he WTP. The Process
System Description docoment states that the HMP system does
not have sy important to safety function, Drawings show that
the ancillary equipment is of QL-1, QL-2 or commercial quality
grade and is Seismic Category SC-1, SC-TI, SC-TIT, or SC-IV.
Determination of Quality Levels document and Pipe Stress
Design Criteria document provida detailed discussion of quatity
grades snd seismic categories, respectively, The codes and
starciards nsed are acceptable xnd adequats for the design of the
sncillary piping for the intended service.

Design

If the ancillary equipment
to be used is not briltto a
design standard, the design
calculations demornstrate
sound engineering
principles of construction.

Draswings and listed above under References;

24590-WTP-DC-PS-01-001, Rev., 4, Pipe Stress
Design Criteria including *Pipe Stress Criteris™ and
“Span Method Criteria™;

ASME B31.3 Code, Process Piping, 1996 Edition,
American Socicty of Mechanical Engineers;
24590-HLW-PHC-HMP.-00100, Rev. D, RPP-WTP
Pipe Support Calculation for HMP System (non-
analyzed piping);

24590-WTP-3DP-GO4T-00906, Rev. 4, Isometric
Drawings and Associated Caleulations;
24590-WTP-1DP-GO4B-00037, sz 10,
Engineering Calculations.

The ancillery equipment is built to design standards, The Pipe
Stress Design Criteria specifies that piping is to be designed in
sccordance with ASMB B31.3 Code, The review of the sample
isometric and pipe support drawings listed in the References,
Pipe Support Calculation, and of the design process and controls
described in [sometric Drawings and Associtted Calculations,
exd Engineering Calculztions documents provides adequate
asyurance that HMP ancillary equipment sre properly designed,
installed, and verified to meet the requirements of the applicable
design criteria established for the project, The review of the
aforementioned documents demonstrates that sound design
engineering principles are nsed for the design and construction
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High Level Waste (HL W) Melter Process System (HMF)

