
1/20 12 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

_ 1

W 2 Drawings and Documents
3 Operating Unit Group 10 - Appendix 10.4
4 High Level Waste Building
5 General Arrangement Drawings
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11I located at 3 100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13
14

Drawing/Documents Description

24590-HLW-P1I-PO1IT-0000 1, Rev 9 General Arrangement Plan El. -2 1'

24590-HLW-P1-POlT-00002, Rev 7 General Arrangement Plan El. 0'

24590-HLW-P1I-PO1IT-00003, Rev 8 General Arrangement Plan El. 14'

24590-HLW-PlI-PO IT-00004, Rev 7 General Arrangement Plan El. 37'
24590-HLW-P1-PO1T-00005, Rev 6 General Arrangement Plan El. 58'

2459-HLWP I-PO T-0008 RevI I General Arrangement Sections A-A, B-B, C-

24590-HLW-P1I-PO1IT-00009, Rev 11I General Arrangement Sections D-D, E-E, F-F

24590-HLW-PI-PO1T-00010, Rev 11I General Arrangement Sections G-G, H-H

24590-HLW-P1I-PO1IT-0001 11, Rev 11I General Arrangement Sections J-J, K-K

RESERVED RESERVED
15
16
17 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,"
18 or "-TPOO I") should be used in conjunction with any document change notices issued
19 against them.
20
21 We are currently transitioning from permit documents (which do include a "P" in the last
22 set of numbers) to source documents. At the end of the transition period, permit
23 submittals will contain source documents and will be incorporated into the permit as
24 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

W 2 Drawings and Documents
3 Operating Unit Group 10 - Appendix 10. 5
4 High Level Waste Building
5 Civil, Structural, and Architectural Criteria and Typical Design Details
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part L1 General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
I1I located at 3 100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13
14

Drawing/Documents Description
24590-HLW-PER-M-02-00l, Rev 3 HLW Facility Sump Data
RESERVED RESERVED

15
16
17 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,".18 or "-TPOO 1") should be used in conjunction with any document change notices issued
19 against them.
20
21 We are currently transitioning from permit documents (which do include a "P" in the last
22 set of numbers) to source documents. At the end of the transition period, permit
23 submittals will contain source documents and will be incorporated into the permit as
24 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

I Drawings and Documents
2 Operating Unit Group 10 -Appendix 10.6
3 High Level Waste Building
4 Mechanical Drawings
5
6 The documents listed in the following table are incorporated by reference into this permnit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3 100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
I11 scheduled by calling (509) 372-7950.
12
13

Drawing/Document Desvcription
24590-HLW-MOD-HDH-00021, Rev 3 Mechanical Handling Data Sheet: HDH-

CRN-00005
24590-HLW-MOD-HEH-00021, Rev 5 Mechanical Handling Data Sheet: HEH-

CRN-0000 1
24590-HLW-MOD-HEH-00025, Rev 4 Mechanical Handling Data Sheet: HEH-

CRN-00003
24590-HLW-MOD-HMP-00001, Rev 2 Mechanical Data Sheet: HLW Melter I
24590-HLW-MOD-HMP-00002, Rev 2 Mechanical Data Sheet: HLW Melter 2
24590-HLW-MOD-HPH-00063, Rev 3 Mechanical Handling Data Sheet: HPH-

CRN-00002
24590-HLW-MOD-HPH-00064, Rev 3 Mechanical Handling Data Sheet: HPH-

CRN-0000 1
24590-HLW-MOD-HSH-000 13, Rev 4 Mechanical Handling Data Sheet: HSH-

CRN-0000 1
24590-HLW-MOD-HSH-00 18 1, Rev 4 Mechanical Handling Data Sheet: HSH-

CRN-000 14
24590-HLW-MO-HDH-POO 12001, Rev 1 Equipment Assembly Drawing for HDH

Canister Rinse Bogie

24590-HLW-MO-HDH-POO 12002, Rev 1 Equipment Assembly Drawing for HDH
Canister Rinse Bogie

24590-HLW-MO-HSH-P0072, Rev 1 Equipment Assembly Drawing: HLW-
HSH-Design Proposal Drawing

______________________________Decontamination Tank
24590-HLW-M7-HDH-0000 1005, Rev 2 HLW Vitrification System HDH

Mechanical Handling Diagram Canister
Decontamination Handling System

24590-HLW-M7-HEH-0000 1004, Rev 2 HLW Vitrification System HEH
Mechanical Handling Diagram Canister

* Export Handling System
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24590-lL W-M7-HEH-0000 1005, Rev 2 HLW Vitrification System HEH
Mechanical Handling Diagram Canister
Export Handling System

24590-HLW-M7-HPH-0000 1001, Rev 1 HLW Vitrification System HPH
Mechanical Handling Diagram Canister
Pour Handling Canister Handling Cave

24590-HLW-M7-HPH-0000 1002, Rev 1 HLW Vitrification System HPH
Mechanical Handling Diagram Canister
Pour Handling Canister Handling Cave

24590-HLW-M7-HSH-0000 1002, Rev I HLW Vitrification System HSH
Mechanical Handling Diagram Melter
Cave Support Handling Melter Cave I

24590-HLW-M7-HSH-00002002, Rev 0 HLW Vitrification System HSH
Mechanical Handling Diagram Melter
Cave Support Handling Melter Cave 2

24590-HLW-MAD-HOP-000 10, Rev 5 Mechanical Data Sheet: HOP-HEPA-
0000 1 A

24590-HLW-MAD-HOP-000l 1, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00002A

24590-HLW-MAD-HOP-00012, Rev 5 Mechanical Data Sheet: HOP-HEPA-
0000 1 B

24590-HLW-MAD-HOP-00013, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00002B

24590-lL W-MAD-HOP-000 14, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00007A

24590-HLW-MAD-HOP-00015, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00008A

24590-HLW-MAD-HOP-000 16, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00007B

24590-HLW-MAD-HOP-000 17, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00008B

245 90-HLW-MAD-HOP-000 18, Rev 9 Centrifuigal Multi-Stage Blower Data
Sheets for HOP-FAN-0000 l A/B/C and
HOP-FAN-00009A/B/C

24590-HLW-MAD-HOP-00038, Rev 5 Centrifuigal Blower Data Sheet: HOP-
FAN-00008A/B/C and HOP-FAN-
000 1OA/B/C

24590-lL W-MAD-PJ V-00004, Rev 8 Mechanical Data Sheet for PJV-HEPA-
00004A

24590-HLW-MAD-PJV-00005, Rev 8 Mechanical Data Sheet for PJV-HE;A-
00005A

24590-HLW-MAD-PJV-00006, Rev 8 Mechanical Data Sheet for PJV-HEPA-
00004B

24590-lL W-MAD-PJ V-00007, Rev 8 Mechanical Data Sheet for PJV-HEPA-
_____________________________ I 00005B
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24590-HLW-MED-HOP-00031, Rev 0 Mechanical Data Sheet for HOP-HX-
00002 and HOP-HX-00004

24590-HLW-MED-HOP-000 13, Rev 4 Mechanical Data Sheet for HOP-HTR-
00001 B/2A/5A/5B

24590-HLW-MED-PJV-00002, Rev 4 Mechanical Data Sheet for PJV-HTR-
00002

2459-HL-MF-MP-0001 Re. 0HLW Melter Assembly HLW-MLTR-
2459-HL-MF-MP-0001 Re. 000001/00002 Isometric View

HLW Melter Assembly HLW-MLTR-
24590-HLW-MF-HMP-00002, Rev. 0 0000 1/00002 Plan View, West and

North Elevation Drawing

2459-HL-MF-MP-0003 Re. 0HLW Melter Assembly HLW-MLTR-
2459-HL-MF-MP-0003 Re. 00000 1/00002 Section A-A

Mechanical Data Sheet for HOP-ABS-24590-HLW-MKD-HOP-000 14, Rev 6 00002

24590-HLW-MKD-HOP-000 17, Rev 6 Mechanical Data Sheet for HOP-ABS-
___ ___ __ ___ ___ __ ___ ___ __ ___ ___ __ 00003

24590-HLW-MKD-HOP-000 16, Rev 13 Mechanical Data Sheet for HOP-SCB-
____ ___ ___ ___ ___ ___ ___ ___ ___ ___ 00001/2

2459-HL -MK-HO-00019,Rev 10 Mechanical Data Sheet for HOP-SKID-
2459-HL-MK-HO-00019,Rev 10 00005/7

24590-HLW-MK-HOP-POOO 100 1, Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 1 of 4

24590-HLW-MK-HOP-POOO 1002, Rev 0 Equipment Assembly Drawing for HOP-
SCB-0000l1/2 Sheet 2 of 4

24590-HLW-MK-HOP-POOO 1003, Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 3 of 4

24590-HLW-MK-HOP-POOO 1004, Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 4 of 4

24590-HLW-MVD-HDH-00003, Rev 5 Mechanical Data Sheet for HDH-VSL-
00003

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

24590-HLW-MVD-HDH-00006, Rev. 5 Mechanical Data Sheet for HLW
Canister Decon Vessels 1 and 2 (HDH-
VSL-00002 and HDH-VSL-00004

2459-HL -MVDHOP0000, Rv 5Mechanical Data Sheet for HOP-HEME-
24590HLW-VD-HP-0007, ev ~00001 A/i B/2A/2B
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Waste Treatment and Immobilization Plant

24590-HLW-MVD-HOP-000 15, Rev 3 Mechanical Data Sheet for HOP-ADBR-

2459-HL -MVDHOP0001, Rv 3Mechanical Data Sheet for HOP-ADBR-
2459-HLWMVDHOP-00 6, Rv 300002A/B

2459-HLWMVDHOP-OOOI, Rv 2Mechanical Data Sheet for HOP-VSL-
2459-HL-MVDHOPPOOO, Rv 200903

2459-HL -MVDHOPPOO1, Rv IMechanical Data Sheet for HOP-VSL-
2459-HLWMVDHOP-OO 2, Rv 100904

24590-HLW-MVD-RLD-00005, Rev 9 Mechanical Data Sheet for RLD-VSL-
00007

2459-HL -MVDRLD0000, Rv 7Mechanical Data Sheet for RLD-VSL-
2459-HLWMVDRLD-000, Re '~00008

2459-HL -MVDRLD0000, Rv 4Mechanical Data Sheet for RLD-VSL-
2459-HL-MVDRLD0000, Rv 400002

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

24590-HLW-MV-RLD-00025001, Rev 0 Equipment Assembly Acidic Waste
Vessel RLD-VSL-00007

24590-HLW-MV-RLD-00025002, Rev 0 Equipment Assembly Acidic Waste
Vessel RLD-VSL-00007 Sections and
Details

24590-HLW-MV-RLD-00025003, Rev 0 Equipment Assembly Acidic Waste
Vessel RLD-VSL-00007 Sections and
Details

24590-HLW-MV-RLD-00025004, Rev 0 Equipment Assembly Acidic Waste
Vessel RLD-VSL-00007 Sections and
Details

245 90-HL W-M V-HDH-000 10001, Rev 1 Equipment Assembly Drawing for
HDH-VSL-00002, Sheet I of 3

245 90-HL W-M V-HDH-000 10002, Rev 1 Equipment Assembly Drawing for
HDH-VSL-00002, Sheet 2 of 3

24590- HLW-MV-HDH-000 10003, Rev 1 Equipment Assembly Drawing for
HDH-VSL-00002, Sheet 3 of 3

245 90-HLW-MV-HDH-000lI 100 1, Rev I Equipment Assembly Drawing for
HDH-VSL-00004, Sheet 1 of 3
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24590-HLW-MV-HDH-O0O1 11002, Rev 1 Equipment Assembly Drawing for
HDH-VSL-00004, Sheet 2 of 3

24590- HLW-MV-HDH-0001 1003, Rev 1 Equipment Assembly Drawing for
HDH-VSL-00004, Sheet 3 of 3

2459-HL -MVHOP-OOO, Rv 2Equipment Assembly Drawing for
2459-HL-MVHOP-OOO, Rv 2HOP-VSL-00903

24590-HLW-MV-HOP-P0002001, Rev 0 Equipment Assembly Drawing for HOP-
HEME-OOOO1A/lB3 Sheet 1 of 3

24590-HLW-MV-HOP-P0002002, Rev 0 Equipment Assembly Drawing for HOP-
HEME-0000 IA/lIB Sheet 2 of 3

24590-HLW-MV-HOP-P0002003, Rev 0 Equipment Assembly Drawing for HOP-
HEME-0000 IlA/lIB Sheet 3 of 3

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

2459-HL -MVRLD-000, Rv 2Equipment Assembly Drawing for RLD-
2459-HL-MVRLD-000, Rv 2VSL-00002

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

2459-HL -MVRLD-000, Rv IEquipment Assembly Plant Wash &
2459-HL-MVRLD-000, Rv IDrains Vessel RLD-VSL-00008

RLD-VSL-00008 Lower Seismic
24590-HLW-MV-RLD-000 19, Rev 0 Guide/Support 0' - 6" Above Tangent

Line of Bottom Head
RLD-VSL-00008 Lower Side Wall

24590-HLW-MV-RLD-00020, Rev 0 Mounted Seismic Guide/Supports 0' -

6" Above Tangent Line of Bottom Head
RLD-VSL-00008 Upper Seismic

24590-HLW-MV-RLD-00021, Rev 0 Guide/Support 9' - 3" Above Tangent
Line of Bottom Head
RLD-VSL-00008 Upper Side Wall

24590-HLW-MV-RLD-00022, Rev 0 Mounted Seismic Guide/Supports, 7' -

8" Above Tangent Line of Bottom Head
RLD-VSL-00008 Mid-Span Seismic

24590-HLW-MV-RLD-00024, Rev 0 Guide Support 4' - 10" Above Tangent
Line of Bottom Head

RESERVED IRESERVED

2
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I Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,"
2 or "-TPOO 1 ") should be used in conjunction with any document change notices issued
3 against them.
4
5 We are currently transitioning from permit documents (which do include a "P" in the last
6 set of numbers) to source documents. At the end of the transition period, permnit
7 submittals will contain source documents and will be incorporated into the permit as
8 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
9
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Please note that source, special nuclear, and byproduct materials,

SUED By as defined in the Atomic Energy Act of 1954 (AEA) are regulated
"M FW at the U. S. Department of Energy (DOE) facilities exclusively by

~PW1' P00 DOE acting pursuant to its AEA authority. DOE asserts that
pursuant to AEA. it has sole and exclusive responsibility endtt

UA~ authority to regulate source, special nuclear, and byproduc
materials at DOE-owned nuclear facilities. Information containe 11045787
herein on radionuclides is provided for process descnpton RI"
purposes only.______________________

DATA SHEET Data Sheet Number ~ 24590-HLW-MOD.HMP-00001

RPP-WTP HG LEE WAT E ER1Plant tem Number: 124590-HLW-ME-HMP-MLTR-01
Page: 1 o(1

System; HMP
Project: RPP-WTP C
Project No: 24590
Site: Hanford
Function: Convert blended HLW slurry and glass formers into glass and deliver the glass to canisters

Quality Level: 0 (see note 1)
Seismic Class: SCII
Environmental Qualification: NK q4e% - See Mak 3

oe3rl-

Reference Documents:
1. 24590-U-3PS-AE0O-T000l Rev 4, Engineering Specification for High Level Waste Melters
2. 24590-101-TSA.WO00-0010-407-582, HLW Refractory Validation Model, CAL-TP-2112 RevO0
3. 24590-QL-l4C4-W000-0001 1-04-00005 Rev OQA, HLW Melter Center of Gravity Calculation

(CAL-WTP-2100 Rev 3)
4. 24590-HLW-RPT-E-03-001 Rev 0, Electrode Power Requirements for HLW Melter
5. 24590-HLW-RPT-E-03002 Rev 1, Electrical Requirements lor Startup and Discharge Heaters
6. 24590-HLW-RPT-PE-07-001 Rev 0, High Level Waste Vitrification Plant Capacity Enhancement Study
7. 24590-HLW-M6C-HMP-00017 Rev 0, Temperature Rise and Final Temnperature for HLW melter Cooling

Waler Loops
MECHANICAL

Units Units

Melter Design Life years 15Melter Base, Rail Center to Center Distance finches 1148.00

Maximum Outside Dimensions (L xW x H) linches 172 x 164 x 146 Maximum Assembled Weilght, Empty ~ons[7,0
Plant Elevation, top of rail Ifl-in 12.-11 1Maximum Assembled Weight with Glass s__tounds [198.000

PROCESS
Units Units _______

Design Glass Production LMT/D 3.75 Thermal load to cave from melter (idle and feed modes) kW 35 max.Glass Tank Volume et 144 Melter Cooling Water GPM 45 (nomrinal)

Glass Tank Surface Dimensions (L x W) inches 60 x 96 Melter Cooling Water Det g(gF)j fl 25 (nominal)

Max Operating Glass Depth inches 44 _ ____ ______

Design Glass Operating Temperature (max) OFp 2200D_______
ELECTRICAL

Units

Ecroe Pwerk W 800 max
Start-ap Heater Power Jk 183 total max
Dicag hme Hae oe k 156 max per chamber

CONTROLS AND INSTRUMENTATION

Engineering Specification for Melter Systems C&l Work Specification, 249-T-P-00T01 e 1
Software Functional Specification for HLW Melter Process (HMVP) System, 24590-HLW-3PS-HMP-T0001, Ran A

MAJOR COMPONENTS - Materials

Melter Shell and Bane ASOCA , A36, 304L, C276 Cooling Panels ~C276, 316L

Meter and Discharge Chamber Lids 1304L,. Alloy 690 Discharge Chamber Trough and Dam [Alloy 690

Electrodes Altoy 690 Film Cooler [Aloy 690
REPLACEABLE COMPONENTS

Quanit Design Life (months) Quantity Design Life (months)

Feed Nozzle - 2 60 Discharge Chamber Uid Assembly 2 30

Film Cooler 1 60 Discharge Chamber Vent Line 2______ 60

Air Lit Lance 2 60 Discharge Chamber Vent Insert 2 _ _ _ _ 60 _ __ _

Level Probe 1 12 Discharge Chamber Thermowell 14 60_____ _______

PfenunVdGlass Pool Thermocouple 2 4 Discharge Chamber Thernocouple __4 ___ 12_

PlenunalGlass Pool Thermnowell 2 9 Electrode Thermocouple Assembly 3_______ 12______

Refractory Thermocouple Assembly 2 112 Penumn View Camera 11 __112_

Bubblers 17 12 - - Start-up Heaters 1_____ 13_
NOTES.

1. Replaceabte components with the exception of the film cooler ame CM. Sete&u v~g&5A ~ e 4

2. The contents of this document ame Dangerou Waste Permit Affecting. WC __________

Added 'Environmental Qualification' and K. Clarke L-Doxovan -S7~~ . 1y lm 4A;t

'Quality LevellSeismis Classification' blocks, 4 ~ '
re-formatted data sheet corrected process A X~~-

2 data Implemented Mallet's scope of work for -
the HLW Capacity Enhancement Trend (BCP-
24590-06-02470) and contract modifcation

10/13/ 004 1 Design Evolution M. Hatl L. Carts nia n/a M Eaton

109/20 0 Issuedtfor Design M.Hall M Seed n/a n/a I Wil Eaton

Date L Rev Reason for Revision Originator Checker E&NS Revewer I Ap-e



Please note that source, specia! nuclear, and byproduct matenals, 5'
as defined in the Atomic Energy Act of 1954 (AEA) are regulated
at the U. S. Department of Energy (DOE) facilities exclusively by RPP-WTP1 PI0
DOE acting pursuant to its AEA authority. DOE asserts thatiiiiiiIIIIIII
pursuant to AEA, it has sole and exclusive responsibility and f W

atoiyto regulate source, special nudiear. and byproduct IIiitiiiti i i i
materials at DOE-owned nuclear facilities. Information contained R1 1045799
herein on radionudides is provided for process description
purposes onlyiAAS ETDt he ubr : 19-rL-O--M-=

DATA SHETlat Sheet Number 124590-HLW-MO-HMP-000-02
HIGH LEVEL WASTE MELTER 2 Plantgem Numfer

Project; RPP-WTP C>
Project No: 24590
Site: Hanford
Function: Convert blended HLW slurry and glass fiorrsers into glass and deliver the glass to canistersE9I'1
Quality Level: 0 (see note 1)
Seismic Class: SCII
Environmental Qualillcatlon: NI( Co. e,4 q Sts lk 3

Reference Documents:
1. 24590-HLW-3PS-AEO-TOO01 Rev 4, Engineering Specification for High Level Waste Melters
2. 24590-10-TSA-WOOO-0010-407-582, HLW Refractory Validation Model, CAL-WTP-21112 Rev 0
3. 24590-OL1-HCA-WOOO-001 1-04-0005 Rev GOA, HLW Melter Center of Gravity Calculation

(CAL-WTP-2100 Rev 3)
4. 24590-H LW-RPT-E-"l00 Rev 0, Electrode Power Requirements for HLW Melter
5. 24590-HLWV-RPT-E-03-002 Rev 1, Electrical Requirements for Startup and Discharge Heaters
6. 24590-HLW-RPT-PE-07-001 Rev 0, High Level Waste Vitrificatfion Plant Capacity Enhancement Study
7. 24590-HLW-M6C-HMP-00017 Rev 0, Temperature Rise and Final Temperature for HLW melter Cooling

Water Loops _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MECHANICAL
Units Units - -180

Melter Design Life 7 yeas 1 Melter Base, Rail Center to Center Distance linches 160
MxmmOtieDmnin(LxWxH) linches 172 x 164 x 146 Masimum Assembled Weight Empty Ipounds 1174,000

-PatEeain tpo aliti 12- 11 Masimum Assembled Weight With Glass !punds 1198,000
PROCESS

_________________Units _______ ______ __________________Units

Design Glass Production MTID 3.7 Thermal loud to cave from melter (idle and feed! modes) kW 35 max
Glass Tank Volume ________ 144 Melter Cooling Waler GPM 45 (nominal).Class Tank Surface Dimensions (L x W) inches 60 x96 -Melter Cooling Water D3elta T 25 (ntomnal)
Mas Operating Glass Depth inches 44 ___________________ ____________

Design Glass Operating Temperature (max) IF 22L0TR0A

Start-up Healer Pow IkW 1183 total max
Discharge Chamber Heater Power JkW 1 56 max per chamber

CONTROLS AND INSTRUMENTATION
Engineering Specification for Melter Systems C&l Work Specification, 24590-WTP-3PS-J000-T0001, Rev I
Software Functional Specification for HIW Melter Process (HMP) System, 24590-HLW-3P-HMP-TOO01, Rev A

MAJOR COMPONENTS - Materials

Melter Shell end Base AOA36, 304L, C276 -ciin aesC7,36
Melter and Discharge Chamber Lids 1304t, Alloy 690 Discharge Chnamrber Trough and DamAlo69
Electrodes Ao 9 imCoe lo 9

REPLACEABLE COMPONENTS
Quantity Design Uife (mronths) Quantity Desirgn Life (months)

Feed Nozzle 2 _______60 Discharge Chamber Lid Assembly 12 130

Film Cooler 1 _ _____ 60 Discharge Chamber Vent Usne 12 160

Air Lft Lance 2 ______60 Discharge Chamber Vent Insert 12 60
Level Probe 1 ________12 Discharge Chamber Thermowell 4_______ 60

Plenam/ltass Pool Thermnowell 2 _____ 9 _ ____ Electrode Thermocouple Assembly 3______ 12 _____

Refractory Thermocouple Assembly 2 ______ 112 Plenum View Camera 1 1

Bubblers 17_______ 12 Start-up Heaters 5_____3__

1. Replaceable components with the exception of th film cole ame CM. NOES ee x z a*'.S
2. The contests of this document are Dangerous Waste Permit Affecting. ii Vs e

Added "Environmental QualiWcalon' and K. Clarke~4' L-Lnva yk fliA'W
*Quality Level/Seismic Classification" blocks, A4 wHt S V &.- S I- rK
re-formatted data sheet corrected process Ir"

2 data Implemented Meflers scope of work for iiw
~ 1 61 2 the HLW Capacity Enhancement Trend (BCP-

24590-06-2470) and contract modification

10/13"20 Design Evolution M. Hall L Curbs n/a rda WlEan
10/9/2002 L 0 Issued for Design J M. Hall M. Seed n1/a n/a Witl Eaton

Dlate L Rev Reason for Revision J Originator Checke E&NS RevIewr ApProver
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CENRIUGL ULI-TAGE BLOWER Ro

Data Sheet: 249-LMAMACS-00004 I o

24590-HLW-MAD-HOP-00018 94W H P~0~/
____________2459-HLW-MA-BOP-AN-00009ABC

I IProject RPP-WTP BldgiRoom it HLW/IH-BOOIC Maiufacnue
-2 lProiecr No: 24590 Suzpporting Calculations Matiitie
3 1Site: DOE Hanford 24a90-ILWM4C4OP-O4e1t Part No
4 Saf'ety Cilt Ss Spporting Drwngs 24590-HLW-M6-l1OP4W003 Quantity 6
s Seismic Category (Note 26) SC-111 24590-51LW-M6-IIOP-20003 Requrd
6 SSC Characteristic Air Permit System Desciption 24S90-HLW-3YD-HOP-0000I Quality Level Q
7 SystemnNo. HOP _______________________

9 Description: 1LW Booster Extraction Fans - Note 15
9 DESIGN CONDITIONS --- 9- aiai 3- ~ltf hniy(ik10) Indoor Design Temperature lMinmm 5 Maimum83FReai umdy]0%()
11 Contamninatin Clssfcaton Area C2 [ Elevation 1 661 ft above MSL
12 EWnviommut QaldifiCation (See Attachmnent 2) [Hanford Standard Ainopheric Pressure 13icie C
1j3 DESIGN OPERATING CONDITIONS
14 Design Blower Capacity, (Note 23) 160 InlMet Air Tnmpeatamat Design Conditions 160 *
Is Design Static Presue (Not 12) 85 Iinchles WC I~nlet Air Density at Design Conditin 0.0471 lbslft'
16 Minimum Blower Efficicticy at Design Conditions 60 % ~Ilet Pressure at Design Conitions 11.3 Pais
11 Blower Efficiency at Design Conditions *% [P eat Design Conditions *BHlP

is Blower Speed at Design Conditions; (Note 24) I____RPM Eq5uilnaent Design Ternperanire (Note 21) -F
19 Max. Dischrarge Temp. at Design conditions *_____ I__ Crjitical Speeds (Note 20) RPM
20 CONSTRUCTION
21 Blowerlaufcne BloweMoel Nmber
22 AMCA Drive Arrnement 7 AMCA Inlet Box Position 360
23 AMCA Motor Position Direct Drive. AMCA Dischaur CW 360
24 AMCRnon Nte 9) CW Blower Scroll Type
25 Blower Motor Operating Weight IPM Assemably Weighlt (Mtr- Blower + Base) Z Z ~ I
26 Overall Skid Dimnensins (NoteS5) Width I. Height 1 Legt -4 incies;

27 Blowe Bearing Type Roller- Grease Lubricated Blower Bearing Mk - Bearing pan 1
2s Labricant Mfg. *past # Bearing Specsal etus (Not-a 18 & 19) ILb Life I00 kkr
29 Mchanical Coupling Mfg. Pani
30 BLOWER WHEE.L ________________
31 Blower heType (Note 4) _______ BlowerShaft Diamaeter
32 Da_________dDiameter_ Actnal Wheel Diameter

33 __Design________Width Actual Wheel Width
34 Design Blower RPM -Actuall Blower RPM
35 Designt Brak Horsipower 1*Actual BrokeHorsepower________
36 BLOWER MATERIALS
37 Housing (Note 14 & 27) Came Ductile Iron Gsade *Blower Whee stainless Steel Grade
30 N/A Grade N/A Mouning Fuame Carbon Steel Grade
39 Shaft Stainless Steel Grade * Inlet Box / Transition Piece Cast Ductile Iron Grd
40 Inlet Vane NIA Grade N/A DischArge Dangie N/A Grade M
41 Inlet Screen _ N/A Grad NI SA Compatible Safety Guards Carbon Steel Grade
42 BLOWER ACCESSORIES________

No IsoedIlt e latiSrngrd Mesode N
- lnedDshrgoe latnge Dsrg MinionsDaee ______

45 Flange Discharg Evue Nolatied Dsrge Devaetiensin/

-49 InletTransitio Piece NoInletanstion Riesri FaurDiesiosM

5' DrainblConcionlne (Note ) Yes IDsuaiCeton Size22 (Nte7 1*sP

53 Fslxil CBesie NIolton lase Type BNddSSL/eAbeke
,4Peil ne oncto aeil36.S broainSa Mnaufate rer N/ laent ta ore pAlrdradbpoutaeias
63 Flible onneion Moaraifactures Mr and Model No adendinteAmcENerAc f14(A)srrelad

63 Flexible Connection Oulet (No" 6 & 25) Yea DOElaio acing2 pusattoisAA uhrty O ssrsta
60 Fln-ile Connection Oulet Type Braided SSTL flexible boswusatt E.i a oeadecuiersosblt n
61 Flexible Inle Connectioni Material 3161. SS -braid constructed with 304 SST maeas noeat OEourned nspeal facter. anfobyraonuctaeined.

62 Flexible Connection Manufitcturer and Model] N0 as eine on thAdoicerg is t podfr proc(EAes deculpton
purpoes oU.S.DprmnofEeg(DEfaiiisecuvlyb

63 Fexile CametionOutet Note6 &25) es OE ctin pusuan toits EA uthrity DO assrtstha



CENTRIFUGAL MULTI-STAGE BLOWER MR No.

Dat Shet:24590 L-MRA-MACS-00004DtShe:Plant lItm No. Rev. No.

2450-H W-M D-R P-0018245W0HLW-MA-HOP-FAN-0900IAIB/C2459OThW-AD-H P-OoI8 WOP.A-F AN -ft009ABC

IProject: RPP-WTP Bidgi~oom # HLW/IH.BOOlC Manufacturer
2 PmjwcNo: 249 _ uprigCluain anI ue

3 Site: DOE Hanford ~ pig24590-tLW -F.O1t1 Pfatuo
4 Safety ClSS ________ _ Suporting Drawings U"-L-6HPOD3 Qatt 6

- 5 Seasmic Categoty (Note 26) SC-N _______________2O0Q Require

6 ISSC Characterisic Air IPunnt fSys.e Description 24590-IILW-3YD-HOP-0000 LQuaty Level IQ
7 System No. HOP ________________________

8 Descrxiption: HRLW Booster Extraction Pans - Note 15 ___ __________________________

9 Inlet Scam No___________________ _______

to Inlet Screw Features N/A__________________ ____________

It Blower Pedestal Yes_________________ __________

12 Blower Pedestail Description Cosanon mounting base for Blower, msotor, and bearings
13 Insulation StudsN
14 Silencer N
Is MOTOR AND DRIVE REQUIREMENTS
16 Driven Equipmentl/Motor fASD relationshipis asfollows.-
1 7 "Blower Tae Nsaber Motor Taz Number ASD Tat Number
is HOP-PAN-OOOOIA HOP-MfM-0OO005A HOP-ASD-OOOOIA
19 HOP-FAN-DOCOl HOP-MvTR-O513S HOP-ASD-OOOOIB
20 HOP-FAN-OOOOIC HOP-MTR-00005C HOP-ASD-00001C
21 HOP-EAN-IOOO9A HOP-MTR-00006A HIOP-ASD-00003A
22 HOP-FAN-00009B 140P-MTR400006B HOP-ASD-OOOO3B

23HOP-FAN-00009C HOP-MTR-OO006C HOP-ASD-OD003C
24 Adjustable Speed Drive yes Pro videdf by others.

2s Special Drive Features 1. ASD to operate motor from 3 0% to 100% of required RPM within a 30 secoad time frame (max)

26 Provides AS) peqesuostag for motor RPM to pass dueus say trtest speed dead bauds to -st eeenive vibtions
X7 GAS COMPOSITION
28 Comportent kglhr wAN.

as N2  2138 6.73E+01
30 02 655.2 2.06E401
31 H20 324.6 1.02E+01

32 Ar 36.5 1.15E+00
33 CO5  20.5 6.46E-01
34 NO 5.79E-01 1.82E-02
35 Hg 1.25E-01 3.94E-03

36 NO2  9.6E-02 3.D4E-03
37 CO 1JO7E-02 5.35E-04

39 N20 1.25E-02 3.94E-04
39 803 6.7OE-03 2.11IE-04
40 HCI 6.58E-03 2.07E-04
41 NH, 4.37E-03 1.38E-04
42 HF 3.99E-03 1.26E-04
43 H2  3.53E-03 1. 11E-04
44 VOC 2.76E-03 &609E-05
45 32 1.I1E-03 3.60E-05

37 Sourco, 24590-HLW-U4E4HOP-00001 pages 14-16 raw 35

60 1) * Denotes data to be provided I verified by vendor.

63 4) The inpeller shall be anti-surge design developing continuously rising SP from firee delivery tan~ shutoff.
64 5) Boundfing dimensios not to exceed 6W' W x 60' Hix 105" L (Blower, Motor sad Baseplate).
65 6) Connections shall match Busyers supply p#pe 10 inch diameter, 316L SS, Schedule 40S, w/ 15 SOIb, RE Flange.
66 7) See Specification 24590 fl?-3P-MACS-T0005 Rev. 0, Section 3.8.2 for requirensents.

68 9) Rotation is listed as viewed floes drive side.

71 12) The External Static Pressure at design operating condition includes 2 in. WC iwnaxmn drops through the inlet box.
72 The more conservative value of 85 inches WC was used rather than the inimumt value 3 1 inches WC in 24590-HLW.M4C-HOP-000oI I Rev. 1.

75 15) Contents of this document are Dangerous Waste Permit affecting.

75 1t) Provide each blower bearing with RTDs & 2 - directional (X and Y) vibration sensors forcm cest indication
79 19) Radial type roller bearings shld have labyrinth type seni.
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CENTRIFUGAL MULTI-STAGE BLOWER ]MR No