Miscellaneous Treatment Units (MTUs) Sabsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed Source of Information Asscssment
Ancillary equipment has The Pipe Stress Design Criteria requires the use of the ASMB
. trenath at the 24590-WTP-DC-PS-01.001, Rev. 4, Pipe Stress B313 Code for process piping design. ASME B31.3 requires
mdj: l!:rl :; designlifs to Design Criteria including "Pipe Stress Criteria® and | explicit consideration of opu'lting pressure, operuting
withstand the operating “Span Method Criteris;” tempenatire, thermal expansion/contraction, settlement,
ASMB Botiler and Pressure Vessel Code, Section ITI, | vibration, and corrorion allowance in the design of piping. For
" el m;':'*'"‘m‘, ) Division 1, Rules for Censtruction of Nuclear Power | the seismic design of Seismic Category (SC- ancillary
o ion, end seismic Plant Components, American Society of Mechanicsl | equipment, spplicable ASMT Section IT1, Sobsection NC and
3 m"’q""’a 'Eqdpm”“““‘* Engineers, 1995; Appendix F and Appendix N, or Uniform Building Code (UBC)
protected against physical ASMBE B31.3 Code, Process Piping, 1996 Edition, are used to supplement the requirements of ASME B31.3.
dmgemdg.cxumsl tve American Soclety of Mechanica] Bagineers; Details of tha seismic design methods are discussed in the Pipe
stress due to settd Uniform Building Code (UBC), 1997; Stress Design Criterie document. These are sppropriate and
vibration, mcmm.m 24590-WTP-PER-M-02-002, Rev. 1, Materials for sdequats codes and standards to assure that the ancillary
fraction. Ancillary Bquipment, equipment has sdequats strength at the end of ity design life to
withstand all anticipated loads.
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High Level Waste (HL'W) Melter Process System (HMP) COGEMA-JA-082, Rev. 1
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment
Information Assessed Source of Information Assessment
Drawings listed above under References; The Pipe Support Dexign Criteria document considers all
loadings identified in ASME B31.3 and utilizes ASME B&PV
24590-WTP-DC-PS-01-002, Rev. 3, Pipe Support * | Code, Section IIY, Division 1, Subsection NF and Appeadix F or
Design Criteria; UBC, to supplement the requirements of ASMB B31.3 for
scismic design of Seismmie Category (SC-UIIIVIV) pips
ASME B21.3 Code, Process Piping, 1996 Bdition, supports, Bounding load cases are passed to the pipe support
Ametican Society of Mechanical Bngineers; designers from the resulty of the ancillary equipment piping
ASME Boiler snd Pressure Vessel Code, Section ITL, | stress anatyses, Details of the seismic design methodology are
Divirion 1, Rules for Construction of Nuclear Power { discussed in the Pipe Support Design Criteria document,
Plant Components, American Soclety of Mechanical Enmpluoftyp:a!mcﬂhryequipmentmpommahownin
Engineess, 1995; the Ancillary Bquipment Pipe Support Design document.
.| Ancillary equipment Uniform Building Cods (UBC), 1997; Analysis is by mamal calculation or approved computer
are tel 24590-WIP-PER-P5-02-001, Rev. 4, Ancillary programs that have been verified and validsted, These are
’,“T’P“l "! sdequately Equipment Pips Support Design; sppropriste codes and standerds for design of ancillary
24590-WTP-PL-FS-01-001, Rev. 1, Verification and | equipment supports for the HMP system, Ancillary equipment
2 Validation Test Plan for Bechtel's ME150 Pipe supports are to be designed to allow a mintmmm of heat to be
g Support Family of Programs (PCFAPPS); trapaferred to the building stroctures, The temperafure of the
2 24590-HLW-PHC-IIMP-00100, Rev. D, RPP-WIP { building structures is not to exceed 150°F for concrets and
“ PipeSuppcﬂcdcnhtionfurMSystm(wn- 200°F for stzel. The review of the sample isometric drawings,
analyzed piping); pipe support drawings, Pipe Support Calculations, and that of
24590-WTP-3DP-GO4T-00906, Rev. 4, Isometric the design process and controls described in Isometric Drawings
Drawings lndAssochwdCalcuhdam, and Associated Calculations, and Bngineering Calculation
24590-WTP-3DP-G04B-00037, Rev. 10, documents provides sufficient assurance that HMP ancillary
Engineering Calculations, equipment supports are adequately designed, installed, and
verified to meet the requirements of the spplicable design
criteria established for the project.
TheStmchmlDuign(hﬂumqummnmoutdoor
equipment structural foundations shall extend foto the
Dmwinga listed above under References; surrounding soil below the 30" frost lins to preclude frost heave,
The system will withstand ‘The HMP equipment system conzidered in this
the effects of frost heave., 24390-WTP-DC-5T-01-001, Rev. 11, Structural asscsement fs located inyids the HLW facility, The HLW
Design Criteria, facility structural foundations are well below the grade
elevation, therefore, the HMP system is not subjected to any
frost heave effects.
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High Level Waste (HLW) Melter Process System (AMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA.IA-082, Rev. |