Data Sheet: 49Q-MA AC004
Plant Item No. Rev. No.

~~~~~~~24590'HW M DiOP00825 HLW-MA-tOP-FAN-0DO0lAB/C92459-HLWMAD-OP-001824590-HLWIdA-HOPFAN-00009A/B/C
3 PPj.t PP-WTP Bldg./Room # IHLW I H-BOOIC rssantuacosrer

2 Project.o
2 Supp rtin Nal:u24ti90 M anufacturer

3 Site: DO H rnford I49.LMCO.05 atN
4 Safty Class SS 74590-i-ILW-M6-ftOP00003 Quantity 6
5 Iseismic Category (Note 26) SE-ill Supporting Drawings 249-4,-&O-00 Requred
6 S Chtaracteristic Air Permit Systemn Description 24590-HLW-3YDHP-0OO0t Quality Level IQ
7 System No. HOP

a Description: HLW Booster Extraction Fans - Note 1S
9 20) Critica speeds within operating ranges to be blocked in ASD programming

1021) This temnperaturee is required for material selection and corrosion analysis. The value is the average temperature of the inlet temnperature tn line 14 of page t anti the Discharge
Tetnpemtuare on Line 19 ofpage 1.

11 22) Blowers shall be insulated (except bearing housings) by Buyer and heat traced to maintain casing metal temperature above the acid
tt dewpoint of the process gas.

12 23) Design blower capacity is the predicted capacity fronm calculation, 24590-HLW-M4C.HOP-ooo11 Rev I page A- 1 cell Y-32 divided by 2 (two blower rnning at capacity) plus
s 30 %ecotingency. 2461 AC 5M2*1.3 = 1600 ACPM

13 24) Shaft speed shall not exceed 3600 rpm unless approved by Buyer. Tip speed of rotating assembly shall not exceed 530 fps unless approved by Buyer.
24 25) See Specification 24590-WTP-3PS-LIACS.TOO05 rev. 0, section 3...6 for flexible cormectiotsrequieerniens.
IS 26) See Specification 24590-WTP-3PS4-4ACS-T0005 rev. 0, section 6.3 for seismic testing retqairenments.I6 27) Housing will be fabricated from ductile iron or high chromium caut iron (or better).
17
is

IS SAFETY SCREENING X Yes _ No
20 Safety Screening /Evaluation Required? If yes per 24590-WTP-CPP-SREG-0O2, E&NS Signature required below.
2t

25
26
27
28
29
30

54

Revised to Incorporate new specification 24590WTP-3P5-NACS.
9 ooS, Rev. 0 to remove ASME AG-I requirements. rOther minor rlarificaious are as voted with revision bare

Tivis data sheed is issited for quote

Reissued for Purchase. Minor Change (Inclusion of pages 5 & 6 which M 7el .Smes C eg DLmed S rtsha .E tvn /220

Reissuedl for purchase. Minor tevisions to format fsr elarity.
ReAsed ch.e Material Requrisitin tiuanbee fromt 24590.QL-NMeJMACS.
00002 to lb. new 24S910-QL-MRA-MACS-ossu4.
Corrected ian numbers and updated revisio numsber.
Changed title to Centifugal Multi-stage Blowers.
Removed refencae to caneelled calculation 25490-HLW-MACStOP-0000t.
Added fietd for SSC Chanrteritic.
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CENTRIFUGAL MULTI-STAGE BLOWER MR No.
24590-QL-MRA-MACS-00004

Data Sheet: Plant ItanNo. Rev. No.-

24590-HLW-MAD-HOP-00018 __________ 'FN~MIAB1

I Project RPP.-WTP Bldg./Room 4 HLW I H-B0LC ma,faclsrrer

2 Project No: 24590 Suprtn alltin Manusetrer
3 Site: DOE Hanford .24560 4LW-M4C-HP-000OI _ Pa'rt No

4 Safety Class "S Suprig8rnig 24390-lILs-M6-floP-oo3 Qtity) 6
5 Seismic Calegory (Note 26) SCI 24590-4[LW.M6-HOP40003 Rqie

* 6 SSC Charceristic I MAr Peiest SystemDes-rption 124SWU-LW-3YI)-HOP-000l IQuality Level Q
7 SyStemoo NI HOP__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 Deciption HLW Booster Extractioa Faa,- Note 15 _ __

*Added refetence to Note 15.
Updated deign inlet conditios; capacity, and extereal static piessur to aign
with 24S90-HILW-M4C-1tOP-OOlttRev.l
ECCN 24590-HLW-M4E-HOP-0000l.

Addfield for Inlet Pressure at Design Conditions in place of Total Static
Pissae (Max) field.

Addfield for required minuiu efficiency at desig cnditions per CCN
199933.
Retitlled field for Maxirm Discharge Teniperstase and deleted Note 16.
Restded field froin Natural Frequencies; to Critical Speeds forT clarity.
Removed soromal and tiinndesign conditions for clarity. ,
Revised AMCA Drive Arapeeest Ato 8 so 7 to align wish industury offering.
Specified inle box position to 360.
Relocated Blower Motor Operating Weight and Assembly Weight fields and s

I Specified Roller graie lubticaled bearings, added fields for Mfg
and hitt# for hearing, lubricant, aid oupie+Bl2lr. Changed coupleseto
vendr peifld.
Revised specified materials for housiag, shafl blower wheel,

manstnge, and islet box/tasiton piece to align with
indutary offeing. Material Wraden to lbe specified by vendor.

Reiedispectio door size and drain fromn vendor specified to
IN per specification, 24590-WTP-3PS-MACS-T0004 rev. 5.

Revsed Split Housing, hilet Box & Inlet Tramuitica Piece fields to No.
Specified sald "e us Double Carbson Ring wl purge.
Ade Note I to Special Drie Features field.
Ade Ona Comosiso and Acidt Dew Pot.
Deleted Notes 8, 10, 13,IA, 17. and rised Notes 7,12, 14,19.19.
2021, &22
AddireNote 23,24,25,an fd o6 oe aa hot ge
AddedNote 23. fiel, d nmwdaaset6oao
with QD.
Revised Design Life onoEQD Auo 5 years to 40 years.
Added Note in Additional DBE liffnfiration, field to clarif eqsant
is not explected to operate submergd

M. OFNelf S. E. Andersn C.MO A. Mvorelta I S. Kretzuclnnar R. E. Stevens 6/11/2009
Reassued for prclise. Addition of insulation, repurement.
Issoosonm of Vendor excepiosrs andclrfctn,

0

NL ONeill S. E. Anidersons C. Meng C. Kniauss S. Kretzcbesar R. E. Stevens 9/29/2008

Ro-inmedwithi updated design WWonDito, refoirmatted Mechianical
s dalaubeet for clarity, attached motor and EQ datasheet. This document 3/26/2009

supersedes 24590-HLW-MUD-HOP-D0001

M. O'Neill S. I. Anderson C. Meng C. Knaurss S. Kre=zcsa I fR. F- Stevens

4 Re-issued for purchase, added Note 14, and updated design coditions Y. Nudoga G. Domn C. Meng D. Reinmm J. Rouse J. Julyk 3/21/2007

3 Re-ensued for pufeltase J.REWnsi N/A N/A ILt Tosoetzak N/A E. laom 3fnt2005

2 Re-issiied for purchase J. Rewati N/A N/A R. Tomet7ak N/A B. Item 12/13/2004

I Updated design conditions and re-istued for purchase, superseded J eai NA NA LMdn / sr /22D
1 24590-HLW-MiAD-H-OP-D0019, 00020,00035,00036, and 00037. 3.Rwr N/NA 1.MdnNA .Ie 81204

o Issued for pineliuse D. Green N/A N/A M.Onlona N/A H.Jawal 11/172003

Rsta Reason for Revision Sys Resodl E&NS Checki Reviewer Approver, Date
___________________________ Engineer Engineer ____ _____ ______ ____
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ATTACHMVENT I MR No,

24590-HLW-MAD-HOP-W018 24590-QL-MRA-MACS-00004
ELECTRICAL DATA SHEET Plant Item No. Rev No.

LOW VOLTAGE INDUCTION MOTOR
24590-HLW-EM-HP-MTR-OOOSAIDC 9

24590-1fLW-EM-HP-Mr-OO6AIBIC

Motor Tag No.: 24590-HLW-EM-HOP-MX-OOAIB/C and 24590-HLW-EM-HOP-MR-OOO6AJBIC___
Diven Equiment No.: 24590-ILW-MA-HOP-FANOOOOAJB/C and 24590-HLW-MA-HOP-FAN-OOO9AIB/C

Service: HLW Booster Extracton Fans
Refer to "Prinury Specification": 24590-WTP-3PS-MACS-T0005________
LINE DESCRIPTION USER SUPPLIER UNITS
NO. _________________________________ SPECIFIED FURtNIMUD ___

BASIC DATA:
I RATED HORSEPOWER Hp*
2 SYNCHRONOUS SPEED - *RPM

3~~~ VO T G*6

5 _____________________________ 60 *HZ

6 JINSULATION CLASS F
7 JTEPERATURE RISE ABOVE 40

0
C AMBIENT 80 deg. C

8 INEMA DESIGN TYPE (B, C, OTHER) B
9 JEFFICIENCY (STANDARD, PREMIUM) PREMIU *

10 ENCLOSURE TYPE (TEFC - SEVERE DUTY PER IMEE Std. 841, TEWV, WPII) TEPC IEEE Std .
I1 841 _ _ _

I II SERVICE FACTOR 1.15
12 C0OUPLED DRIVE (DIRECT, BELT, GEAR) Direct
313 BEARING (ANTI-FRICTION, SLEEVE) Anti-Friction *

14 BEARING SEAL (ONE END, BOTH ENDS) Both Ends *___
15 SPACE HEATER (FOR MOTORS > 20 HP) Ye w
16 RTD FOR SLEEVE BEARING :I per bearing for Belt drive only WA *£
17 TERMINAL BOX LOCATION

18 WARRANTY (2 YEARS, 3 YEARS, 5 YERS~) mS Terms and

condition

19 SHOP TESTS
-MFR STANDARD TEST (Yes /No) Yes
*ROUTINE TEST (Yes / No) Yes
FULL TEST (Yes /No) No *___ __

20 UNUSUAL SERVICE CONDITONS: Inverter Doty
21 FLAMIMABLE OR E-XPLOSIVE GASES No
22 COMBUSTIBLE, EXPLOSIVE, ABRASIVE OR CONDUCTI7VE DUST No *

23 WET OR DRY OPERATING CON4DMTONS Dr
24 NUCLEAR RADIATION 0-5 mrad/hr.
25 SPECIALPAINTING REQUIREMENTS PER IEEE Std. 841 (Note 5)
26 OTHER (SC,SS, APC, Non-ITS) *s

27 OTHER (SEISMC CATEGORY I,I111 or IV) SC-In

5 of 10



ATTACHMENT 1 MR No.

24590-HL W-MAD-HOP-00018 24590-QL-MRA-MACS-00004 -

ELECTRICAL DATA SHEET PlantltemtNo. Rev No.

LOW VOLTAGE INDUCTION MOTOR 24590-NLW-EM-HOP-MMR405AU/C 9
________________________________________2450-HLW-EM-HOP-MTR-40006A1/IC j

* Motor Tag No.: 24590-HLW-EM-HOP-MTR-OOO5A/B/C and 24590-HLW-EM-HOP-MTR-00006A/B/C-
Driven Equipmnent No.: 24590--LW-MA-HOP-FAN-OOO0lA/B/C and 24590-ILW-MA-HP-FANOOOO9AIB/C
Servce: HLW Booste Extraction Fans
Refer t "Printary Specification": 24590-WTP-3P-MACS-TU0005 -

LMDESCRnrTIO USER SUPPLIER rS
NO. _________________________________ SPECIFIED FURMIHED iS
28 MANUFACTURER -

29 NEMA FRAME______ _____

30 MODEL NUMBER. -

31 SERIAL NUMBER / MANUFACTURER DATE- *

33 JFULL LOAD CURRENT A______

34 IFULLLOAD TORQUE - *ft-lb

35 POWER FACTOR: - @~ 50 % LOAD %
-@75 % LOAD %

@ @100 %LOAD %

36 EFFICIENCY: -@ 50%1 LOAD %

@~~ 75*OD

37 JLOCKED ROTOR CURRENT @ 100 % of RATED VOLTAGE 
. *A

39 LOCKED ROTOR CURRENT @ 80% of RATED VOLTAGE - *A

3 9 ALLOWABLE STALL TIME @ FULL VOLTAGE SEC

40 ALLOWABLE STALL TIME @80O% of VOLTAGE -*SEC

41 LOSSES@FULLLOAD - *w

42 ROTOR WK2 @ MOTOR SHAFT SPEED (For > 250 lhp only) - lI
43 STARTING POWER FACTOR (For > 75 bip only)-

44 SUB TRANSIENT REACTANCE AND X/R (For > 250 b ny
45 WEIGHT -lbs

46 ROTATION (CW, CCW, BI-DIR.) FACING DRIVEN EQUIPMENT -

47 MEAN TIE BETWEEN FAILURE (MOTOR 100 HP AND ABOVE)

48 STARTING METHOD (FULL'REDUCEI) VOLTAGE, ASD APPLICATION) AND-
49 1
50 IRECOMMENDED BEARING LUBRICANT-

NOTES:
(1) DELETED
(2) Motor should be applied witin its rating baaed on service factr of 1.0.

(3) Data Sheet Line no. from 35 to 47 are applicable for motor 100 HP aind above.

(4) The fan and motor are subjected to the samne enviromental conditions.

(5) See specifeatiou 24590 WI2-3PS-MACS-Th)0, Attachment B, for requirements.
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EQUIPMENT QUALIFICATION Rev.:IWMA-HP49I

DATA HEET EQD)Attachment 
2, Page 7 of 10

Equipment Identification
24590-HLW-MA-HOP-FAN-ooOOlIAjB/C

Component Tag Number D49-L-AHP-A-00ABCSC OSS MEAPC
245904{LW-EM-HOP-MTR-OOOSAjB/C sft

24590-HLW-EM-HOP-MR-00006AJB/C Classification E D lSS E u.

Manufatctrr / Supplier Note 4

Requisition Number 24590-QL-MRA-MACS-00004

Model Note 4 1 lSC-I SC-il
Description (Include HLW Booster Extraction Fan. Seismic CH S-1
descriptive text [e.g., Ctgr CilE Ct
location, elevation])

Funtio~s) Provides negative pressure on HLW melters and primary off-gas system. In conjunction with Stack Extraction
Safety Fntos) Fans, provides motive force for off-gas flow through all off-gas equipment up to and including discharge at Stack.

Equipment Environmental Qualification (EEQ)
Environment 0Mild [I Harsh Hi Rad Service El Yes 0 No Design Life (yrs) 0 40 El Other__

Contamination Class: C2 with required maintenance

Radiation Class: R2

Time
Parameter Duration WIT Document Numberj Submittal Number

Parameter Type/Unit Value (number) Time Units (BUYER) (SELLER)

Normal

Normal High Temperature ('F) 83 40 yr 24590-HLW-UOD-Wl6T- Note 4
00001

1Normal Low Temperature (TF) 59 40 24590-HLW-U0D-Wl6T- Note 4
_ _ 00001

Normal High Relative Humnidity (%RH) 100 40 yr 24590-HLW-UOD-WI6T- Note 4
_____________ 1_ _ _ _ _00001

Normal Low Relative Humidity (%/RH) 10 40 yr 24590-HLW-UOD-Wl6T- Nt
Norml Hih Prssur (in-w~g) 000Wy

Normal Lowh Pressure (in.-w.g.) -0 40 yr 24590-HLW-UOD-Wl6T- Nt

Normal Radiation Dose Rate (mR/br) 0.5 40 yr 24590-HLW-UOD-W16T- Nt

* Vibration Magnitude (g) _:_=N/ 40 ___ /ANoe_

Vibration Frequency (Hz) NA 4 r NANt

Additional Normal Information:

245 90-ENG-FOO065 Rev 1 (2/20/2008) Ref. N/A



EQUIPENT UALIIILAiiON24590-HLW-MAD-HOP-0018
EQUIMENTQUALFICAIONRev.: 9

DATASHEET (EQD)
.000) Attachmnent 2, Page 8 of 10

Equipment Environmental Qualification (EEQ) (continued)
Time

Parameter Duration W Dcmeat Numbher Submittal Number
Parameter TyeInits jValue (number) ime units (UE)(SELLER)

Abnormal

Abnormal High Temperature (OF) 95 8 hr/yr 24590-HLW-UOD-W16T- Note 4
____ ___ ____ ___ ____ _ __ ___00001

Abnormal Low Temnperature ('F) 59 8 h/r 24590.HLW-UOD-W16T- Note 4
_____ _____00001

Abnonmal High Relative Humidity (%RK) 95 8 hr/yr 249-{WUDW6- Note 4
____, 00001

Abnormal Low Relative Humnidity (%/RH) 10 8 lir/yr 24590-HLW-UOD-W16T- Note 400001

Abnormal High Pressure (mn.-w.g.) 4 8 2459r00001 ODW1T Note 4

Abnormal Low Pressure (in.-w.g.) -6.7 8 hlr 24590-HLW-UOD-W16T- Note 4
_____ _____00001

Abnormal Radiation Dose Rate (mRlhr) 0.5 0 hr/yr 24590-BW-UOD-W16T- Note 4
1___00001___ _____

Wet Sprinkler Systemn Present YES 2 hlr 24590-HLW-UOD-Wl6T- Note 4
_____ _____ 00001 _______

Additional Abnormal Inforrmton

Design Basis Events (DBE)____ ________

DBE ~ ~ ~ -ihTmeaue -)9 00 24590-HILW-UOD-WI 6T- Note 4
DBE ighTemeraure 0F)95 00000001

DBE Low Temperature (*F) 59 1000 hr 24590-]HLW-UOD-WI6T- Note 4
00001

DBE High Relative Humidity (0/RH) 95 482 hr 24590-HLW-UOD-Wl6T- Note 4
00001

DBE Low Relative Humidity (%RH) 10 1000 hr 200001 ODWlT Note 4

DBE High Pressure (in.-w.g.) 4 1000 hr 24590-HfLW-UOD)-Wl6T- Note 400001

DBE Low Pressure (mn.-w.g.) -6.7 1000 hr 24590-HLW-UOD-WI 6T- Note 400001

DBE Radiation Dose Rate (mRi'hr) 0.5 0 hr 200001 ODWlT Note 4

Flood Height (ft) 22 1000 hr 24590-HLW-UJOD-Wl6T- Note 400001

Submergence (ft) NIA** N/A** N/A 24590-HLW-UOD-W16T- Note 400001

Chemical/Spray Exposure Yes 12.5 hr 200001 ODWlT Note 4

Additional DBE Inomation Spray exposure is composed of water from fire suppression system
**Equipment is not expected to operate submerged or after a DBE flood event

24590-ENG-F00065 Rev 1 (2/20/2008) Ref: N/A



24590-HLW-MAD-HOP-
inEQUIPMENT QUALIFICATION 00018 Rev.:61

0 * DTASHET (QD)Attachment 2, Page 9 of 10

DBE Chemical Exposure Details

DBE Chemical Types/Concentrations NONE

Interfaces (Electrical)

Power Supply Voltage (VAC, VDC) 460 VAC

Power Supply Frequency (Hz) 60

Power Connection Method Note 3

1/O Signals to/from Equipment Note 3

1/O Connection Method Note 3

Interfaces (Mechanical)

Mounting Configuration (orientation) [Note 3

MouningMethd (olt, wedsetc Isolation springs / base to be welded to existing embeds or anchored into concrete depending on the
Mounting~~ ~~~ Mehd(ot, 'ede) Seller's anchorage configuration

- Auxiliary Devices None

Equipment Seismic Qualification (ESQ) ___ _________

Parameter TMtle Rerereace/Docamnnet Version IealNumber Revision

ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FB0l- Rev. 3 N/A
WTP Seismic Design STRUCTURAL DESIGN LOADS FOR T000l

Specification (BUYER) SEISMIC CAT'EGORY IM & IV
EQUIPMENT AND TANKS

ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FBOI. Rev. 3 N/A
Specified Seismic Load STRUCTURAL DESIGN LOADS FOR T0001

(BUYER) SEISMIC CATEGORY Im & IV
EQUIPMENT jAND TANKS

N/A N/A N/A To be provided by the Seller via
Design Seismic Load the G-321 -E submittal process

(SELLER
___________ _____(Note 2)

N/A N/A N/A To be provided by the Seller via
Qualifi cation Method the G-321-E submnittal process.

(SELLER)
______________ _________________________ ______________ ______(Note 2)

N/ NAN/A To be provided by the Seller via
Qualification Report the G-321 -E submittal process.
Number (SELLER) 

(oe2

Submidttal Number TBDED TBD N/A
(BUYER)

24590-ENG-FOO065 Rev 1 (2/20/2008) Ref: N/A



EQUIPMENT QUALIFICATION 2459041LW-MADWHOP-00IDl8

DATASEET EQD)Attachment 2, Page 10 of 10

Notes and Additional Information

Note 1: Where pressure is given in inches of water column (mn-w.c.) in the source documnent, it is generally assumed that this is in

reference to atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.).

Note 2: Supplier (Seller) shall perform Equipment Seismic and Environmental Qualification in accordance with the listed

parameters and the applicable specification requirements.

Note 3: To be provided by Seller.

Note 4: Data to be provided by Seller through the submittal process as required on the G-32 1-E form

Pleae nte hatsoucespecial nuclear, and byproduct materils,~

as defined in the Atomic Energy Act Of 15 A A r e uae

at he . S Deartentof Energy (DOE) facilities exclusively by
at ~ ~ t AEA authority.mntt DOE asserts that

pusun t AA i hssole and exclusive repniiiyand

aurtunt to reulteore special nuclear, and byproduct

materals t DO.Ownd nucleair facilities. information contained

haeril oaincie DE provided for process description

purposes Only.

24590-ENG-F00065 Rev 1 (2/202008) Refi N/A



R11204283

CENTRIFUGAL MULTI-STAGE BLOWER ~ o
24590-QfL-MA-MACS4WNO

Data Sheet: plant item NO! Rev. No.

I mc:RPP.WTP BldgJltnom# IDLW / 114429 Mantifacturcr *____

2PoetN:24590 Supporting Calculations 24590HLW-M4C-lOP-ODl I Manufacturer*

3st:DOE Hartford Part No I

4 acyCasSS _ Supporting Drawings 24S90HLW-M6-HP-O0O Quantity 16

5 esi aeoy(oe2)SC-11l 24590-HLW-M6-HOP-20005 Required 1____

6P udrt Air Permit Systen Description 24390-HLW-3Y-HOP-0OO0l Quality Leve IQ
7 ytr~.HOP ____________________________

8 Description BLW Offillm Stack Extraction Blower- Note 14

9 DESIGN CONDrTIONS ________________________

toIndoorDesgnTemperatur Minimurn 591 ]FMaximumn 1 95 V I Relative: Humidity I IQ% (min)

-it Contamination Clasaification Area- C2/C3 I jElevation 1740 ft above MSL

12 ____________Qualificatio (ace Attachment 2) ]Han1flord Standardl Atnospheic Preasue 1398 linches WC

13 DESIGN CONDITONS ____

14 Design Blower Capacity (Note 22) i2211 ACFM Inle Air Teprte at Design Conditionis 294 V____

1s Designe Static Pressu (Note 21) 82 inches WC Inlet Air Density at Design Conditions 0S040 insifl

16 Minimumn Blow Efficiency at Design Conditions 60 %' Iet Air Pressure at Design Conditions 12.1 OI
17 Blow Efficiency at Design Conditions % Poower at Design Conditions aBHIP

1a Blow Speed at Design Conditions (Note 25) RP qimetDsg Temperaur aet 18 *F___

19 Max. Discharge Temp. at Design Conditions ~IIIIII-.....Citial Speeds (Note 17) 7-RPM
-2o CONSTRUCTION_______ _________________ _______

2 MADieArneet7 AMCAlnMet Box Position 360
23 AMCA MotorPosition Direct Drive _______________________36_

24 AMCA Rotation (Note 9) CW BlwrSrolTp

* 25 Blower Motor Operating Weighst *puds Assemibly Weigt(Mr+ Blowr+ Base
26 Overall Sid Dimensions (NoteS) With Height Length 9& inches

27BoalHrngy oller- Greane Lubricated Blower Beatring Mig. . ]LBearing Part# 1*

25 Luricatf Part BernSpecial Festures (Notes 19 &20) L1,1 Life 100 khr

29 Melamclc pig~ft Part 0D______________________

31 Blower Wheel Type (Note 4) _________Blow Shaft Diameter
__2_Design___Wheel__Diameter_ Actual Wheel Diameter

__33_DeignWhelWidt Actual Wheel Width _________

34Dsg lwrRMActual Blower RPM_________

_____________________ Design__BrakeHorsepower Actual Brake Htorsepower

37 Housing (Note 12) Cat Ductile Irons Grade Blower Wheel Stainless steel Grade

N/EvseKA Grade N/A Mounting Frame Carboa Steal Grade *

39Shftsailes tel Grd Inlet Box I Transition Piece Cast Ductile IronGrd

40IltVaeNAGrd_/_22=RM N/A Criie NIA
4 t eenN/A Orade N/A OSHA Compatible Safety Guards Carbon Steel Grad J

42 BLOWER ACCESSORIES_______________ __ ________

43FagdMtYes Flanged Inet Dimensions
4Flne icireYes Flanged Dinehargec Duiensions

46 Split Housing No Split ouing Type N/A _____

4IneDaprNo Inlet _________________ ________TypeNA

49 ilet Transition Piece No Inlet Transition Piece Flange Dimiensions N/A
so hisetion Door (Note 7) yesInpcinDoSze(te7 NT
Si Dramn Connection (Note) YesDriConconSz(Nt7) 1 P

54Isolation Base oulctrrM

Isolation Springs Yesrin Fetue

Please note that source. specisl nuclear, and byproduct materials,
as defi ned in the Atomic Energy Act of 1954 (AEA) are regulated
at the U. S. Department of Energy (DOE) facilities exclusively by
DOE acting pursuant to its AEA authority. DOE asserts that 1 Of 10
pu rsuant to AEA, it has sole and exclusive responsibility and
authority to regulate source, special nuclear, end byproduct
materials at DOE-owned nuclear facilities. tnformation contained
herein on radionuclides is prouvded for process description
oumooses only.



CENTRIFUGAL MULTI-STAGE BLOWER MR No.

Data Sheet: Plant ItemNo. Rev. No.

24499-HHLWMMADOPOP-900310_____

IPoetRPP-WTP Bldg/Rcnom IR LW IH-0429 Mannlhcoare
2 Pnject No: 24590 Supporting Calculations 24590-IILW-M4C-HOPOO0I Manufacturer

3 St:DOE Hanford Part NO

4 aeyCasSS Supporting Drawings 24590-HLW-M6-IIOP-0000 Quantity '

5 Seismic Category (Note 27) SC-111 24590-IILW-M6.HOP-20008 Reqmisd

6 sac uaific Air Permit ISystem Descittion 24590-JILW3YD.HOPO00D1 lQuality Leel IQ
17 System No. HOP I_______________________________

8 Description: HLW Offgaa Stack Extraztine Blower - Note 14

9 Flexible Connection Inlet (Note 23 & 26) Yes insulation (Note 24) Yea
to Flextible Connction Inlet J~pe Braided SSTL flexible hose___________________________
i i Flexible inlet Connection Material 316L 58 braid constructed with 304 SSr
12 IFlexible Connection Manufacturer and Model No *

13 Flexible Connection Outlet (Note 23 & 26) Yea
14 Flexible Connection Outlet Type Braided SSTh flexible hose
is Flexible Outlet Connection Material 316L SS braid conatructed with 304 SST
16 Flexible Connection Manufecture and Model No
17 Net Screen No
is Inlet Screen Features NfA_____________ _____________

19 Blower~edeetal Yes

20 Blower Pedestal Description ICommn mooting base for blower, motor, and bearig
21 Insulation Studs ING
22 Silencer INe
23 MOTOR AND DRIVE REQUIREMINTS
24 Driven Equijimenti Motorl/ ASD relationship is as follows::

25 Blower Taor Number Motor Tat Numbe ASD Tat! Number
26 HOP-FAN-OCOOA HOP-MTR-0007A HOP-ASD-00002A
27 14OP-FAN-80008B HOP-MTR-00DD7B HOP-ASD-00M0B
28 .HO.P-FAN-MOOOC HOI'-MTR-00007C HOP-ASD-00002C

29HOP-FAN-00010A HOP-MTR-OODO8A HOP-ASD-00004A
30 HOP-FAN-00010B HOPMTR-M9OOI HOP-ASD600004D
31 11OP-FAN-OOOIOC HOP-MTRl-000C HOP-ASD600004C
32 Variable Speed Drive I Yea I-Povideti by others
33 Speeial Drive Features 1., ASD to operateotor &amn30l%to 100% of ggaired RPM within a 30 second timee frame (max)
34 2Prvies. ASD Prueaf tor motor RPFM to pass theez bany critileed dead handselo avoild excessive vibration
35 GAS COMPOSITON

36 Component kglhr Wt%
37 N, 2540 6.74E+ I
35 02 778.1 2.06E+01

39 H20 388.4 1.03E+01
40 Ar 43.3 1.15E+00
41 CO2  20.7 5.49E-01
42 NO 2,89E-02 7.66E-04
43 NH, 2.44E-02 6.47E-04

44 N20 1 2SE-02 3.32E-04
45 S02 6.70E-03 1 .78E-04
46 N02 4.83E-03 1.28E-04
47 H2  3.53E-03 9.36E-05
4e co 8.52E-04 2.26E-05
49 VOC 1 .38E-G4 3.66E-06
50 Hg* 1.25E-04 3.32E-06
5t HC1 658E-06 1.75E-07
52 HF 3.99E-06 1 .0612-07
531 6 1.11 E-06 2,94E-08
54 Particulato 4.34E-1l1 1.15E.12
53 Total 3770.58 100
56
57 Source: 24590-HLW-44OP-00001 pagoa 14-16 raw 61
59
59
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CENTRIEFUGAL MULTI-STAGE BLOWER MR No.
D tShe:24159-QL-MRA-MACS-00004_ _ _ _

Dat Shet:Plant htem No. Rev. No.

24590-IILW-MAD-HOP-00038 245 lO-ILW-MA-H0P-FAN-OOOIAI/C

I Project RP-WT? Bldgioom # EILW / H-4429 Maufactuer

2 Project No: 24590 Supporting Calculations 24590-HLW-M4C-HOPOO0t1 Manufacturr

3 Site: DOE Hartford Podt No
4 Safty Class SS Supporting Drawings 24590-HLW-M6-ltOP-0008 Quantity 6
5 Seismic Category (Note 27) _SC-H _______ 2459D-HLW-M6-H0P-208 Required
6 SSC cruuilis Air Permit System Description 2459D-HLW-3YD-H0P-00001 Quality Level 0
7 System No. HOP
3 Description: H ELW 011 as Stock Extration Blower - Note 14
9 Notes
10 1) Denotes data to be provided / verified by vendor.
11 2) N/A denotes "Not Applicable".
12 3) TBD denotes "To Be Determined".
i3 4) The impeller shall be anti-surge design developing continuously rising SP from free delivery then shutofL
14 5). Bounding dimrensions not to exceed 70" Wix 76" Hix 120" L (Blower, Motor and Baseplate).

* 15 6) Deleted
16 7) See Specification 24S90-WTP-3PS-MACS-TD00S rev. 0, section 3.8.2.
17 8) Deleted

159) Rotation is listed as viewed from drive side.
19 10) Deleted
2n 11) Deleted

*21 12) Blower housing desgn pressure shallbe -3 psi(-82in WC.
*22 13) Deleted

23 14) Contents of this document are Dangerous Waste Pernit affecting.
24 15) Deleted
25 16) Deleted
25 .17) Critical speeds within operating ranges to he blocked in ASD programuming

27 i8) This temperature, is required for material selection and corrosion anaysis. The value is the average temperature of the inlet temperature in line 14 of page I and the
Discharge Temperature on Line 19 of page 1.

29 19) Provide each blower bearing with RTDs & 2 - directional (X anid Y) vibration senors for remnote indication
29 20) Radtial type roller bearings shl have labyrinth type seal.

30 21) The original more conservative of 82 inches WC was retained rather than the mininnu value 70 inches WC in 24590-HLW-M4C-HOPOtt~l 1Rev, 2.

31 22) Design blower capacity is the predicted capacity from calculation, 24590-HILW-M4C-HOP-000l I Rev I Page A-ID Cell Y61, divided by 2 (two blowers running at
Capacty)

32 23) Connections shall match Buer's supply pipe: 10 inch diamneter, 316GL SS, Schedule 40S, w/ 150Thb, RF Rangs.
33 24) Blowera shall be insulated (except hearing housings) by Buyer and heartraceed to nintain easing metael teMerature above the acid

dewpoint of the process g.
14 25) Shaft speed shall not exceed 3600 rpm unless approved by Buyer. Tip speed of rotating assemlily-shall not iexcd 330 fps unless approved by Buyer.
35 26) See Specification 24590-WTP-3PS-MACS-T0005 rev. 0, section 3.8.1.6 for flexible connection requirements.
36 27) See Specification 24590-WP-3PS-MACS-T0005 rev. 0, section 6.3 for seismic testing requirements.

31
39
40 SAFETY SCREENING
41 9Sflt Seresln valoation Required? If yes pr24590WP-GPP -SREC-002. E&NS Signature reqired below. X -Yes No
42

43

44

45

46

47
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CENTRIFUGAL MULTI-STAGE BLOWER M o
Data beet:2459 L-MRA-MACS-)0004
Daa het:Plant Item No. Rev. No.

24590-HLW-MAD-HOP-00O38 24590.HLW-MA:HOPJANOOO08A/B/C5

roetRPP-WTP Bldg./Room # HLW / H-0429 Manufacturer

2 Project No: 24590 Supporting Catculations 24590-HLW-M4CHOP4OO~l I Manufacturer

3 Site: DOE Hanford Part NO

7 Safety Class SS Supporting Drawings 24590-HLW.M6-HOP-00500 
1
Quantity 6

Seismic Category (Notei27) SC-Ill 24590-HLW-M6-I4OP-20008 Required

6 scCaisseAir Permift Syste Description 24590-HLW-3YD-HOP-00D0 Quality Level Q

7 System No. HOP

a Description: HLW Olfgus -StckExtraction Blower - Note 14 ________ _________

Other minor clarifications are as noted with revision bars. A M11
_____ dab sheet isjnv isuefrute_;_J

& 6 whichi were ornitted inrev. 3) M. CYNeiII M.Sutiners C. Meng D.Lamberd S. Kretzschmar R. Stevens 712212009

Corrected rag numbers and updated revision number.
Changed title to Centrifugal Multi-stage Blowers.

Removed reference to cancelle calculation 25490-BLW-MAC-
l1lOP-000l1.
Added field for SSC Characteristic.
Added reference to Note 14.
Updated design inlet conditions, capacity, and static press=r to

align wifl, 24590jgW-M4C-HOP.000lI I Rev.lI

&ECON 2450-H-LW-M4E4IOP-0001.
Added fiold for Inlet Pressur &t Design Conditions in place of Total

Static Pressurre (Max) field.
Added field for required minimum efficiency at design conditions
per CCN 199933. Changed fti of field for Maximum Disicharge

Temrperature and deleted Note 16.
Changed title of field from Natural Frequencies to Critical Speeds

for clarity.
Removed normal and minium design cenditions for clarity.

3 Reviied ACK7Dr1V'AXlngetnt from 8 to 7 to align with

industry offering.
Specified inlet box position to 360.
Changed AMCA Dischiarge frorn Upblsst to CW 360 to
sligs with ANCA 99-2406-83.
Relocated Blower Motor Operating Weight and Assembly
Weight fields and added field for Overall Sid Dimensions.

Specified Roller grease lubricated bearings, added fields for Mfg.
and Part # for besin&g lubricant, and coupler. Changed coupler
to vendorespecified.
Revised specified materials for housing, asafi, blower wheel,
mounting frame, and inlet box/Iransition piece to align with

induntry offering. Material grades to be specified by vendor.

Revised inspection door size and drain from vendor specified to.

1'NPT per specification, 24590-WTP-3PS-MACS-TO004 Rev. 5.

Specified seal type as Double Carbon Ring w/ purge.
Added Note 2 to Special Drive Features field.
Added Gas Composition.
Deleted Notes 10, 13, 16 and revised Notes 17,18, 19, 20, & 21. Sools I.

A_ dded Note 22,23, 24,25, 26. &27 M11CONeull lAnderson C. Meng A.Morretta S. Kretzschmair R. Stevens 6/11/2009

Re-issued with updated design conditions, reformatted mechanical
2 damabeet for clarity, attached mootor and EQ datasheete. T7his

documet tsupercedes 24590-IILW.MtJI-HOP-00002,. Scott E;
Mike ONeill Anderson C. Meng C. Knausas S. Kretzschmnar R. Stevens 3126/2008

Re-issued for purchase, added Note 12, and uptaded design Y.Nurdogan (G. Dunn C. Meng D. Reinemsnn J. Rouse 1. Jisk 3/21/2007
conditions.

a Issued forprch ase. J. Rewani N/A N/A J 1. Medina NIA B. Isere &12/2f04

Reason for Revision Enine Equipent E&NS Checker Reviewer Approver Date

4 of 10



ATTACHMVENT 1 MRN.

24590-HLW-MAD-HOP-00038 24590-QL-MRA-MACS-00004

ELECTRICAL DATA SHEET Plant hem~ No. Rev NO.

LOW VOLTAGE INDUCTION MOTOR.~

24590-HLW-EM-HOP-MR-00007A/B/C 5

Motor Tag No.: 24590-HLW-EM-HOP-MTR-OO7AIBC and 24590-HLW-EM-HOP-MTR-OOOSA/B/C
Driven Equipmnt No.: 24590-HLW-MA-HOP-FAN-OOOA/BIC and 24590-1{LW-MA-HOP-FAN-0OOIAIBlC
Service: HLW Offgas Stick Extraction Fant
Refer to "Primary Sp~ecification": 24590-WTP-3PS-MACS-TOS ___ ___

LN.ESRPTO SPECIFIE FURNISED __

IASIC DATA.-____________

RATED HORSEPOWER H____*lP
2 SYNCHRONOUS SPEED - RPM
3 VOLTAGE 460 *V

4 IPEASE 3-
5 1REUECY60 N_ _ z

6 INSULATION CLASS

8 NEvfA DESIGN TYPE (B, C, OTHER) B ____

9 EFFICIENCY (STANDARD, PREMUM PREMIUM_____

10 ENCL.OSURE TYPE (TEFC - SEVERE DUTY PER IEEE Sld. 541, TENV, WPII) ECM SU

I I SERVICE FACTOR 11

12 COUPLED DRIVE (DIRECT, BELT, GEAR) bc

13 BEARING (ANTI-FCTION, SLEEVE) _______tio

1BEARING SEAL (ONE END, BOTH ENDS) BothEnds

15 SPACE HEATER (FOR MOTORS >20 HP) ______

16 RTD FOR SLEEVE BEARING: I per bearing for Belt drive onlyN/

17 ITERMINAL BOX LOCATION____

18 WARRANTY (2 YEARS, 3 YEARS, 5 YEARS)

2D) UNUSUAL SERVICE CONDITIONS:InetrDy
21 FLAMMABLE OR EXPLOSIVE GASES N___

22 COMUSTIB1E, EXPLOSIVE, A13RASIV OR CONDUCTIVE DUST No__

23 WET OR DRY OPERATING CONDMrONSDr
24 NUCLEAR RADIATION 05ma/r
25 SPECIAL PAINTING REQUIREMENTS PER IEEE Std. 841 (Note 5

26 OTHER (SC,SS, APC, Non-ITS) S

27 OTHER (SEISMIC CATEGORY 1, 11,11M or MV ______

5 of 10



ATTACHIMENT 1 1MR No.

24590-]HLW-MAD-HOP-00038 24590-QL-R-MACS-I)004
ELECTRICAL DATA SHEET Plant Itm.No. Rev No.

LOW VOLTAGE INDUCT[ON MOTOR 24590-HLW-EM-HP-M-0MO7A/B/C 1
,24590-HLW-EM-HOP-MTrR-OOO08A/fl/C

Motor Tag No.: 24590-HLW-EM-HOP-MTR-0007A/B/C and 7,4590-1{LW-EM-H0P-MTR-OOOB/B/C___

Driven EquipmenttNo.: 24590ffW-MA-HOP..FAN400008A/B/C and 24590-]HLW-MA-HOP-FAN-0001OA/B/C

Service: HLW Ofigas Stack Extraction Fan

Refer to "Prinmy Specifiation": 24590-WTP-3PS-MACS-T0005_____
LIE ESRITINUSER SUPPLIER UNITS

NO SPEDESCR IFTION

28 MANUFACTURER -

29 NEMA FRAME_ _ _*

30 MODELNUMBER ____

31 SERIAL NUMBER / MANUFACTURER DATE
32
33 FULL L.OAD CURRENT _____ A

34 FULL LOAD TORQUE_____ ft-lb

135- POWER FACTOR: - @50 % LOAD %_ _ _ _ _

@ @100 %LOAD%
36 EFFICIENCY: -@ 50% LOAD %

-@ 75%LOAD %___

@ 100% LOAD %___

37 LOCKED ROTOR CURRENT @ 100 %A of RATEDVOLTAGE *A

38 LOCKED ROTOR CURRENT @ 80% of RATED VOLTAGE _ ________ A

39 ALLOWABLE STA~LL TIME @ FULL VOLTAGE *SEC

40 ALLOWABLE STALL TIME @~ 8W. of'VOLTAGE *SEC

41 LOSSES @FUILLLOAD) W.

42 ROTORL Wla @ MOTOR SHAFT SPEED (For > 250 hp only) _ ___ ____ h140

43 STARTING POWER FACTOR (For> 75 hp only) -

44 SUB TRANSIENT REACTANCE AND XIR (For > 250 hp only)*

45 W29EJ lb

46 ROTATION (CW, CCW, BI-DIR.) FACING DRIVEN EQUIPMENT
47 MEAN TIME BETWEEN FAILURE (MOTOR 100 BP AND ABOVR) _____

48 STARTING MEMOD (FULLIREDUCED VOLTAGE. ASD APPICATION) ASI)

49 _______________________________________________________

5o RECOMMENDED BEARING LUBR1ICANT_____

NOTES:
(1) DELETED

(2) Motor should be applied within its rating based on service factor of 1.0.

(3) Date Sheet Line no. firom 35 to47 are applicable for motor 100 BP and above.

(4) The faa and motor are subjected to the same environmental condition&.

(5) See apecifratton 24590WTP-3PS-MACS-T4105 Attachmnent B, for requirements.

6 of 10



24590-HILW-MAD-HOP-00038

EQUIPMENT QUALIFICATION Rev.: 5

DATASHEET (EQD)
Attachmient 2, Page 7 of 10

_____________Equipment Identification

24590-HLW-MA-HOP-FAN-00008A/BIC

Component Tag Number 24590-HLW-MA-HOP-FAN-OOOIOAIB/C ElSC 0SS ElAPC
24590-HLW-EM-HQP-MTR-00OO7AIB/C Safety ElSDC 0 SDS 0 RRC
24590-HLW-EM-HOP-MR-00OOSAIB/C Classification

Manfacturer / Supplier Note 4

Requisition Number 24590-QL-MRA-MACS-00004 ___________

Model Note 4 0SC-I SC-Il

Description (include HLW Offgas Stack Extraction Fans. Seismic 0 SC-Ill ] SC
descriptive text [eg., Category I

location, elevation]) _______________

Provides negative pressure on HLW secondary off-gas system. In conjunction with Booster Extraction
Safey Fuctio~s) Fans, provides motive force for off-gas flow through all off-gas equipnmnt up to and including discharge at stackL

Seismic Safety Function 0Yes [I No Room Nunmber(s): H-0429

~Maintenance Accessible OYes ElNo Method of Maintenance Access: ElRemote 10Hands On ElNone. Seismic Operability Requirements: 0During Seismic-Event 0After Seismic Event

ITS Equipment Type: ElPassive Mechanical 0Active Mechanical 0Electrical

Equipment Environmental Qualification (EEQ)
Environment 0 Mild El Harsh Hi Rad Service 0l Yes 0No Design Life (yrs) C9 40 ElOther-
Contamination Class: C2/C0 with required maintenance

Radiation Class: R2

Parameter Duration WI'? Document Number Submittal Number
Parameter Typeffnits Value (number) Time Units (BUYER) (SELLER)

Normal ___

Normal High Temperature (OF) 95* 40 yr 24590 HLW-U0D-WI 6T- Note 4
00001

Normal Low Temperature (OF) 59 40 24900H01 DWIT Note 4

Normal High Relative Humidity (VoRH) 100 40 yr 24590-HLW-UOD-WI6T- Note 4
_____00001

Normal Low Relative Humidity (%RH) 10 40 y 400001 -UNotel4

Normal High Pressure (in.-w.g.) 0 40 24900 HW-ODWIT Note 4

Normal Low Pressure (in.-w.g.) -0.4 40 yr 24590-HLW-UOD-Wl6T- Note 4
___________________________ ________00001 __________

Normal Radiation Dose Rate (mR/hr) 0.5 40 yr 24590-HLW-UOD-Wl6T- Note 4
________________________________00001.Vibration Magnitude (g) NA 4 NANote 4

Vibration Frequency (Hz) N/ 40___ _____ N/A___ Note________4

24590-ENG-F00065 Rev 1 (2/20/2008), Ref- N/A



EQUIMENTQUALFICAION24590-HLW-MAD-HOP-0038
EQUIMENTQUALFICAIONRev.: 5

DATASIIEET (EQD)
Attachment 2, Page 8of 10

Equipment Environmental Qualification (EEQ) (continued) _________ ________

armtrDuration WTP Document Number Submittal Nume
Paamte____l'r (BUYER) (ELR

Parameter Type/Units Vaue (nmer Tie units (E

Additional Normal Information;
Abnormal _______________________

Abnormal Hiow Temnperature (0F) 95 8 hr 24590-HLW-UOD-Wl6T- Note 4
_____ _____ _____00001

Abnormal High Relpate uiy(%RH) 59 8 hr 24590-HLW-UOD-Wl6T- Note 400001

Abnormal High Relative Humidity (%RH 10 8 hr 24590)-HLW-UOD-Wl6T- Note 4
_____ _____ ______00001________

Abnormal High Ressurve Huidityw(g.) 40 8 hr 24590-HLW-U0D'W16T- Note 4
_____00001

Abnormal Lowh Pressure (in.-w.g.) -6. 8 hr 24590..HLW-UOD-WI6T- Note 4
______00001

Abnormal Radiation Dose Rate (mR/hr) 0.5 0 hr 24590-HLW-UOD-Wl6T- Note 4
____ ____ ____00001

Wet Sprinkler System Present YES 2 hr 24590-LW-U0D-W16T- Note 4
_________.00001

Additional Abnormal. Information

Design Basis Events:(DBE) ___ ________ ________

DBE High Temiper atu Ire (OF) 95 1000 hr 24590-HLW-U0D-WI6T- Note 400001

DBE Low Temperature (-F) 59 1000 hr 24590-HLW-UOD-WI6T- Note 400001

24590-HLW-UOD-W16T-
DBE High Relative Humidity (1RH) 95 1000 hr 001Note 4

DBE Low Relative Humidity (%/,RH) 10 1000 lhr 24590-HLW-UOD-Wl6T- Note 400001

DBE High Pressure (mn.-w.g.) 4 1000 hr 90 W-ODW1T Note 4

DBE Low Pressure (in-w.g.). -6.7 1000 hr 24590-HLW-UOD-W16T- Note 400001

DBE Radiation Dose Rate (niRihr) 0.5 0 hr 24590-HLW-UJOD-Wl6T- Note 400001

Flood Height (ft) 1.58 1000 hr 24590-HLW-UOD-Wl6T- Note 4
00001

Submergence (ft) NIA* NIA** N/A 24590-HLW-UOD-Wl6T- Note 400001

ChemiAcal/Spray Exposure Yes 12.5 hr 490HWUD l6- Note 400001

Spray exposure is composed of water from fire suppression system,
Additional DBE Information

"*Equipment is not expected to operate submerged or after a DBE flood event.

24590-ENG-F00065 Rev 1 (2120/2008) Ref: N/A



EQUIPMENT QUALIFICATION 25 0 0038 Rev.50P

DATASHEET (EQD)
Attchmnt 2, Page 9 of 10

DBE Chemical Exposure Details

Interfaces (Electrical)

Power Supply Voltage (VAC, VDC) 460 VAC

Power Supply Frequency (Hz) 60

Power Connection Method Note 3

1/O Signals to/from Equipment Note 3

1/O Connection Method Note 3

Interfaces (Mechanical)

Mounting Configuration (orientation) Note 3

MouningMetod bols, eld, ec.)Isolation springs / base to be welded to existing embeds or anchored into concrete depending on the
Moutig Mthd bolswedset.)Seller's anchorg configuaton.

Auxiliary Devices None

___________Equipment Seismic Qualification (ESQ)

PrmtrTteReference/D3ocument Version! RemasICParmetr TtleNumber Revision

ENGINEERING SPECIFICATION FOR 24590-WT-3PS-FB0I- 3 N/A
WT? Seismic Design STRUCTURAL DESIGN LOADS FOR T10OOI

Specification (BUYER) SEISMIC CATEGORY III & IV
EQUIPMENT AND TANKS

ENGINEERING SPECIFICATION FOR 24590-WTP-3P5-FBOI- 3 N/A