Information Assessed Source of Information Assessment
24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress .
it . e v
Sy Crltria inclading "Pipe Streas Crteria™and | yy, b civese Design Criria tpecifies the ASME B31.3
g ASMBBIL3 Cod:rg'mmm 1996 Bdit rocess Piping deaign code for the piping systems. Welding is
i . h o to be performed in sccordence with the roquirements of ASME
o wnd comections o | American Soclety of Mechaoical Enginecrs; B31.3 and the ASMB B&PV Code, Section IX. ASMB BI6.5 s
8 A crican Socicty of Mechanical Eaginoers; standards for dosign end fbrication of the FIMP Systemn
ASME Boiler and Preseure Vessel Code (B&PV), xncillary equipment
Section IX, Welding and Brazing Qualificstions, .
Americsn Society of Machanica] Bngineers.
The Prevention of Hydrogen Accummlation in WIP Tank
P . Systems and Miscellancous Treatment Unit System and System
Charscteristics of the System Description listed sbove under References; Description documents indicate that flanmabls or explosive
clexistics of the waste Omr:mmﬁumefhydrommmtexpecbdhdreHLWﬁcﬂity
3 [ boeaideatified (ignitatle, | Hydrogen Accummlstion fa WTP Tank Systems and Emissions from WTP Teak Systems and MisceTlancons
peactive, toxic, specific MsceumeomﬁuannnSm; i nummUnitSmdoannm:mﬁdulmyoﬂbe
gravity, VEDOT pressure, 24590-WTP-PER-PR-03-002, Rev, 2, Toxic Vapors HLW facility ancillary equipment design featares that provide
g flash point, termperature) deﬂﬂ!!lmmmmT‘f’kSmmd for confinement and treatment of chronically toxic vapors and
G Mhummmmvmts”m enﬁnaimsdmingnamjmiam,abmrmlopmﬁcm,md
o during and after & Design Busis seisadc event.
3 | Ancillary equipment is The Materials for Ancillary Equipment document specifics that
B | desigoed to handle the ancillary equipment materials that contact the wasts are to be
wastes with the . equal fo or better than those of the upstream source vessels,
charsctesistics defined mqw BoPERM02.002, Rev. I, Materiala for | (T 0 05 of proper material for the HMP piping and equipment
sbove rnd any treatment eumtbntheamiﬂ:xyeqtﬁpnrmbwwpﬁau!ydwigncdto
reagents. hendlc the waste,
519706 Page 6 of 9




High Level Waste (HIL W) Melter Process System (HMP) COGEMA-IA-082, Rev, 1
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment
Information Assessed Source of Information Assessment
The pH range of the wasts,
mmwmﬁg The Basis of Design document identifies a sexvice design life of
iructura] materials are 40 years for the ancillary equipment, Detailed materials
sdequately sdd 1 sclection (cotrosion) evaluations are conducted for each vessel
Ancillary equi 24590-WTP-DB-ENG-01.001, Rev. 1F, Basis of in the HL'W facility during process design to assure & 40-year
» materialmd! I . Design: service life. The Materials for Ancillary Equipment document
5 | costings F“themh“ 24390-WTP-PER-M-02-002, Rev. 1, Materials for | requires that the material selection and corrosion/erosion
] mcinuy” e Ancillary Equipment; ) allowances for ancillary equipment in contact with the waste
- mi‘! !!d;eqnamtctly 24599-WT?-3PS—NN00-T0001,RW.1.Engmming will be equal to or better than the material and corrosion
g protected from the Specification for Thermal Insulstion for Mechanical | allowance of the wasts sourcs vessel, The Thermal Insulation
O e effects of the Systems; specification requires that all insulating roaterials used on the
waste st and external AS'I:MAmmlBookofASTMSt:nduﬂs.Amcricm outside of ancillary equipment be pre-approved for use on
environments, The Society of Testing and Materials, austenitic stainlesa steel in accordanse with spplicable ASTM
protection is sufficient to standards and testy to preclude external corrosion of ancillary
the equs will equ!pment.'!‘ha'efore,th.emcinnyeqmpmt' wil] provide the
mt! le:.korfnll' lfox"thel expected design service life,
design life of the system.
< 1 . | ASME B31.3 is the design code for the WTP piping.
System Description listed above under References; Considerstion of corrosion, including maoiipnll?fwnme, isa
ASME P mandatory requirement of ASME B31.3 and is sppropriately
e Ameriian éffﬁmm&mm supplemented in the Pipe Stress Design Criteria document. A
g 24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress required service life of 40 years iy identificd in the Basis of
E | Gorrosion atlowance is Design Criteria including “Pipe Stress Criteria™ and | ¢80 for ancillary equipment. Detailed materials selection
| adequate for the intended “Span Method Criteria:* {comrosion) evaluations are conducted for esch vessel fa the
a8 | service life of the ancill 24$90.WTP-DE- m.wtacihtydmmgptocmduignmmmeaw-yeumvim
8 4 ary ENG-01-001, Rev. IF, Basis of life, The Materials for Ancillary E. 'd
g [ cTipment 2D4us9o.imwmrmu 02.002, Rev. 1, Materials for | 8t downstream ancillary equipment i to be constrocted of
K Ancillary eq:lﬂotbctumtghh,mdmﬂuhemcmnﬂonalhm
24$90-WTP-PER- as the source vessel. Corrosion/Erosion allowances are listed
Material Class Descriptin. - O P8 for the aacillary equipment (cach piping class and associated
;dmﬁ!ﬁngs,ctc.)intbe?tpm;Mztwthbsstipﬁon
ocurment.
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High Level Waste (HLW) Melter Process System (HMF)
Miscellaneons Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