Specified Seismic Load STIRUCTURAL DESIGN LOADS FOR nool.

(BUYER) SEISMIC CATEGORY MI & IV
____________EQUIPMENT AND TANKS

N/A N/A N/A To be provided by the Seller viaDesign Seismic Load the G-321 -E submittal process.
(SELLER

____________________________(Note 2)

N/A N/A N/A To be provided by the Seller viaQualification Method the G-321-E submittal process.
(SELLER)

_________________(Note 2)

Qulfcto eotN/A N/A N/A To be provided by the Seller via
Qualification R)r the G-321-E submittal process.

_____(Note 2)

Submittal Number TED TEDTD N/A

24590-ENG-FO0065 Rev 1 (2/20/2008) Ref. N/A



Ii~rm EUIPMNT UALLICAION24590-ITLW-MAD-HOP-00038

DATASHEET (EQD)
Attachment 2, Page l0oaf 10

Notes and Additional Inormation
Note 1: Where pressure is given in inches of water column (in-w.c.) in the source document, it is generally assumed that this is in
reference to atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.).

Note 2: Supplier (Seller) shall perform. Equipment Seismic and Environmental Qualification in accordance with the listed

parameters and the applicable specification requirements.

Note 3: To be provided by Seller.

Note 4: Data to be provided by Seller through the submittal process as required on the G-32 1-B form.

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

24590-ENG-F00065 Rev 1 (2/20/2008) Ref: N/A



~1 PDO R11298346

PLANT ITEM No.
24590-HLW-ME-HOP-HTR.00002A* 24590-HLW-ME-HOP.HTR.OOO1 BMECHANICAL DATA SHEET 24590-HLW-ME-HOP-HTR-00005A

I 24590-HL-W-M E-HOP-H-TR1-00005B3
HOP HEPA PREHEATER Data Sheet Number Rev

24590-HLW-MED-HOP-OOOI 3 4

Project. RPP-WTP Description: HOP HEPA Filter Preheaters

Project No: 24590 Specification: 24590-HLW-3PS-MEE0-To0l

Site: Hanford, WA P&ID: 24590-HLW-M6-HOP-00010
I 24590-H LW-M6-HOP-20010

Poesfodiga:24590-H LW-M5-V1 7T-00003 24590-HLW-MEC-HOP-00012Proes fowdigrm:24590-HLW-M5..Vl7T-20003 Calculation Ref. No's. 24590-HLW-M4C-HOP-0001 1
I 24590-HLW-ZOC-30-00035

Reference Data

Offgas Pressure C5 Cell rhaeTeprtrInruns(E&T)Boundary Confinement Heating Preheate TepraueIntuensel 7(Note 5) Boundary (Note 6) Elements Contro Panelfga Husn

Quality Level Q Q Q (AP) Q (AP) 0 (AP) Q (AP)0

Seismic Category SC-I SC-SC- SC-I SC-I SC-I SC-
Performs Air Permit
(AP) Function Yes Yes Yes Yes Yes Yes Yes
Design Code ASME VIII, Div 1 See See See See See See

and ASME AG-i Specification Specification Specification Specification Specification Specification
Code Stamp No No No No No No No
NB3 Registration No No No No N/A N/A N/A
Temperature 

nTeroaule / T T TSensor TypeN/NAN/RTRDRD

Process Conditions Data
Fluid Name HOP Offgas
Process Data Process Conditions Minimum Normal Maximum
Mass Flow lb/hr 4,894 6,081 6,955
Density @ Inlet / Outlet lb/ft

3  0.0615 / 0.0568 0.0567 / 0.0522 0.0523 / 0.0480
Viscosity @ Inlet / Outlet cP 0.0184 / 0.0194 0.0187 /10.01960.18/.09

Vo. lw ae@8F,1at.SCFM 1,103 1,393 1,635
Vol. Flow Rate @ Inlet /Outlet ACFM 1,320/ 11,436 1,774/11,940 2,203 /2,415

Prsur Ilt ute i-~c 4533334/332 -326/323
DfeetaPrsuei-g.-1.3 -1.9 -2.4

(min. AT =360F, see Note 8) 84/120 105/141 124/160
Relative Humidity @ Inlet/IOutlet %100/33.8 100/36.5 100/38.7

IltVlct tS54 (calculated) 6
Heat Capacit Bt/b 0  .4 .5 .63

Thermal Conductivity @ Inlet / Outlet Btu/hr-fl-PF 0.0149 / 0.0158 0.015310.0161 0.0155 / 0.0184
HaePoeDuykW (Btu/hr) 12.69 (43,306) 16.22 (55,340) 20 (68,304)

Page 1 of 10



PLANT ITEM No.
24590-HLW-ME-HOP-HTR-00002A
24590-HLW-ME-HOP-HTR-OOO1 B

MECHAN ICAL DATA SHEET 24590-HLW-ME-HOP-HTR-00005A
24590-HLW-ME-HOP-HTR-00005B

HOP HEPA PREHEATER Data Sheet Number Rev

24590-HLW-MED-HOP-OO1 3 4

Mechanical IProcess Design Data

Minimum Operating Pressure psig -6

Maximum Operating Pressure psig 0

Maximum Operating Temperature OF 167

Temperature Rise ( &T Inlet-Outlet) OF 36

Design Flow Rate (@ 68 OF, 1 atm.) SCUM 2,000

Design Heater Duty kW /(Btu/hr) 25 (85,000)

Maximum Operating Pressure Drop in.-w.g. 5

Corrosion/Erosion Allowance inch 0.04 over 40 years
(for components in contact with the offgas)

Hydro/Pneumatic Test Pressure psig 6.6*

Insulation Type ASTMV C 592 / ASTM C 612

Insulation Thickness inch 1.5*

Heating Element Type Cartridge*

Total Number of Heating Elements 45*

Max Element Surface Temperature OF 500*

Max Element Pocket Surface Temperature OF 500

Max Element Failure (Note 3) %25

Single Element Mean Time to Failure hours 43,800*

Thermal Cycling, Min to max temp ,cycles/year 6 (Note 7)

Fouling Resistance hr-ft7k-*F / Btu None

Max Concrete Interface Temperature OF Note 4

Thermal Analysis Data

Room Temperature R5/C5 (normal high) IF 113 Concrete Wall Thicknessinhs4

Room Temperature R2/C2 (normal high) OF 80 Thermal Conductivity of Concrete Wall W / m/K 1.8

Maximum Heat Loss to R5/C5 Room kW 3 Maximum Heat Loss to R2/C2 Room kW 2

Material Data

Plenum 316L Stainless Steel In-Cast Liner ASTM A 36 Carbon Steel

Element Pockets 316L Stainless Steel Gaskets ASTM D 1418 EPOM Rubber

Shield Plate ASTM A 36 Carbon Steel Heating Elements Inconel / Incoloy Sheath

Mounting Frame ASTMV A 36 Carbon Steel Insulation Per 24590-WVTP-3P-NNOO-T0001

Bolting ASTMVIA 193 B38M / ASTM A 194 8M

Page 2 of 10



PLANT ITEM No.
24590-HLW-ME-HOP-HTR-00002A
24590-HLW-ME-HQP-HTR-O0ool B

MECHANICAL DATA SHEET 24590-HLW-ME-HOP-HTR-00005A
_ _ _ 24590-HLW-ME-HOP-HTR-00005B

HOP HEPA PREHEATER Data Sheet Number Rev
24590-HLW-MED-HOP-OO1 3 4

Construction Data
(To be determined by the supplier when not specified by the buyer)

Inlet (Size/Connection Type) inch 10" Sch 10S Butt Weld

Outlet (Size/Connection Type) inch 12" Sch 10S Butt Weld

Size (L x W x H)* inch Note 2

Available Element Pull Space inch 48

Wihlb2,0-Shipping Weight lbT 22,700-

Notes

Note 1. Items identified with an asterisk * are determined by the Vendor, and to be verified by the Vendor.
Note 2. The bounding dimensions and nozzle locations shall be in accordance with the sketch on page 4 of this data

sheet.

Note 3. The maximum element failure is the percent of total elements that can fail and still achieve maximum design
heater duty without exceeding the maximum element pocket surface temperature.

Note 4. All heater components, in-cast liner, and mounting frame in contact with concrete shall not exceed 150 *F underany operating scenario. Concrete within 3 feet of the equipment shall not exceed 150 OF and 100 OF beyond
three feet. Vendor is responsible for insulation design to comply with this requirement.

Note 5. The pressure boundary for the Preheater consists of the heater plenum, element pockets, 'and thermowells.
Note 6. The C5 Cell Confinement Boundary consists of the in-cast liner, mounting frame, and R51C5 to R2/C2 radiation

shielding.

Note 7. Thermal Cycling frequency basis is once every two (2) months throughout the 40 years life of the facility.
Note 8. Heater duty shall be rated such that a minimum inlet-outlet temperature differential of 36*F (20'C) will be

achieved after the HOP offgas pass through the Preheater.

References

(1) 24590-HLW-M6.HOP.0001 0
(2) 24590-HLW-M6-HOP.2001 0
(3) 24590-HLW-MEC-HOP-00012
(4) 24590-H LW-M4c.HOP-000 11
(5) 24590-QL-POA-MEEO-oooolo2..ooool
(6) 24590-HLW-MAC-c5V-oooo9
(7) 24590-HLWUOD-Wl 6T-0000 1
(8) 24590-HLW-MS-V17T-00003
(9) 24590-HLW-MS-V1 7T-20003
(10) 24590-HLW-ZOC-30.00035
(11) 24590.HLW-3PS-MEEo1r00011

Page 3 of 10



PLANT ITEM No.
24590-HLW-ME-HOP-HTR-00002A
24590-HLW-ME-HOP-HTR-OOO1 B

MECHANICAL DATA SHEET 24590-HLW-ME-HOP-HTR-00005A
24590-HLW-ME-HOP-HTR-00005B

HOP HEPA PREHEATER Data Sheet Number Rev

24590-HLW-MED-HOP-OO1 3 4

Sketch of HOP HEPA Filter Preheater

R5/C5 Filter Cave Steel Reinforced R21C2 Service Corridor
(Room No. H-0104) Concrete Wall (Room No. HC0210)

L18" ncs

/ 4\ inerInsulation

1 x Housing TempA
Sensor Thermowell A+ (Vendor to determine

exact location)

Plenum ~2 x Outlet Offgas Temp 4

Sensor Thermowells L2
A4 DutworkHeating Element

* . .. (Vendor to determine quantity) 4
.w .. . .

: of " . I.,r- -Shield PlugU. .S:

- LO L- Radiation I- Lead Wires

Heating Element TheminoweljA

2 x Inlet Offgas TempA
Sensor Thermowells Z

+ Radiation Shielding

: -3- / Mounting Frame

39" (R2/C2 side) See Note 4
'~36" (R5/C5 side) 48"

INSIE LINERA

51" (R21C2 side) 60" (both nozzles)
48" (R51C5 side)

OUTSIDE LINER
FLANGE

NTS.Front View Cross-Section
(shielding removed) View

Page 4 of 10



PLANT ITEM No.
24590-HLW-ME.HOP.HTR-00002A
24590-HLW-ME-HOP-HTROOOO1 Bt~i1MECAICAL DATA SHEET 24590-HL11W-ME.HOP-111TIR.00005A

~~ 24590-HLW-ME-HOP-HTR..00005B
HOP HEPA PREHEATER Data Sheet Number Rev

24590-HLW-MED-HOP.00013 4

Sketch of Shield Plug A

R2 SieldPlats - Lead Wires

OU" 0.75"

0.75"

U5"

View 'B'

Elevation. (Section)

R2 Shield Plates

Shield Plug

Lead Wires

N.T.S. Section "A - A"

Page 5 of 10



EQUIPMENT QUALIFICATION 24590-HLW-MED-HOP-00013 Rev.: 4

DATASHEET (EQD) Page 6ofl 10

______________________Equipment Identification

Full Component Tag Number or BNI 24590-HLW-ME-HOP-HTR-00001B Safety Classification
Stock Code Number

24590-HLW-ME-HOP-HTR-00002A 0SC 0SS
24590-HLW-ME-HOP-HTR-00005A UAPC-PAM
24590-HLW-ME-HOP-HTR-00005B

Equipment Datasheet Number 24590-HLW-MED-HOP-000 13

Description HOP HEPA Preheaters Seismic Category

0 SC-I E SC-Il

Uj SC-Ill SC-IY

Manufacturer / Supplier: Ellis & Watts International, Inc. El SC-I11 Seismic Interaction only

Requisition No.: 24590-QL-MRA-MEEO-0000I See Page 1 - Mechanical Data Sheet

Location (Facility /Building and HLW Facility / @ EL. 14'-0"/ Preheaters located in filter cave wall between R5/C5 Filter Cave (Room
Room No.) No. H-01 04) and R21C2 Corridor (Room No. HCO21 0). Associated control panels located in the R2/C2

Corridor (Room No. HC0210).

See Note 14, and Drawing No. 24590-HLW-P I-P23T-00208, HL W Vitrification Building Equipment
Location Plan EL. 14 '-0 " /Area 208

Safety Function(s)! PDSA Reference 1 . Control and lower the relative humidity of the melter offgas, to protect the 3.4.1.8,
downstream HEPA filters from becoming saturated with moisture. (SS) 4.4.3

2. Provide primary confinement of radioactive materials during normal 3.4.1.8,
operations and accident conditions. The preheaters, are part of the offgas 3.4.1.10,
pressure boundary. (SS) 4.4.3

3. Provide secondary confinement of aerosols during normal, abnormal, and 3.4.2.1,
accident conditions. The preheaters are part of the C5 boundary. (SC) 4.3.20

4. Ensure the HEPA filters, filter housing, and the concrete around the preheater 3.3.5.4,
housing is not damaged and the preheater housing is not failed due to 3.4.1.9,
overheating. (SC) 4.3.4

Equipment Safety Function Type El Passive Mechanical T El Active Mechanical E] Electrical

Seismic Safety Function Seismic Operability Requirements

0 Yes ElNo El During Seismic Event [] After Seismic Event 0None

Equipment Environmental Qualification (EEQ)
(Parameter values stated in this section do not include process conditions or operation induced conditions)

Classification of Environment E Mild UHarsh Qualified Life (years) 040 ElOther
Room No. HCO210 Contamination Class: C2 Radiation Class: R2
Room No. H-0 104 Contamination Class: C5 Radiation Class: R5

Parameter Value Pamer

IRm. No. Rin. No. Duration Duration
Parameter Type/Units JHCO210J H-0104 (number) Units WTP Source Document Number

Normal Ambients

High Temperature (ff) 80 113 Note 18 Years 24590-HLW-UOD-Wi 6T-0000 I

Low Temperature (ff) 66 59 Note 19 N/A 24590-HLW-UOD-Wl6T-00001

High Relative Humidity (%RH) 100 100 Note 20 N/A 24590-HLW-UOD-WI6T-00001

Low Relative Humidity (%RH) 1 10 5 Note 20 N/A 24590-HLW-UOD-WI 6T-00001

24590-ENG-F00065 Rev 4 (Revised 12/1 5/2009) Ref. N/A



EQUIPMENT QUALIFICATION 24590-HLW-MED-HOP-00013 Rev.: 4

owDATA SHEET (EQD) Page 7,of 10

Paraetera] e Parameter
Rm. No. Rm. No. Duration Duration

Parameter Type/Units HC0210 H-0104 (number) Units WIP Source Document Number

Normal Ambients
High Pressure (in.-w.g.) 0 0 Note 21 N/A 24590-HLW-UOD-WI 6T-00001

Low Pressure (in.-w.g.) -0.1 -1.4 Note 21 N/A 24590-HLW-UOD-W16T-00001

Rate (mRad/hr) Rm. No. H-0 104 - 35400 j 40 (Note 22) 249-L U0W16-01

Plant/Process Induced Vibration El Yes Z No

Additional Normal Ambient Informnation N/A

Abnormal Ambients

High Temperature (ff) 148 126 8 hours / year 24590-HLW-NMC-C5V-00009

Low Temperature (7F) 40 40 Note 19 N/A 24590-HLW-U0D-Wl6T-00001

High Relative Humidity (%RH) 100 100 Note 20 N/A 24590-HLW-UOD-WI 6T-00001

Low Relative Humidity (%RH) 4 6 Note 20 N/A 24590-HLW-MAC-C5V-00009

High Pressure (in.-w.g) 4 4 Note 21 N/A 24590-HLW-UOD-W] 6T-00001

Low Pressure (in.-w.g) -6.7 -6.7 Note 21 N/A 24590-HLW-UOD-WI 6T-00001I

Radiation Dose Rim. No. HCO21 0 0.5 - 0 Years
- ~24590-HLW-UOD-WI 6T-00001IwRate (mR/hr) Rim. No. H-0104 - 35400 0 (Note 22)

Exposure to Wet Rmn. No. HC0210 Yes - 2
- hours 24590-HLW-UOD-WI 6T-0000lISprinkler System IRim. No. H-0 104 - No N/A

Additional Abnormal Ambient Information N/A

Design Basis Events (DBE) Ambients

High Temperature ff) 115 135 1000 hours 24590-HLW-MAC-C5V-00009

Low Temperature (ff) 40 40 Note 19 N/A 24590-HLW-UOD-WI 6T-00001

High Relative Humidity (%RH) 100 100 1000 hours 24590-HLW-UOD-WI 6T-0000 I
Low Relative Humidity (%RH) 10 6 1000 hours 24590-HLW-MAC-C5V-00009

High Pressure (in.-w.g) 4 41000 hours 24590-1{LW-UOD-WI6T-00001

Low Pressure (in.-w.g) -6.7 -6.7 1000 hours 24590-HLW-UOD-Wl6T-00001

Radatin Dse m. o. C02 100.5 - 0hours 24590-HLW-UOD-WI 6T-00001Rate (mR/hr) Ri.No. H-0 104 - 35400 0

Submergence (see Note 17, flood height) Yes Yes 1000 hours 124590-HLW-UOD-W1I 6T-00001
Chemical/Spray Rm. No. HC02 10 No -12.5

Exposure - hours 24590-HLW-UOD-W I 6T-0000lIRim. No. H-0 104 - No N/A

Additional DBE Information N/A

DBE Chemical Exposure Details
DBE Chemical Types / Concentrations None

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref. N/A



EQUIPMENT QUALIFICATION 24590-HLW-MED-HOP-00013 Rev.: 4

DATASHEET (EQD) Pg f1

Electrical Interfaces Supporting the Safety Function (see Note 13)
Power Supply Voltage (VAC, VDC) 480V AC 3-Phase, 120V AC 1 -Phase, and 120V AC 1 -Phase (UPS)
Power Supply Frequency (Hz) 60 Hz
Power Connection Method Fusible Disconnect in NEMA 4 Enclosure
110 Signals to/from Equipment Remote On/Off via discrete I/O. Inlet, outlet and housing temperature reading via 4-20 mA analogI/O Connection Method Terminal Blocks / Strip in NEMA 4 Enclosure

Mechanical Interfaces
Mounting Configuration (orientation) Vertical, thru-wall
Mounting Method (bolts, welds, etc.) See Note I1I
Auxiliary Devices None

Equipment Seismic Qualification (ESQ) _____ ___________

Parameter Title Reference/Document Version /Remarks
Number Revision

WTP Seismic Design Engineering Specification for Seismic 24590-WTP-3PS-SS90- 2 N/A
Specification Qualification of Seismic Category I/I T0001

Equipment and Tanks

Specified Seismic Load HLW Vitrification Building Seismic 24590-HLW-SOC-Sl5T- E use ISRS figure 46, 47, 48, 73,
Parameters Analysis - In-Structure Response Spectra 00009 74, and 75 per CCN 177700

__ _ _ _ _ _ _ _ _ (ISRS)III 

1

Equipment Qualification Notes and Additional Information

Note 9. Qualification data to be provided by SELLER through the submittal -process as required on G-32 I-E.

Note 10. Where pressure is given in inches of water column (in-w.c.) in the source document, it is generally assumed that this is
in reference to atmospheric pressure and is therefore equivalent to inches of water gauge (in-w.g.).

Note 11. Liner cast into concrete wall. Plenum and shield plates are bolted to the liner.

Note 12. Not used.

Note 13. Electrical interfaces supporting the safety function provided in the R2IC2 corridor (Rm. No. HCO2 10) only. There is no
electrical interface for the preheaters; on the R5/C5 filter cave (Rm. No. H-0 104) side.

Note 14. Through-wall equipment subject to HCO2 10 room environment on one side and H-0 104 room environment on the other.

Note 15. Environment is "Mild" if equipment remains within manufacturer's rated environmental capability. If not, environment
is "Harsh".

Note 16. Contents of this document are Dangerous Waste Permit affecting.

Note 17. Flood height is 1.58 ft. in Rmn. No. H-0104 and HCO210 per 24590-HLW-UO0D-Wl6T-00001. SELLER's design shall
provide the option of connecting freestanding control panel enclosure to the concrete floor through a direct bolted
connection using a steel transfer frame of 22" high, i.e. approximately 0.25 ft. above the flood height level. The purpose
of the transfer frame is to allow up to 2" location tolerance of the attachment anchors/bolts to the building to prevent the
cutting of rebar in the structure and to utilize existing steel embed in the floor. Seismic qualification including the
transfer frame and anchors/ bolts shall be performed as required by the relevant specification in the Purchase Order.

245 90-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref. N/A



EQUIPMENT QUALIFICATION 24590-HLW-MED-HOP-00013 Rev.: 4

loeDATASHEET (EQD) Page 9 of 10

Equipment Qualification Notes and Additional Information

Note 18. For thermal aging, the high normal temnperature shall be assumed to subsist for 40 years less the duration of the high
abnormal temperature. For any lesser qualified life, the normal and abnormal condition durations shall be assigned
proportionally. The abnormal temperature is stated to subsist for a certain number of hours per year. It shall be taken
to subsist for this number of hours for each year of the qualified life.

Note 19. The ability to provide the safety function at the low normal temperature, the low abnormal temperature or the low DBE
temperature (whichever be the lowest) shall be established by test, analysis, or operating experience. The thermal aging
at these respective low temperatures will be conservatively covered by the thermal aging per Note 18 above. Therefore,
no duration is assigned for the low temperatures.

Note 20. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into
consideration the high and the low normal and high and low abnormal, shall be established by test, analysis, or
operating experience. No duration is assigned for the normal and abnormal humidity conditions.

Note 2 1. If the performance of the safety function of the equipment is affected by ambient pressure, the ability to provide the
safety function at the extremes of the normal and abnormal pressure conditions, taking into consideration the high and
the low normal and the high and low abnormal pressures, shall be established by test, analysis, or operating experience.
No duration is assigned to the normal and abnormal pressure conditions.

Note 22. (1) If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall
be assumed to subsist for 40 years, or any lesser qualified life, and the duration of the abnormal radiation dose rate