R

Information Assessed

Source of Information

Assessment

" Pressurs Controls

Pressure controls (vents
and relief valves) are
adequately designed to
ensure pressure relief if
norina] opersting pressures
in the vessels are exceeded,

24590-WTP-DC-PS-01-001, Rev, 4, Pipe Stress
Design Criteria incloding *“Pipe Stress Criteria™ and
“Span Method Criteria;*

ASME B31.3 Cods, Process Piping, 1996 Edition,
American Society of Mechanical Engineers.

Ths Pipe Stress Design Criteria docament specifies ASMB
B31.3 as the design code for the WTP piping. ASMB B31.3
Tequires provision be made to safely contain or relieve any
pressure to which the piping may be subjected. ASME B31.3
piping not protectsd by & pressuxe relieving device, or that can
be isclated from a pressure reliving device mmst be designed for
xt lcast the pressure that can be developed.

Maximmm flows and wry
wmrasual operating stresses
are identified

Drawings listed above under Referonces;

24590-WTP-DC-FS-01-001, Rev. 4, Pipe Stress
Design Criteria inclading “Pipe Sueu Criteria”™ and
*Spaa Method Criteria;*

ASME B131.3 Code, Process Piping, 1996 Edition,
American Society of Mechanieal Bngineers;
24590-WTP-3PS-PO00-T0001, Rev, 5, Engineering
Specification for Piping Material Classes General
Description and

24590-WTP- m-m,ozoo: Rev. 6, Piping
Materia] Class on;
24590-WTP-3DP-GO4T-00906, Rev, 4, Isometric
Drawings and Amocisted Calcnlations:
24590-WTP-3DP-GO4B-00037, Rev., 10,
Engineering Calculations.

i equipment component,
Each sncillary equipment is designed for the highest anticipated

The expected flow paths for the ancillary equipment are
identified on the P&ID drawings. The Pipe Stress Design
Criteria specifies the ASME B31.3 code for piping design. This
code roquires piping #o be designed to the highest pressure that
can be developed in a piping systemn assuring that maximum
operating stresses remain within code allowables. Piplag
materiz] classes are sbown on the P&ID drawings, embedded in
the item numbers for each ancillary

temperature and pressurs values which are also within the
beunding maximum design temperatore and pressure values
listed for cach piping material class in the Piping Material Class
General Description document. ASME B31.3 and the
associated standards are sppropriate and sdequats for the design
of the equipment. Fuarthermore, the fabrication or
isometric drawings released for construction by Bechtel
National, Inc, (BNI), and the design process and comtrols
described in the Isometric Drawings and Associated
Calenlations, and Engineering Caleulations documents provides
adequate assurance that subject ancillary equipment are properly
designed, installed, and verified to meet the requirements
identified in the applicable design criteria established for the
project.

5/9/06
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High Level Waste (HLW) Melter Process System (HMP) COGEMA-IA-082, Rev. 1
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment :

ES.B- tion Assessed Source of nformstion Asseggment

Ancillary equipment is

- gag
8 | containment that is . The ancillary equiptent considered in this sasessment is located
m constructed of materials in C5/RS arcas (Room H-0117 sud H-0106) within the HLW

compatible with the waste . . bailding. These HLW rooms are secondary containment
g | and of sufficient strength to Drawings Yisted sbove under Refereaces; concrete structures provided with stainless steel liner plates and
IS gradicats, waste, climatic | 24590-HLW-PER-M-02-001, Rev. 3, HLW Facility | 0ot draeincy and bn mﬁau.sm”““ﬂn.é.a
3 | conditions, daily Sump Data. outside the scope of this integrity sssessment. The assessment of
.m openutions), provided with the secondary containment structures it conducted in & separate

8 leak-detection system, ocument.

and designed to drain aod

remove liquids,
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Drawings and Documents
Attachment 51 — Appendix 11.9
Laboratory Building
Material Selection Documentation

The following drawings have been incorporated into Appendix 11.9 and can be viewed at

the Ecology Richland Office. See Appendix 7.9 for material selection documentation _
common to the Pretreatment, LAW, HLW, and Laboratory buildings. New drawings are

in bold lettering.

Drawing/Document Number Description

24590-LAB-MND-RED-PO002 Rev-0 Material Seleetion-Data-SheetforRLD-
VS1-00164

24590-LAB-N1D-RLD-P0002, Rev 1 Material Selection Data Sheet for RLD-
VSL-00164

24590-LAB-MND-RED-PO003 Rev0 Material-Selection Data-Sheet-for RED-
VSI00165

24590-LAB-N1D-RLD-P0003, Rev 1 Matcrial Selection Data Shecet for RLD-
VSL-00165

RESERVED RESERVED




24590-LA.B-NID-RLD-P0002
Rev. 1
PLANT ITEM MATERIAL SELECTION DATA SHEET

1
RLD-VSL-00164 (LAB) |||IML%|

Lab Area Siok Drain Collection Vessel (RLD C3 Vessel)  gi3Sye08Y .
& Design Temperatme ("F)(mav/mn): 240/-20

¢ Design Presswre (neig) {max/min); 1577

*  Location: Lab

Operating conditions as stated on attached Material Selection Data Sheet |

Options Considered:
e Venel contains comtasninatcd Bquid ¢ffiutnt si normal eperating temperatures less thea 92°F.
®  Mixing will be provided ry purnm and educions. Solid accumulation at bottom of vesael by mticipatcd. Wash ringt sre svailable for

Mhuskving.
. D:fuhlddhmhbh kx clesnlng vezac! internals.
Msterials Considered:
Matarial Raletive Atroptable Unscorptable
{UNS Neo.) Cont Materiad Materiel |
Carbos Steel 023 X
L 304L (530403) 1.00 X
318, ($31603) 112 X
6% Mo (NOB347/N08920) 7.64 X
Alloy 22 (NO60Z2) 4 X
Ti-2 (R50400) 10.1 X

Recommended Material: UNS N08367 or NO8926

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

Process & Operations Limitations:
*  Develap fMushingkrinsing procedure

Pleses ot thal source, rpecial nuchesr sd bypmduct materials, as
definod in the Atomic Enorgy Act of 1954 (AHA), s regalated at
the 11.S. Department of Encrgy (DOE) facilities exclustvely by DOE
actmg pormmnt 10 83 AEA suthority. DOE assers, that pursusat 1o
mmummnﬁmwwmmﬂm
regulaty source, spociat nuclesr, sud byproduct owierials st DOB-
owned nucksr facilities. Tnformation conlalned horcin on
Tadianuclides is provided for process deacription purmenes only.

This beund document contains s iotal of 5 gheety.
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24590-LAB-N1D-RLD-P0002

Rev. ]
PLANT ITEM MATERIAL SELECTION DATA SHEET

] Erosdea
Velocitics within the vossel sre expected 1o be small. Broslon allowance of 0.004 inch far components with low solids content (<2 wid) ut
Jow velocitics is based on 24590-WTP-RPT-M-04-DODE.

Conclusion:
Not a concern.

k Galliay of Meving Sorfaces
Nol sppheable.

Conclusion;
Not eppHeable.

1 Pretting/Wear
No conmcting sarficcs expected.

Conciusion:
Not spptieshlc,

m Galvanic Corrasion
Na dissimilar metals are present.