is "0."

(2) If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate
shall be assumed to subsist for 40 years, or any lesser qualified life, and the duration of the normal radiation dose
rate is "0."

Note 23. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the
equipment.

Note 24. Spray due to fire sprinkler actuation shall be taken to occur once over the entire qualified life duration for a period of 2
hours, even if the qualified life is a period less than 40 years. If spray qualification is provided for DBE conditions
(whether for water or chemical spray), then separate qualification for the fire sprinkler spray need not be provided.

Note 25. The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed
by the process fluids, self-heating, etc. The data pertaining to process fluid and service induced parameters are to be
taken into account where significant, such as in thermal aging analyses. These data can be obtained from the equipment
data sheets or the Equipment Specification.

Note 26. Equipment that is to be installed in inaccessible locations must be qualified to a 40-year life without the need for
maintenance or replacement.

DOE Radioactive Materials Disclaimer:

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

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: N/A



EQUIPMENT QUALIFICATION 24590-I{LW-MED-HOP-00013 Rev.: 4
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Revision History

Rev Description System Equip Checked Reviewed E&NS Approved Date
_____ _____ _____ Engr En~r _ _ __ _ _

Updated Mech Data Sheet Reference .
Data. Removed safety designations.
Revised preheater sketch, added sensor 110
therrnowells and shield plugs. Mike ~ r ard t James A Crs TomAdded sketch of shield plug. O'Neill Krogness Bronner Meng Hughes
Updated EQ Data Sheet using current
EQD form (Rev 4). Added Notes 17 to 26.
Re-issued for Purchase.

General revision of Mech Data Sheet per
updated References.

Revised preheater sketch and added
3 additional inlettoutlet thermowells. Mike Bernard James Aaron Chris John 850

Added EQ Data Sheets. O'Neill lp Krogness Bronner Meng Julyk 850
Incorporated 24590-WTP-M~6N-M~80T-
00005.
Re-issued for Purchase.

Revised Quality Level for Offgas Pressure
2 Boundary, Heating Elements & Control J Rouse A. S Jain Will Eaton _ John 8/26/05Panel to QL-1 and incorporated submittal Cutrona Julyk

24590-QL-POA-MEEO-00001-02-00001

Issued for Flow & Thermal Analysis Data J. A. R. Jim Rouse - Eric Isem 3/8/05Revisions Rewari Cutrona Tometczak

0 issued for Purchase Jason A. Jagdish D. - Ei sr /60Medina Cutrona Rewar Yarbrough - Ei sr /60

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref. N/A



Ri 30836PLANT ITEM No.I fII ii 3II II1111
MECHAN ICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV-RLD-VSL-0OOOT

Project RPPVFTP P&lDs: 24590-HLW-M6-RLD-00001 and 00006
Project No: 24590 Calculation: Attachment f
Project Site: Hnfr Vessel Drawing 24590-HLWMVRLD-0002500f100025002/A

Description: Acidic Waste Vessel RLD VISL 00007 Reports/Otiwr Documents Attachment I

Reference Data

Desio nData___________ ____

Quality Level 0 (Note 15) Fabrication Specs 2459 0-WTP-3P5-MV0O-T0OOI
Seismic Category SC-2 Design Code A ME Viii Div f
Service/Contents Radioactive Liquid Code Stamnp yes
Design Specifc Gravity L~o NB Registration Yes
Maximum Operating Volume gal 15,758g (Note 3) Weights (Ibs) Ernt Operatino Test

TotalVolue 95 18,45 (Note 3) Etmed43,000 f 86,000 194,000
Environmental Qualification See EQ Sections

Inideiaetnch 156 Wind Design Not Required
Lnt/egt(-T) inch iaSnow Design Not Required

Vessel Vessel Coitijacket Seiamic Design 24590-WTP-3p-AfVOO-T0002
Operatin Desion Desigin 24590-WTP-3P5--9h-TOOI

Internal Pressure psig Atm 15 None
External Pressure psig 0.53 FV None Postweld H-est Treat Not Required
Temperature T 195 220 None Corrosion Allowance Inch 0.04 (Not 1 1

_____________~~ (Note 21) _ _ _________

in. Design Metal Temp. F 4

Materials of Construction ____________

Compoonent Material Minimum Thickness Containment

Top Head SE 655 N08367 See Droawing Auxiliary (Note 4)
Shell 85d688s N00367 See Dra wing Primary (Note 4)
Bottom Hea 55 688 N08367 Sea Drawding Primary (Note 4)
Support SA 240 304 (Note 2) see Drawing N/A
JacketlCoils/Half-Pipe Jacket N/A N/A NIA
Internals A 0 5655 N09367 (for pulse jet mixers, charge See Drawings A NM

LX vessels, & Internal supports) Note 22.
Pipe Seamless 55 690 N08367(for thermal sleeves & See Drawings A Notes l and 4; tharmowelis

A ubepon fo 4ASC 4ABC Note 22 are primary

thermowells, and nozzles)
Forglngs/ Bar stock S8 564 N08367; $5 564 N06022 (for See Drawings A Thermal nozzles & thermoweilsA thermal nozzles, nozzlies, & theriowelis) Note 22. are primary
Gaskets N/A N/A N/A
Boling N/A N/A N/A

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material fNot Applicable
Insulation Thickness (inch) Not App lcabie Internal Finish Descaleid as laid

Esternal Finish Descaled as laid

Please note that source' special nuclear, and byproduct msterials.
as defined in the Atomic Energy Act of 1954 (AEA) are re~ulated
at the U. S. Department of Energy (DOE) facilities exclusively by
DOE actng pursuant to its AEA authority. DOE asserts that
pursuant to AEA. it has sole and exclusive responsibility and
authority to regulate source, special nudlear, and byproduct
materials at DOE-owned nudlest facilities. information contained Page I of 16 DATA SHEET #: 24590-HLW-MVD-RLD-00005, Rev. 9
herein on radionuclides is provided for process description
purposes only.



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: VESSEL 25OHWIDS~O

Notes/Remarks
*To be determined by the vendor.

Note f1_ Nozzle Recks below the high operating liquid level are Primary, others Auxiliary,

Note 2: Material shall have Carbon content of 003% max. Non-welded specialty items are excluded from this

requirement,

Note 3. Vessel volumes are approximate and do not account for manufacturing tolerances, nozzles, and displacement

of internals.

Note 4: All welds forming part of the primary and auxiliary containment including nozzle attachment welds shell be

subjected to 100% volumetric examination.

No te 5:- Tis vessel Is located in a Olack Cell.

Note 6: Contents of this document are Dangerous Waste Permit affecting.

Note 7:- As a minimum, all welds on internal components and supports shall be dys-pnetrat tested.

Note 8r& Deleted.
Note 9: Deleted as per Report No. 24590-WTP-RPT-M-044007 Rev. 0 dated 29 Oct 2004.

Note 10:r Seller shall ensure that an additional 0.10'is available for erosion In the bottom head and shall report the

minimum thickness required for aii specified loading conditions, exclusive of erosion and corrosion

allowances.

Note f1* Seller shall ensure that an additional 0.0 50 is a vallable for erosion in the Interior conical surface of the pulse

jet mixers.
Note 12: Deleted.

No te 13:- This revision of the data sheet Incorporates SDDR No. 24590. WIP-SPOR-PROC.04-00670 by reference.

Note 14:- Required data for thermal stress analyss for the nozzle exposed to higher temperatures:-

Hot ejector transfers from vessel (Ejectors RLO-EJCTR-00008, -00050, -00056, A 40009)1*

a. Only one of the hot ejectors wI be used atea time during transfers.

b. Transfer frequency a transfer24 his for 5.4 hri steam mass flow rate a 1423 lb/hr.

Note 15: Vessel to be designed, fabriated, tested to L-2 requirements defined In 24590-WTP3P"VOTO00f.

Note 16:- All hydrodynamic And overblow loads shall be Included with the seismic analyss as per this data sheet

Note 17:. Please note that source, special nuclear and byproduct materials, as defined In the Atomic Energy Act of 1954

(ANA), are regulated at the U.S. Department of Enbergy (DOE) facilities exclusively by DOE acting pursuant to

its AEA authority. DOE asserts, that pursuant to the AEA It has sole and exclusive responsibilit and Authority

to regulate source, special nuclear, and byproduct materials at DOE-o wied nuclear facilites. information

contained herein on radionucides Is provided for process description purposes only.

Note 18 Tr he vessel design shall account for buoyancy effects due to the room flood height of 22 ft. assuming the

vessel Is empty (worst case).

Note 1F9.: Revision 7 revises quality level, design specific gravity, operating & design temperature, operating external

Pressure, deleted weld overlay around ejector nozzles, added Notes 15 - 19, revised cyclic data, cyclic notes

for parent vessel, hydrodynamic info, EENS Safety Screen bex, and added E&NS signature box. Added

sections for MOB, revised Nozzle Loads, DOE Radioactive Materials Disclaimer (Note 17), Table of Nozzle

Connections, and Equipment Quaification Datasheet.

Note 20.: Revised Equipment Qualification data to new datasheet form and renumbered Eiquipment Qualification Notes

for clarity Revised hydrodynamic Loading, PJM Overblow Loads, design pressures/temperatures for nozzles

and Nozzle Loads.

Note 21:- Design Guide 24590-WTPGP"--050 states that design temperature shall be 250F over maximum operating

'Mtrasare consistent with Calc. No. 2459 0-HL W-MIVC-RLl0-00009, Section 2.2.A

SeimicResons Spctr cuves Fiure 54, 50 age 52 fom 6 DT HE cacuato 24590.H-SC-lWT-MVDRL-000 Rev. 9C



PLANT ITEM No.*0MECHAN ICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV-RLD-VSLO0O007

Equipment Cyclic Data Sheet - Parent Vessel(Component Plant Item 24590-HLW-MV-RLD-VSL-00007
NumberI
Component Description IParent Vessel

The information below is provisional and envelopes operational duty for fatigue assessment It is not to be used as operational data.

Materials of Construction SS 688 N08367

Design Life ~ 40 years

Component Function and See Calculation 24590-HLW-MVC-11-00002.
Life Cycle Description I_______________________________________

Load Type Min Max Number of Cycles Comment

Design Pressure psig FV 15 10 Nominal assumption

Operating Pressure psig -6.0 0 3.8157 Equipment Cyclic Data Sheet Note 3 (Parent Vessel)

Operating -F 59195 14,600 Equipment Cyclic Data Sheet Note 4 (Parent Vessel)
Ternperature_________________________

Contents Specific Gravity 1.0 10WA

Cotet Level T ich Empty Fodd 14,600 One cycle per day.

Localized FeaturesI
Nozzles kWthin 500F of operating Nonnal operations will cause Superheated Steam at 358 OF design temperature

temperature range except to enter the vessel through the transfer ejectors (Nozzles N31, N32. N33 N39)
as noted below once per day and through the emptying ejectors (Nozzles N13, N34, N35, N38)

once p month.

Air Inlet

Delivery

Supports

Equipment Cyclic Data Sheet Notes - Parent Vessel

Note *, Cycle Increase: The Seller must Increase the numbers of operational cycles given above by 10% to account for commissioning

duty unless otherise noted.

Note 2.: Perform fatigue assessment/analysis for the following nozzles and associated piping over 40 years from 0 pslg at 59 OF to the

pressure and temperature indicated in the Table of Nozzle Connections for the pressure/temperature cycles Indicated (pressure
cycles shall coincide with temperature cycles):

a) N27, N28, N31, N32, N33, N39 - 14,600 cycles

b) N13. N17, N18, N19, N34, N35, N38 -480 cycles

No toe2. Values are bounding from Case 1 (-6.0 to 0.0 pslg for 14,600 cycles) and Case 2 (-0.83 to -0.18 psig for 3.8E7 cycles) per 24590

HLW-MVC-30-00001, Appendix A, Sheet A-8.

Note 4: 19rF value Is conservative and used to provide design margin on 1499F minimum required value found in Reference 24590-lILW-
MfVC-30-00001, Rev B (24590-HLW-MVE-30-00001).

Page 3 of 16 DATA SHEET #: 24590-HLW-MVD-RLD-00OO5, Rev. 9



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV-RLD-VSLOO0007

Equipment Cyclic Data Sheet - PJMs
Component Plant Item RLD-PJM-00005, RLD-JM-00006, RLD-PJM-00007 & RLD-PJM-00008
Number I ____________________________________________
Component Description IPulse Jet Mixers

The Information below is provisional and envelopes operational duty for fatigue assessment It is not to be used as operational data.

Materials of Construction SS 688 N08367

Design Life 40 years

Component Function and This component is part of a mixing system. It repeatedly floods and empties. Thje action is caused by
Life Cycle Description vacuum or air pressure being presented to the top nozzle. The surrounding parent vessel may contain any

level of the fluid between the maximum operating level and the heel level. The PJM is subjected to buoyancy
forces when immersed in te parent vessel cnet.Teitra eslI ncci uy

Load Type Min Max Number of Cycles Comment

Design Pressure psig FV 135 100 Nominal assumption

Operating Pressure psig F V 14 3.8E7 Max. Operating

Temperature I
Contents Specific Gravity 1.0 1.0 MA Same as parent vessel

Contents Level Inch Empty Flooded 3.8E7 Coincident with pressure cycles

Thrust I1Ibf -262 262 3.8E7 See Note below

Localized Features
Nozzles

Air Inlet

Delivery

Supports As above As above with contents level changing coincident with pressure cycles.

Equipment Cyclic Data Sheet Notes - PJMs
" Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty

unless otherwise noted.

* PJMs; inside parent vessels shall have buoyancy efliects considered. PJMs shall consider the liquid thrust effect The PJM supports

shall be designed to cycle between fully buoyant (PJM empty and parent vessel full) and fully loaded (PJM full and parent vessel empty)

states. Thrust load shall be applied only to the fully buoyant state. Assume the parent vessel Is full for 50% of the number of PJM
cycles.

Page 4 of 16 DATA SHEET #: 24590-H-L.W-MVD-RLD-00005, Rev. 9
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MECHANICAkL SYSTEMS DATA SHEET: VESSEL 245-90HLW-MV-RLD-VSL-0O07

Equipment Cyclic Data Sheet - Charge Vessels

Component Plant Item RLD-VSL-O0015A, RLD-VSL-000158
Number:
Component Description Charge Vessels

The Information below is~ provisional and envelopes operational duty for fatigue assessment. it is not to be used as operational data.IMaterials of Construction SBi 688 N08367

Design Life 40 years

Component Function and This component Is part of a pumping system. It repeatedly floods and empties. The action is caused by

Life Cycle Description vacuum or air pressure being presented to the top nozzle. The surrounding parent vessel may contain any

level of the fluid between the maximum operating level and the heel level. The charge vessel Is subjected to

I uynyt when immersed In the parent vessel contents. The vessel is in cyclic duty.

Load Type Min Max Number of Cycles Comment

Design Pressure psig Fl! 135 100 Nominal assumption

Operating Pressure psig FV 60 14,600

Operating TF 59 195 -14,600 Same as parent vessel
Temperature
Contents Specific Gravity 1.0 1.0 14,600 Same as parent vessel

Contnsevl nch Empty Flooded 14,600 Coincident with pressure cycles

Localized Features
Nozzles

Air Inlet

Delivery

Supports buoyant to loaded 14,600 cycles

Equipment Cyclic Data Sheet Notes - Charge VesselsL Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty
unless otherwise noted.

" CVs Inside parent vessels shall have buoyancy effects considered.

Page 5 of 16 DATA SHEET #: 24590.HLW-MVD.RLD-00005, Rev. 9
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MECHANICAL SYSTEMS DATA SHEET: VESSEL 2459O-HLW-A4 -RLD-VSL-000O7

Design Considerations for Loads Induced by Pulse Jet Mixers (PJMs)
Pulse Jet Mixers (PJMs) are designed to mix the vessel contents using a fiquid Jet discharge. PJMs are driven by compressed air. The
mixing is required to enhance heat transfer, to break up hydrogen-containing particles, and to homogenize the solution. Normally, the PJMs
are operated simultaneously within the parent vessel.

The PJMs operate in the following three cycles: Suction, Drive and Vent. During the suction cycle a vacuum is created in the PJM
headspace and the level within the PJM rises to fil the PJM. During the drive cycle the PJM Is pressurized and liquid is discharged. During
the vent cycle, the pressure in the headspace approaches atmospheric and the level within the PJM Is aliowed to reach equilibrium.

Vessel components shall be designed to withstand loading induced by PJM operations as described herein.

Normal Operations: Liquid flows around Internal structures within the parent vessel producing hydrodynamic loads such as drag and vortex
shedding.

To mitigate the dynamic effects, the following pipe sizes dipped internal to the vessel are required to have a minimum first natural frequency
that is double the vortex shedding frequency.,

Nominal Pipe Size Minimum FirstlNatural Freuenc
1 inch I13.2 Hz*
2 inch 7.4 Hz*
3 inch 5.0 Hz

See 24590-WTP-MVC-50-00001, Section 8.1.22 or vortex shedding freuency (4
PJM Class)

-By extrapolation from 1 Inch and 2 Inch

Overblow Condition: Occasionally the drive cycle lasts too long and compressed air is discharged from the PJM. Overblows can also occur
during system calibration. One or multiple PJMs may overblow at any time. These conditions induce acoustic and bubble rise loads on
structures.

Aui Internal components shall be designed for the combination of normal operational hydrodynamic loads and overblow loads. Single
overblows (SOB) are assumed to act concurrently with the seismic event however multiple overblows (MOB) are not assumed to act

Iconcurrently with the seismic event Figure 1 (below) provides the acoustic load intensity that encompasses both SOB and MOB.

-Hydrodynamic Loads Due to Normal PJM Operations
Normal operation Imposes a cyclical load as described in the following table:

.Radial Direction Axiai Direction
Peak Positive Peak Negative Peak Positive Peak Negative

4 PJM Class (psi) (psi) (PSI) (psi)
Targets between vessel Center and PJM 0.3 -0.2 0.25 -0.2
Tarets between PJM and vessel outer wall 0.8 -0.8 0.4 -0.8

The hydrodynamic pressure applies across the projected area of the component Positive hydrodynamic forces act In the radial, outward
direction and the vertical, upward direction. Seller shall apply the radial load simultaneously in the radial direction and normal to the radial
direction in the horizontal plane.

Page 6 of 16 DATA SHEET #:24590.HLW-MVD.RLD-00005, Rev. 9
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MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590-HLV&4MV-RLD-VSLOOOOT7

PJM Overblow Loads
Discussion: During normal operation, pulse let mixers (PJMs) mix the fluid by pulling in (suction) and pushing out (drive) fluid.
During an upset condition, designated as an 'overblow', air is discharged following the drive cycle of one or more PJMs. The load

consists of acoustic pressure (2Hz to 200Hz) developed in the first 200ms of the event and a load due to the bubble rising through the
fluid.

The acoustic load and the bubble load are design loads as defined by ASME B&PVC, Section 8, Division 1, UG-22, applied statically.
The acoustic load is not added to the bubble rise load because they occur at different times during the overblow event
Acoustic Load *The acoustic design load in Figure f s applied to the visible (as viewed from the overblow

origin) surface of cylindrical targets such as pipes, charge vessels, and PJWs. The load is

applied in the direction normal to the principal axis of the target as illustrated in Figure 2. Note:

The intended net effective load on the target is equal to the projected (ie. cross-sectional) area

of the object times the acoustic design load (psi) indicated in Figure f.

" Each target Is considered independent of the surrounding targets: e.g. the surrounding targets

do not impede the acoustic wa ve by casting a shado w, as Illustrated in Figure 2.

" The load is not applied to small supports such as gussets, brackets, tabs, clamps, and bolts

because they are rigid and the pressure drop across the target is negligible.
" When the vessel contains multiple PJMs, the load from one PJM is Independent of the load from

other PJ~s. The loads are not additive for multiple overbplows.
" No internal components shaft be placed within 5 PJM nozzle diameters (5 4 in = 20 in) of a

spherical zone centered at any overblo wing PJM nozzle.

Figure 1: Acoustic Design Load Figure 2: Load Application

IA- A GE PRINCIPAL AXIS

~A 1.3. ARE

.. . ... .

II SHADOW
(NO LOAD)

I. LOADED

os - 00 SURFACE
1% 06~

IL D

S024

0.3.

0 4 a 12 16 20 24 28 32 36 40 44 49 52 56 60

Target Diameter (in) 0 OERBLOF

TARGET

The following data is required to determine the load:
* Target Diameter OD

* Target Principal Axis
Overblow Source Coordinates

Number of Acoustic 100entX0cce/vnfoattlo4000ausicye.
Cyclesa00eet 0ccelv o attlo 000aosi yls

A vertical force per projected area of 1. 7psi is applied to the surfaces In the 36-inch diameter

cylindrical zone centered at the overblo wing PJM(s). The bubble can be at any elevation above the

Bubble Rise Load overblo wing PJM and only affects one zone (36-inch diameter region) at a time. When there are

multiple PJ~s In a vessel (MOB), each PJM has it's own bubble. To simplify analysis the bubble can

be applid in a continuous cylindrical zone above each PJM top head.

Number Bubbla 1000 events X I cycle/event
Rise Cce

Page 7 of 16 DATA SHEET #: 24590.HLW-MVD-RLD-00005, Rev. 9



MECHNICL SSTES DAA SEET VESEL PLANT ITEM No.
MECH NIC L SSTE S DAA S EET VESEL 2459O-HLW-MV-RLD-VSL-000O7

Nozzle Loads

Nozzle Nozzle Orientation Design Loads (Force In Ibs, Moment in ft-lb)

Number Size (in) (V* I H**) Load Case Fx Fy Fz Mx Mv Mz

Weight 34 70 34 46 29 29

N02 2 V Seismic 244 162 244 398 597 597

_________ Thermal 46 130 62 240 150 150

Weight 34 56 34 46 29 29

N03 2 VSeismic 244 162 244 398 597 597

_____ Thermal 46 41 62 75 150 150

Weight 34 56 34 46 29 29

N04 2 V Seismic 244 162 244 398 597 597

____Thermal 46 130 62 250 150 150
Weight 34 56 34 46 29 29

N05 20D V Seismic 244 162 244 398 597 597

________Thermal 46 41 62 75 150 150

Weight 34 56 34 46 29 29

N06 20D V Seismic 244 162 244 398 597 597

Thermal 46 41 62 75 150 150

Weight 20 32 20 26 16 16

N07 1.5 V Seismic 138 92 138 228 342 342

__ _ -Thermal 80 170 130 200 86 160

Weight 20 32 20 26 16 16

NOB8 1.5 V seismic 1 138 92 138 228 342 342

_____ Thermal 26 50 50 43 86 86

Weight 34 56 34 46 29 29

N09 20D V Seismic 244 162 244 398 597 597

_________ Thermal 46 220 62 100 150 150

Weipht 34 90 34 46 29 29

N10 2 V Seismic 244 162 244 398 597 597

Thermal 46 120 62 110 150 240

Weight 34 56 34 48 29 29

N1l 2 V Seismic 244 162 244 398 597 597

_____ Thermal 120 70 62 110 150 290

Weight 34 56 34 46 29 -29

N12 2 V Seismic 244 162 244 398 597 597

Thermal 90 41 62 75 150 200

Weight 34 100 34 46 29 29

N13 2 V Seismic 244 162 244 398 597 597

_____ Thermal 90 520 150 270 150 240

Weight 34 56 34 46 29 29

N15 2 V Seismic 244 162 244 3859759

_________ Thermal 46 60 62 75 150 150

Weight 34 56 34 46 29 29

N16 2 V Seismic 244 162 244 398 597 597

_________ Thermal 70 41 62 75 150 210

Page 8 of 16 DATA SHEET #:24590-HLW-MVD-RLD-00005, Rev. 9
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MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590HLWMVRLD-VSLOOOO07

Nozzle fNozzle Orientation _ ___ Design Loas Force In Ibs, Moment in ft-lb)

Number Size (in) (V* I H** Load Case Fx Fy Fz Mx Mvy Mz

Weight 70 130 70 140 180 110

N17 3 V Seismic 245 1 163 245 783 523 790

-Thermal 210 185 250 1080 222 665

Weight 70 130 70 115 115 115

NI8 3 V Seismic 245 163 245 783 523 783

____ _________ Thermal 210 640 330 1270 222 665

Weight 120 192 120 342 214 214

N19 4 V Seismic 834 557 834 2960 4440 4440

_________ Thermal 159 550 212 563 1125 1125

Weight 34 56 34 46 29 29

N0 20D V Seismic 244 162 244 398 597 597

_________ Thermal 46 80 62 75 150 150

Weight 34 56 34 46 29 29

N21 20D V Seismic 244 162 244 398 597 597

_________ Thermal 46 41 62 100 150 150

Weight 34 56 34 46 29 29

N22 2 V Seismic 244 162 244 398 597 597

Thral 46 41 62 75 150 150

Wei ht 34 100 34 46 29 29

N23 2 V Seismic 244 162 244 1 398 597 597

____Thermal 46 41 62 150 150 150

Weight 34 56 34 46 29 29

*N26 2 V Seismic 244 162 244 398 597 597

_____ Thermal 46 41 110 470 150 160

Weight 34 80 34 46 29 29

N27 2 V Seismic 244 162 244 398 597 597

_____ Thermal 46 170 160 550 150 150

Weight 34 90 34 46 29 50

N28 2 V Seismic 244 162 244 398 597 597

_________ Thermal 46 100 130 430 150 150

Weight 34 80 34 46 29 29

N31 2 V Seismic 244 162 244 398 597 597

____Thermal 46 310 200 780 150 150

Weight 34 56 34 46 29 29

N32 2 V Seismic 244 162 244 398 597 597

___ ____Thermal 46 90 110 410 150 150

Weight 34 56 34 46 29 29

N33 2 V Seismic 244 162 244 398 597 597

Thermal 46 280 170 600 150 - 150

Weight 34 56 34 1 46 29 1 29

N34 2 V Seismic 244 162 244 398 597 597

___ ________JThermal 80 320 j 170 590 _L 150 50

Page 9 of 16 DATA SHEET #: 24590-HLW-MVD-RLD-00005, Rev. 9
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Nozzle Nozzle Orientation _____ Design Lods (Force in bs, MomentIn ft-lb)

Number Size (in) ('IIH * LodCMx VzM Mz

N35 2 V Seismic 244 162 244 398 597 597

Thermal 46 310 190 710 150 150

Weight 20 32 20 26 16 16

N37 1.5 V Seismic 138 92 138 228 342 342

____ __________ Thermal 26 40 35 43 86 86

Weight 34 1 10 34 46 29 29

N38 2 V Seismic 244 1 162 244 398 597 597

_____________ Thermal 46 210 62 180 150 150

Weight 34 80 34 46 29 29

N39 2 V Seismic 244 162 244 398 597 597

_____ Thermal 46 240 160 590 150 150

Weight 310 500 310 490 615 615

N41 8 H Seismic 325 325 325 786 1180 1180

_________ Thermal 1050 530 595 2070 2320 1920

Weight 34 90 34 46 29 29

N43 2 V Seismic 244 162 244 398 597 597

____Thermal 46 170 62 170 150 260

Weight 20 60 20 26 16 16

N48 1.5 V Seismic 138 92 138 1 228 342 34-2

I_______ Thermal 26 140 90 190 - 86 86

Notes for Nozzle Loads

A. V = vertical head nozzle - values are x = North/South, y = vertical, z = East/West (global coordinates), Vessel defined as North.

B. H = horizontal shell nozzle - values are per axes shown in 24590-WTP-3PS-MVOO-TOOOI, Appendix A (local coordinates).

C. Nozzle loads shown in the above table (CON 177071) are to be used in place of those specified in 24590-WTP-3PS-MVOO-
TOOOl1, Appendix A, - do not apply any thermal reduction factors.

D. Nozzle loads not listed in the above table are listed in 24590-WTP-3PS-MVOO-TOO01, Appendix A.

Table of Nozzle Connections

Internal vessel piping and nozzle design shall be compatible with the following external connection pipe size and pressure/temperature
conditions outside the vessel:

Nozzle Connecting Pipe Size F Design Pressure (psig) Design Temperature (F

NOI 2" -40S 135 113

N02 2" -40S 135 113

N03 2" -40S 135 113

N04 2" - 40S 135 113

N05 I" -40S 135 113

N06 I" -40S 135 113

N07 1-1/2" -40S 15 165

NO8 1- 1/2" - 40S 15 165

N09 1" - 40S 110 200

N10 2" -40S 110 200

Page 10 of 16 DATA SHEET #: 24590-HLW-MVD-RLD-00005, Rev. 9
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Nozzle Connecting Pipe Size Desig Pressure (sie Design Temp eratureM

Nil 2" -40S 109 358

N12 L 2" - 40S 109 358

N13 2" -40S 109 358

N14 CAPPED N/A N/A

N15 2" -40S 109 358

N16 2" -40S 109 358

N17 3" -40S 50 225

N18 3" -40S 50 225

N19 4" - 40S 50 225

N20 1" - 40S 15 113

N21 I" -40S 15 1______ 13

N22 2" -40S 135 113

N23 2" -40S 135 113

N24 DELETED N/A N/A

N25 DELETED N/A N/A

N26 2" - 40S -14.7 200

N27 2" -40S 109 358

N28 2" -40S 109 358

N29 DELETED N/A N/A

N30 DELETED N/A N/A

N31 2" -40S 109 358

N32 2"-40S 135 358

-N33 2" -40S 135 358

N34 2" -40S 135 358

N35 2" -40S 135 358

N36 1-1/2" -40S 15 165

N37 1-1/2" -40S 15 165

N38 2" -40S 109 358

N39 2" -40S 109 358

N40 6" - 40S Parent

________ (resureand temperature is sam as design (15 psig and 220'F)

N40A 1/2" -40S 15 113

N40B 1/2" -40S 135 I113
N40C 1/2" -40S 135 113

N41 8" -10S 50 200

N42 6" -40S Parent
(Pressure and temperature is same as design (15 psig and 2200F)

N42A 1/2" -40S 15 113

N42B 1/2" - 40S 135 113

N42C 1/2" -40S 135 . 113

N43 2" -40S 110 200

N41" -40S 110 200

N45 DELETED N/A N/A

N46 DELETED N/A N/A

N47 1/2" -80S -14.7 113

N48 1-1/2" -80S 109 358

Page I11 of 16 DATA SHEET #: 24590-HLW-MVD-RLD-00005, Rev. 9



24590-IILW-MVD-RLD-00005
EQUIPMENT QUALIFICATION Rev.: 9

I;..DATASHEET (EQD) Page 12 of 16

Equipment Identification

Full Component Tag Number or BNI 24590-HLW-MV-RLD-VSL-00007 Safety Classification

Stock Code Numnber El SC 19

Equipment Datasheet Number 245 90-HLW-MVD-RLD-OOOS El APC-PAM

Description Radioactive Liquid Waste Disposal System (RLD) Acidic Seismic Category
Waste Vessel. ] SC-I z SC-il1

l SC-HII 0 SC-Nv

El SC-Il Seismic Interaction only

Location (Facility / Building and HLW Building; located in Room H-B014, Elev. (-) 21'-00", Colurn lines J/l .5.
RoomNo.)

Safety Function(s) The vessel provides primary confinement of the HLW process waste streams.

Reference: 24590-WTP-PSAR-ESH-OI-002-04, Section 4.4.16.2, Preliminary Documented Safety
Analysis to Support Construction Authorization; HLW Facility Specific Information.

Equipment Safety Function Type 0Passive Mechanical 0 Active Mechanical E] Electrical

Seismic Safety Function Seismic Operability Requirements

0Yes CNo CDuring Seismic Event I]After Seismic Event 0None

Equipment Environmental Qualification (EEQ)
(Parameter values stated in this section do not Include process conditions or operation induced conditions)

Classification of Environment 0 Mild C Harsh Qualified Life (years) Z 40 COther

I [Parameter
IParameter Duration Duration

Parameter Type/Units Value (number). units WTP Source Document Numb er

Normal Ambients

High Temperature (F) 113 Note a Years 24590-HLW-UOD-Wl6T-000l, B-Note 1

Low Temperature (ff) 59 Note b N/A 24590-HLW-UOD-Wl6T-00001, E-Note 1

High Relative Humidity (0/J"H 100 Note c N/A 24590-HfLW-UOD-Wl6T-0000l, E-Note 1

Low Relative Humidity (%RH) 5 Note c N/A 124590-HLW-UOD-WI 6T-00001, B-Note I

High Pressure (in.-w.g.) 0Bt 2 Note d N/A 24590-HLW-'UOD-Wl6T-0000l, B-Note 1

Low Pressure (in.-w.g.) (- 1.1 .Note d N/A 24590-HLW-UOD-WI6T-00001, B-Note I
(B-Note 2)

RadatonDos Rte(m~d/r)105000 40 Years 250HWUDW6-00,BNt
Radiaion Dse Rae (m~d/hr)(B-Note 4) (E-Note 3) (Note e-1) 250HWUDW6-00,ENt

Plant/Process Induced Vibration C Yes 0No
Additional Normal Ambient Information: N/A

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref:- N/A



24590-HLW-MVD-RLD-
EQUIPMENT QUALIFICATION 00005 Rev.: 9e gDATASHEET (EQD)Pae1of6

Equipment Environmental Qualification (EEQ) (continued)

Parmeer Duration Duration

Parameter Type/Units Vau P(rameer Units WTP Source Document Number

Abnormal Ambients___________________________ ________

High Temperature (OF) 113 8 hours /year 24590-HLW.UOD.Wl6T-0000I, E-Note 1

Low Temperature (0F) 40 Note b N/A 24590-HLW-UOD-W16T-00001, E-Note 1

High Relative Humidity (%oRH) I 00c Note c N/A 24590-HLW-UOD-Wl6T-00001, E-Note 1

Low Relative Humidity (%RH) 10 Note c N/A 24590-HLW-UOD-Wl6T-O0001, B-Note 1

4
High Pressure (in.-w.g) (ENt ) Note d N/A 24590-HLW-UOD-Wl6T-00001, B-Note 1

Low Pressure (in.-wg) ()67 Note d N/A 24590-H7LW-UOD-Wl6T-00001, B-Note I
(B-Note 2)

Radiation Dose Rate (m/r 105000 0 Years 24590-HLW-UOD-Wl6T-00001, B-Note 1
CE-Note 4) (B-Note 3) (Note c-1)

Exposure to Wet Sprinkler System [] Yes 0@ No N/A hours 24590-HLW-UOD-WI 6T-OO001, B-Note 1

Additional Abnormal Ambient N/A
Information

Design Basis Events (DBE) Ambients

High Temperature ('F) 123 1000 hours 24590-HLW-UOD-Wl6T-00001, B-Note 1

Low Temperature (0F) 40 Note b N/A 24590-HLW-UOD-Wl6T-00001, B-Note I

High Relative Humiddity (%RH) I 00C 40 hours 24590-HLW-U0D-Wl6T-000, B-Note I

Low Relative Humidity (%RH) 8 1000 hours 24590-HLW-UOD-Wl6T-00001, B-Note 1

High Pressure (in.-w.g) 4 8 hbours 24590-HLW-UOD-WI 6T-00001, B-Note 1

(-)6.7
Low Pressure (in.-w.g) 1000 hours 24590-HLW-UOD-Wi6T-0000l, B-Note I

(B-Note 2) __________ ____________________

105000 0
Radiation Dose Rate (niRlhr) (-oe4 ENt3) hours 24590-HLW-UOD-W16T-00001, B-Note I

Submergence Ye o N/A hours 24590-HLW-UOD-Wl6T-0000l, E-Note 5

Chemical/Spray Exposure 0Yes E]No 12.5 hours 124590-HLW-UOD-W16T-00001, E-Note 1

Additional DBE Information N/A

DBE Chemical Exposure Details

DBE Chemical Types /Concentrations Nitric Acid IM

Sodium Hydroxide 5M

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: N/A



EQUIPMENT QUALIFICATION 00005.LWMilRev.:

DATASHEET (EQD) Page 14 of 16

Electrical Interfaces Supporting the Safety Function

Power Supply Voltage (VAC, VDC) N/A

-Power Supply Frequency (Hz) N/A

Power Connection Method N/A

I/0 Signals to/from Equipment N/A

I/0 Connection Method N/A

Mechanical Interfaces

Mounting Configuration (orientation) Vertically Mounted, Skirt

Mounting Method (bolts, welds, etc.) Bolted Anchor Chairs

Auxiliary Devices Charge Vessels RLD-VSL-00015A, RLD-VSL-00015B, Pulse Jet Mixers RLD-P2IM.00005, RLD-

PJM-00006, RLD-PJM-00007, RLD-PJM-00008, Reverse Flow Diverters RLD-RFD-00162A, RLD-
R-D-001 6213; all devices are internal to the parent vessel.

____________Equipment Seismic Qualification (ESQ)

Parameter Title Reference/Dcument Version /Remarks
Number Revision

WTP Seismic Design Engineering Specification for Seismic 24590-WTP-3PS-SS90- 2 N/A
Specification Qualification of Seismic Category 1/Il T0001

Equipment and Tanks 24590-WTP-3P-MVOO-2

Engineering Specification for Seismic T0002
Qualification Criteria for Pressure Vessels

Specified Seismnic Load HLW Vitrification Building Seismic Z4590-HLW-SOC-Sl5T- A CCN: 185273; WSGM ISRS
Parameters Analysis - WSGM hn-Structure Response 00057 Curves- Figures 549, 550, and

Spectre (ISRS) 552

Equipment Qualification Notes and Additional Information

Note a) For thermal aging, the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperature. For any
lesser qualified life, the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated to subsist for a
certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life,

Note b) The ability to provide the safety function at the low normal temperature, the low abnormal temperature or the low DBE temperature (whichever be the
lowest) shalt he established by lest, analysis, or operating experience. The thermal aging at these respective low temperatures will be conservatively
covered by the thermal aging per itemn a) above. Therefore, no duration is assignied for the low temrperatures.

Note c) The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high and the low
normal and high and tow abnormal, shall be established by test, analysis, or operating experience. No duration is assigned for the normal and abnormal
humidity conditions.

Note d) If the performance of the safety function of the equipment is affected by ambient pressure, the ability to provide the safety function at the extremes of the
normal and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures, shall be
established by test, analysis, or operating experience. No duration is assigned to the normal and abnormal pressure conditions.

Note e) (1) If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed to subsist for 40
years, or any lesser qualified life, and the duration of the abnormal radiation dose rate is "0."

(2) If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed to subsist for
40 years, or any lesser qualified life, and the duration of the normal radiation dose rate is "0.',

Note t) The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.

Note g) Spray due to fire sprinkler actuation shall be takes to occur once over the entire qualified life duration for a period of 2 hours, even if the qualified life is
a period less than 40 years. If spray qualification is provided for DBE conditions (whether for water or chemical spray), then separate qualification for
the fire sprinkler spray need not be provided.

Note h) The values stated in this EQD are the amnbients and do not include the thermodynamic and radiation conditions imposed by the process fluids, sef.

24590-EN1G-F00065 Rev 4 (Revised 12/15/2009) Ref: N/A



24590-ILLW-N1VD-RLD-
EQUIPMENT QUALIFICATION 00005 Rev.: 9

DATASHEET (EQD) Page 15 of 16

Equipment Qualification Notes and Additional Information
heating, etc. The data pertaining to process fluid and service induced parameters are to be taken into account where significant, such as in thermal aging

analyses. These data can be obtained from the equipment data sheets or the Equipment Specification.

Note i) Equipment that is to be installed in inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacement

E-Note 1: BNI (BUYER) shall perform Equipment Environmental Qualification in accordance with 24590-WTP-DC-ENG-06-O0l, Design

Criteria for Equipment Seismic and Environmental Qualification.

E-Note 2: Where pressure is given in inches of water column (in-w.c.) in the source documnent, it is generally assumed that this is in reference to

atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.).

E-Note 3: Normal, Abnormal, and DBE dose rates are the same, therefore, abnormal and DBE doses do not add to total integrated dose based on

normal dose rates over 40 years.

E-Note 4: Radiation Dose Rates are for determining shielding requirements only for the black cell and are not at the source (vessel). Since the

vessel is all metallic and the source has no neutron components for material embrittlement, the dose rates are of no concern on the

vessel or its subcomponents.

E-Note 5: Flood height for room is 22 ft above the cell floor (cell floor is at -21' elevation), a buoyancy evaluation has to be performed where