Concinsion:
Not applicsble.

a Cavitation

Conclusion:
Not 2 erncern,

o Croep
The termperatures ars 00 low 10 be 8 concem for metellic vessels.

Conchuzion:
Hot sppiicable,
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24590-LAB-N1D-RLD-P0003
Rev.1
PLANT ITEM MATERIAL SELECTION DATA SHEET

LIEmEmay

RLD-VSL-00165 (LAB) R10084187
Hotcell Drain Collection Vessel :3SUED By
¢ Design Temparstwe ("FYXma/min) 240/-20

HPRWTP PDC
¢ Design Prossure (paig) {(maximin): 157 I
*  Location: Lab

Contents of this document are Dangerous Waste Permit affecting

Operating conditions as stated on attached Material Selection Data Sheet |

quwgfngam-wmmuu-m. I
o Mixing will be provided by pumps snd eductors. Solid sccumulation at botom of vesae] is anticipated, Wash ringz are svailabie for

*  Dikute acid is svailable for cleaning vossc] fntormals.
Materinls Considered:

Mutarial
{UNS Na.)
Carbon Steel
3041, (530403)
3161 (531803)

% Mo (NOBIE 7/ NOS92 VNORDZE)
Aoy C-276 (N10X76)

[(ABexC-22 (Nosz2) 14
Ti-2 (RS0400) 0.1 X

Recommended Material: UNS N08367, N08925 or N08926 (6% Mo alloys) or better |

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

'
=
el

Process & Operations Limitations:
*  Develop Mnhing/rinsing procedure

Plosse note that source, special nuclear snd byprodect malerials, sa
Sefined in the Atomic Bnergy Act of 1954 (AEA), are regulated st
e U3, Departmemt of Energy (DOE) facilities exchusivoly by DOE
acting pursuant o Ity ABA suthority, DOE sseerts, thet pursuent 1o
the AEA, it has sole and exchusive responsibility snd authority
reguisic sowrce, special puclenr, snd byproduct swserishs st DOE-
owned auclowr faciities. Information contrined herein on
Tadiomaclides Is provided for process description purposes only.

[EXPIRES: 12/07X0

This bound document contains a tols] of S sheea,

2
| ! /"_ /0‘ Issued for Permitting Use éa/ %K .
0 31404 Lssued for Permitting Use © DLA JRD APR
REV | DATE REASON FOR REVISION PREPARER CHECKER APPROVER
Sheet: lofs
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PLANT ITEM MATERIAL SELECTION DATA SHEET

Yolocities within tha vemse] are expecied to be kow., gg&??rﬂ:?é%ﬁ:!fﬁ!?»i&!
Jow velocities 8 based on 24590-WTPRFT-M-04-0008.

Concfuzion:
Not 2 convem.

k Galllag of Meving Surfaces
Not spplicable.

Conciuvion:

Not spplicable.

1 Frotdng/Wear
No contacting surfaces expecied.

p Isadvertont Addition of Nitric Acd
Higher chloride coments md higher wemperstures unaally require higher alloy maserialy, Notrate fons inhibit the pitting sad erevics corrosion
of stainless alioys. Purthermore, witric scid passivates these elloys; therefors, lower pH vakuos brougit sbout by incranses i the aitric acid

contend of process Nuid will ot cavss bighat corrosion tates for Dhss alloys. The upset comdition thet wes most likely 10 eccur is loverieg
of Owe pH of 8w veuse] conteml by inadverient addition of 0.3 M aitric acid. Lowering of pH may saks 1 chioride-containing sohetion mors
Likely to cause pitting of stainkess alloys, Increasing the nitric acid content of 0w process Ouid adds move of the pitting-inkibiting wirele lon
0 S process Duid. r%&&-?iii&gl?giian—!&g&?gg
ﬂ!.l.:lua..

The recomenended maderials will be able 1o withstand 8 plausible inadvertent addition 0f 0.3 M almie acid.

RLD-VSL-00165: Sheet:3 of §
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