vessel is treated as fully submerged to verify anchorage is adequate for vessel retention.

24590-ENG-F00065 Rev 4 (Revised 12/1512009) Ref:- N/A



EQUIPMENT QUALIFICATION 0005 Re-v.: 9

;010)DATASHEET (EQD) Page 16 of 16

Screening /Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below X Yes No

________________________ __Appo val ___

System Vessel Reviewed/
Rev Description Eniner Engineer Checked MET E&NS Approved Date

0 issued for Purchase R Rao SiL. Lee M Wright) N/A N/A M Hoffmann 09/03/03
C Slater

1 Added black cell requirement M Grindel M Bala .Slater/ N/A N/A C. Morley 02/05/04

Revied a Noed, e-isuedforT Gaiioto/
2 PrvseaNoeR-sudr M Grindel S.L. Lee S Atii/ N/A N/A M Hoffmann 06/03/04

Purchase ~~~C Slater______ ____

3 Revised as Noted & added notes 9 - 13 T Galicia S.L. Lee D Adler/ S Cross I N/A M Hoffmann 09/23/04
______C CSlater ElIsem____

4 Revised to delete note 9 T Galloto S.L. Lee C Slater S Cross / / ofan 1110
_________ ~~~E Isern NA MHfmni 1/80

5 Revised as Noted & added note 14 S Cross S.L. Lee C Slater / E Isem/I NA MHffan 0/80
R Peters D Adler NA MHfran 0/80

6 Revised per Note 15 on sheet 2 R Peters S.L. Lee R Peters D Adler / N/A J Julyk 10/28/05
_______P Poisni C Slater

7 Revised per Note 19 on sheet 2 R Gibbs R Peters M. Seed C Figley C Meng J Julyk 08/13/08

Incorporated 2459D-OL-MRG-MVAO- R Gibbs R Peters W Wilcox D Adler C Meng J Julyk '10/4110

8 00002-T0001. Revised per Note 20 on
page 2, and as noted by revision
triangles. ______ ___________

Revised Materials of Construction for John R Peters B Dunla D Adler C Meng July
vessel internals and piping Benet

~~-~e L-9>L-r

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: N/A
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0F II~.pPDC PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 2490-HLW-MV-HDHf-VSL.000 M-

Project: RPP-WTPp P&ID: 24S90-HLW-Mf6-HDH-00001 and 24590-HLW46HDH..2 01-
Project No: 24590 Calculations: See Attachment 1
ProjeOct Sit: Hanford Vessel .2459044LW-MV-HDH.00010001, 00010002, 00010003, and

Drawing: 24590-HLW-WV-MDH-00011001, 00011002,00011003
Description: Canister Decon Vessel 1, Reports: 24590-HLW-NID-HDH-00003, 245904.HLW-WSFEN-o7.o02

24590-HL W-MV-MOM. VSL-00002.
Canister Decon Vessel 2,

________24590-HL W-M V-MOM-VSL-00004.

Chare Vsses (ag umbes) ot equred Reference Data

____________________ ~ ~~ D Deign Data _________________

Quality Level CM (Note 6) Fabrication Specs 24590-WTP-3P-V00-TOOOI
Seismic Category sc-i,, Design Code Per ASME Vill Dlv 1
Service/Conlents Nitric Acid, Water, Ceric Code Stamp No

Nitrate
Design Specific Gravity 1.25 NB Registration NO
Maiu prtigVim a 214 with Canister In Vessel Weights Obs) EMpty Overaino Test
Toa olume gal 630 (Note 2) __________ 3400 I 21,200 I 21,200

Environimenital Qualification NIA

InieDiameter ich _30 Wind Design None
__ Length/Height (TL-TL) ich 220 (OAL) Snow Design None

vessel Vessel ICoiL/jaket Seismitc Design 24590-WTP-3PS4LV00-T0002
Oprfn I jg Deslan 24590-WTP-3PS-FBol-T0001

Internal Pressure psig Ati f15 NotelI
External Pressure psig 15 Atm Note 1 Postweld Heat Treat None

Temeraur 'F 149 22 Note I Corrosion Allowance (Vessel) ~inchZI.0
Mi.2 esign Metal Temp. -F 40 Corrosion Allowance (Coll)Inh00

_________________Materials of Construction
Copoen atenEl MnumTcnes/Sz otainnientLid Assembly / Hinge Block, 8262IA4T-0 eDrwgNA

& Lock Pin -6 A4930,e rwn I
Shell 8-2652 See Drawing NM
Bottom Head B-2652 See Drawing NIA
Support B-2652 See Drawing NM
Shaft NIA NIA M
Bearings NIA NIA N/A
Pipe/Elbow B-661 2 Seamiesslg-363 2 See Drawing NM
Tubing (Coil) B-338 2W See Drawing NIA
Forgings /Bar stock B-381 218348-2 Note 5 See Drawing INM
Gaskets Note 3 NIA NIA
Bolting A-193 88/1 A-194 8 NIA NIA

_________________Miscellaneous Data
Orientation vertical Support Type Collar
Insulation Function Not Applicable Insulation Material Not Appicable
Insulation Thickness (inch) Not Applicable Welds Desoaled as Laid. Break sharp
External Finish Welds Descaled as Laid Internal Finish corners and smooth finish on canister

guide.

Page I of 3 DATA SHEET #: 24590-H LW-MVD-HDH.00006, Rev 5



PLANT ITEM No.
2459M-LW-MV-HDH-VSL-00002

MECHANICAL DATA SHEET: VESSEL 124590-HLW-MV-HDH-VSL-00004

_________________Equipment Cyclic Data Sheet
FComponent Plant Item 24590-HLW-MV-HDH-VSL-00002 and 24590-HLW-MV-HDH-VSL-00004
Number: ______________________________________

TCh~oenfosrmation beoDiecoiioan eels oeainldut for ftigue assessment. It is not to be used asoperational data.

Materials of Construction 8B-265 2

Design Life 40 Years

Component Function and A cycle consists of the following.- (24590-HLW.3YD-HDH-002)
Life Cycle Description Acid Etch:

" A 10,000 lb canister Is loaded into the vessel and the lid closed.
" The vessel will fill to the overflow with one-molar nitric acid and Cerium +4 solution.
* The coil wll be used to raise the temperature of the liquid from 73*F to 149. Coil hot

water conditions. 180 OF Inlet, 151 11F outlet, 29 psig pressure drop.
" The coil will maintain the temperature of the liquid at 149 *F (+/- 5) for 6 hours.
" After the 6-hour decontamination period the liquid in the vessel Is cooled to 104 OF. Coil

5 cooling water conditions: 83 OF Inlet, 119 OF outlet, 37 psi9 pressure drop.
" The nitric aid solution is then drained from the vessel.

* The upper and lower spray rings will rinse the top of the canister with nhtri acid (10
seconds).

* Flew to the spray rings will stop, the lid will open, and the canister will he slowly removed
from. the vessel while the lower spray ring Is utilized to rinse the canister.

* The canister Is raised until it is above the top spray ring. Total rinse volume is
approximately 200 gallons.

0 The acid rinse is drained from vessel and the canister Is lowered back Into the vessel.

Deniineralized Water Rinse
* Repeat the steps for the Acid Rinse using demineralized water.
* Water rinse volume Is approximately 200 gallons.
* The demineralized water rinse is drained from vessel, and the canister is lowered back Into

the vessel for drying.

_______________ ______ ______ Vessel Contents
* Load Type Min Max Number of Cycles Comment

Design Pressure psig FV15 10

Operating Prssr 73i 1494 23,000Howaehetnprcs(450LWMCD-

Operating Prssr ps 3 1494 23,000Howaehetnprcs 250HWECO-
Temperature 149 104 23,000 00001)

I Cooling water process (24590-HL W-MEC-HDH001
Contents Specific Gravity 1.00 1.25 23,000

CotetsLve m, Empty Full 69,000 Vessel is ffled 3 times for each process cycle - see
CotnsLvl7 above description

Localized Features
Vessel and Supports Empty I Full Canister 69,000 Canister Is lifted out of the vessel 3 times for each

__________________process cycle - see above description

Cyclic Notes
-Cycle Increase: The Seller must increase the numbers of operational cy-cles given above by 10/ to account for

commissioning duty unless otherwise noted.
-The Seller is to consider impact loading due to a full canister being loaded in the vessel with crane hoist slow speed of 5A
feet per minute.
-Hot water outlet temp and cooling water outlet temp represent initial conditions which are the worst case thermalA

differential condition.A

Page 2 of 3 DATA SHEET #: 24590-HLW-MVD-IIDH-00006, Rev 5



PLANT ITEM No.
MECH NIC L D TA S EET VESEL24590-HLW-MV-HDH-VSL-00002

MEH NIA D T HE T V SE 24590-HLW-MV-HDH-VSL-00004

Notes and Additional Information
Note 1: Heating and Cooling Coil design pressure =180 psig, design temperature =2 1 WEF Coil serves for either heating or cooling.
Note 2: Vessel volumes are approximate and do not account for manufacturing tolerances, nozzles, and displacement of internals.
Note 3: Body flange gasket shall be Garlock Helicoflex 1-N 208A seal configuration with titanium jacket.
Note 4: Contents of this document are Dangerous Waste Permit affecting.
Note 5: Bar SB348-2 is used for Spray Nozzles (Full Jet - Size 10) P/N 08D & 09D, Rollers and Roller Pins P/N 18C & I18D,

Thermowells P/N 38A & 38C, Stabilizer bars P/N 19B, Lid Hold Downs P/N 28B & 31K. (See vendor dwgs for P/N).
Note 6: This vessel has passive WAI attributes. Quality level remains CM.
Note 7: Added DOE Radioactiv'e Materials Disclaimer and Safety Screening statement. Renamed Remarks to, Notes and Additional

Information and moved section. Added Note 6 (above). Revised Note I and equipment cyclic data. Equipment
Qualification Datasheet (EQD) is not required for APC/SC-II1 equipment. Renamed Notes to "Cyclic Notes" for clarification
of section. Clarified corrosion allowance for coil. Added reference calculations & report numbers. Added Attachment I for
BNI use only. Included plant item number 24590-HLW-MV-HDH-SLOOOO04, thus superseding previous data sheet.

Note 8: This document contains inform-ation pertinent to an accident analysis calculation and receives a screening from E&NS, in
accordance with procedures, anytime the document is modified. (Internal - For BNI Use Only)

Note 9: Nozzle Loads are in accordance with 24590-WT-3PS-MVOO-TOOOl1, Appendix A, Table A2, Engineering Specification for
Pressure Vessel Design and Fabrication.

DOE Radioactive Materials Disclaimer:Please note that source, special nuclear and byproduct materials, as defined in'the Atomic
Energy:Act of 1954 (AEA), are regulated at the US Department, of Energy (DOE) facilities exclusively by DOE -acting pursuant to its*
AEA atithority. DOE asserts, that pursuant to the AEA, it has sole and K)clusive resp~rnsibilityand iuthortyto.regulite source, special.nuclear, and byproduct materials at DOE-owned nuclear -facilities. Information contained herein on radionuclides is, provided for process
description purposesounly. 

- -

Screening / Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below X Yes No

Approval

System Vessel
Rev Decito Enine Engineer Checked MET E&NS Approved Date

0 Issue for Purchase D. Choi R Simmons M. Staley M rgt NA M ofan 0/60C. Slster MWth / .Hfmn 6160

I Revised as Indicated G. Fenton R. Simmons C. Sitr D Yarbrough N/A M. Hoffmann 10/29/03

2 Issued to Incorporate 24590-WlP- R_ Tomrtczak Paul Polani Steve Crow Jeff Pullen N/A M. Hoffmann 1/21/05SDDR-PROC-04-0l 079

3 Reie e oe3o he f2 od usl atMkda P Polani Debbie Adler N/A J~ July), 11/28/05RevsedperNot 3 n seetI o 2. Rona Rssel Bn Mkad a NP. Pinto Cliff Slater-
Revised per Note 7. This document M. Kufahl Bart Makadia Mike Seed Debbie Adler Barb Dubiel John Julyk 4/24/09Supersedes 24590-H-LW-M vD-H-DH-
0001 2, Rex' 3; 24590-HLWl-MVD-
HDII-P0006, Rev 3, and 24590-HLW-

4 MVD-HDH-P0012. Rev 2.
4Itncorporated and resolved the

following: 24590-HLW-MVN-HDH-
00009. 24590-WT6P-M6N-M80T-
00002. and 24590-WTP-SDDR-,MS.
07-00046.
Add impact loading requirements and M. Kufahi Bart Maai ike Seed Debbie Adler J~~i-1~1  

O.1 Mg.U kcrane travel speed. Added note for hot i4'I'4'y
water temp and cooling water temp 0
initial conditions. Added reference for
crane speed. revised hot water heating

W and cooling water conditions

Page 3 of 3 DATA SHEET #: 24590-HLW-MVD-HDH-00006, Rev 5
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PLANT ITEM No.

MECHANICAL DATA SHEET: V ESSEL 24590 HIWMV HDH..VSL-00003

Project Site: Hanford
Description: Waste Neutiralization Vessel

Reference Data
Charge Vessels (Tag Numbers) NIA amBY
Pulsejet Mixers IAgitators (Tag Numbers) NIA rdi T"PMC
RFDsIPumps (Tag Numbers) 1 WA

____________________ Design Data__ _______________

Quality Level CMFabrication Specs 24-&T-P$NO-V~
Seismic Cateor SC-ui1 Design Code A SME VW1 Dlv I
Servce/Contents 0O.SM Cerium Nitrate, IN Nitric Code Stamp ye

Design Specific Gravity L3NB Registration yes
Maximum Operatng Volum Fgal %so (Note 4) Wei"ht (bs) EMf Ooeratina
Total Volume gal 53f (Note 4) actual Estimated 17,500 55,000 62,000
Environmental Quallficartion W/A Actual ~

Inside Diamneter inch 84 Wind Design None
Length/Helight (TL-TL) ich 204 Snow Designt None

Vessel! Vessel Coil/Jacket Seismic Design 24590-WTP-3P"-VOO-T0002
Qoertina Q~~j~ ~24590-WTP-3PS-F801-O1O

Internal Pressure psig Atlm i5 NIA Seismic Base Moment * ttib-
External Pressure psig 5.8 Fl NIA IPastweld Heat Treat None
Temperature *F t5\122 237 N/IA Corrosion Allowance inch 0.04
Min. Design Metal Temp. -F 59 HydrsOtatic Test Pressure * pdg9

___________________ Materials of Construction______________
CmoetMaterial Minimum Thickness I Size Containment

p edSA-240 304 (Note 2 See Dra wing Auxiliary
Shell _____ 84-240 304 (Note 2) See Drawing Primary
Bottom ____ HeA -240 304 (Noe 2) See Drawing Prim~asy
Support ___ SA -240 304 (Note 2) See Dra win NIA
JackettCols/Half-Pipe Jacket SA -240 304 (Note 2) see Drwing W/A
Intemals ____ M4-2407304 (No te 2) se& Drawing Thermowells Primary
Pipe ______ SA-Sil2 TP304 (Note 2) see Drawng Note f
Forgingst Bar stork SA -f 2 P304 (Note 2) See Drawing N/A
Boafng/Gaskets SA 193558 CLASS 2, SPIRL NIA N/A

______________WOUND GRAPHITfE FILLED __________

__________________ ~Miscellaneous Data_____________
Orientetion Vetia Support Type Skirt
Insulation Function No picbeInsulation Material INot Applicable

NtApplicable _________________________________

Insulation Thickness inch) Not ApizifeInternal Finish Note 3
External Finlish Note 3

Please note that source, special nuclear and byproduct materalsas defined in the Atomic Energy Act of 1954 (AEA) are regulatedat the U. S- Department of Energy (DOE) facilities exclusively byDOE acting Pursuant to its AEA authority. DOE asserts thatPursuant to AEA. it has sole and exclusive responsibility and
auhrM t reuaeSource, special nuclear, and byproductmaterials at DOE-owned nuclear faciites. Information contained 

M D H H 0 03 RE 5
purposes only.
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PLANT ITEM No.

ME CHANICAL DATA SHEET: VESSEL 245W0.HLWMfV4IDVSL-00003

Remarks
To he determined by the vendor.

Note *: Nozzle necks bolo w max. op.erating le vel are primary, others auxlary.
Note 2: Maximum carbon content of 0.030% for all welded components.
No te X- Welds descaled as laid.
Naote 4. Vessel volumes are approximate and do not account for manufacturing tolerances, nozzles, end displacement of
Internals.A
Notes 5 through Or Deleted a
Note 9:- Contents of this documen t are dangerous waste permit affecting.

________________EquipmentCyclicDataSheet

Component Description Parent Vessel

The Information below p~ rovisional and envelopes operational duty for fatigue assessment It is not to be used as operational data.

Materials of Construction SA-240-304 with 0.030 % carbon.

Design Life 140 Yars

Component Function and Thse parent vessel is cyclically loaded and discharged in hatch operation. In each batch
Life Cycle Desciptionl operation, 2,037 gallons of liquid content to loaded and d~scharged.

Load Type Min Max Number of Cycles Comment

Design Pressure psig Fl. 15 10 Nominal assmnption

Operating Pressure psig -. 0 0 14600

Operating 'F 59 212 14600
Temperature__________________
Contents Specific Gravity 1.03 1.15 14600

CotnsLevel inch 14 1 92 14600

Localized Features
Nozzles 59, 212 Cycles: 57,600 (6 per day, I hour each cycle)
NO6INO6A, NO7INO7A, Assutme vessel temperature Is at 59'F
N29IN29A,,N3OIN3OA
Nozzle Loads Nozzles shall be designed or reinforced to meet thMe Loads In 24590-

_________________________ TP-PS-VOO-TOOOI, Table A-2

Notes for Cyclic Data
" Cycle Increase: The Seller must Increase the numbers of operational cycles givn above by 1 0% to account for

commissioning duty unless othierwise noted.
" Nozdas NOG/NOSA, N07/NO7A, N29/N29A, N30/IN3OA, and associated piping connected to ejectors shaH/ be fatigue

assessedanralyzed for pressure/temperarture cycles over 40 years from 0 psig at 597F to 109 psig at 358F
temperature. The pressure cycles shall coincide with temperature cycles.
Nozzles N04, N32, are sparesA
m eat ransfear summary for vessek 5s

A Celg Ambient Temperature: Min. 59- F, Max. 95' F
B. Only one ejector can operate at a time due to system limitations, steam rack oniy supports one ejector.

DATA SHEET #: 24590.HLW-MVD-HDH-00003, REV 5
Page 2 of 3



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 245904fLWMNV.HDHfVSL00003

PLEASE NOTE THAT SOURCE, SPECIAL NUCLEAR AND BYPRODUCT MATERIALS, AS DEFINED IN THE ATOMIC ENERGY ACT OF 1954
(AEA), ARE REGULATED AT THE U.S. DEPARTMENT OF ENERGY (DOE) FACILITIES EXCLUSIVELY BY DOE ACTING PURSUANT TO ITS
ASA 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 FACILITES. INFORMATION
CONTAINED HEREIN ON RADIONUCLIDES IS PROVIDED FOR PROCESS DESCRIPTION PURPOSES ONLY.

Screening / Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS signature required beow X Yes N

Rev Description Vessel Engr IChecker System Engr E&NS Reviewer Approval Date
0 Ise rPucaeC. Slater T. Galiotol C. K. Minton N/A D. M. Hoffmnann 01122104

0 Isuedfor urcaseSlater ______Yarbrou h
1 Issued for Supplemental B. T. Galiotol C. U. Olivas N/A J. Rouse/ M. Hoffmann 11/30/04

___Information to Vendor Balakrishnan Slater E. Isemn
S. L. Lee S. Cross/ U. Olivas N/A R. Peters/ M. Hoffmann 04/11/05

2 Issued for Supplemental C. Slater E. Isemit
Information to Vendor IID. Adler

3 Revised as Noted S. L Lee R. Peter S. Cross N/A E. Isemn M. Hoffman 5/27/05

4 Revised as Noted R. Wight M. Seed M. Kufahl B. Dubiel J. Julyk J. Julyk 10/26/10

5 Revised as Noted R. Wight M. Seed R. Peters B. Dubiel NA D.Wle

* _ _ _ _ _ _ _ _ _ _ 0_ _ 6

DATA SHEET #: 24590-HLW-MVD-HDH-00003, REV 5
Page 3 of 3
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PLANT ITEM No.
24590-H LW-M E-PJV-HTR-00002

MECHANICAL DATA SHEET Dt he ubrRvN
PJV HEPA PREHEATER 249-L-MDPV000 '

24590-HLW-M4C-PJV-00001
Process flow diagram: 24590-HLW-M5-V1 7r-0ooos Calculation Ref. No: 24590-HLW-MAC-PJV-00001

________________24590-HLW-ZOC-30-Ooo35

Reference Data

oudas rysur 5 onCemen Heating Preheater Temperature Instruments (TE & TT)(Nt )Boundary (Notenem 6) Elements Control Panel
(Note_)_Boudary_(ote_6 Inlet Offgas Outlet Offgas Housing

Quality Level 0 Q Q (AP) Q (AP) Q (AP) 0 (AP) Q
Seismic Category SC-I SC-I SC-Ill SC-Ill SC-I SC-i SC-
Performs Air Permit YeYeYsYsYsYsYs
(AP) FunctionYeYeYeYeYsYeYs

Design Code ASME VIII, Div 1 See See See See See See
and ASME AG-i Specification Specification Specification Specification Specification Specification

Code Stamp No No No No No No No
* NB Registration No No No No N/Al N/A N/A

Temperature N/A N/A Internal N/A RID RID RTDSensor Type I_______ ________ Thermocouple I__________________________

Process Conditions Data
Fluid Name PJV Offgas___________
Process Data Process Conditions Minimum Normal Maximum
Mass Flow lb/hr 5,402 8,719 16,639
Density @ Inlet / Outlet lb/ft3  0.072 / 0.071 0.068 / 0.067 0.0651/0.064

Viscosity @ Inlet /Outlet CP 0.0180 /0.0183 0.0181 / 0.0184 0.0183 /0.0187
Vol. Flow Rate @~ 68*F, 1 atm. SCUM 1,196 1,933 3,692
Vol. Flow Rate @ Inlet / Outlet ACFM 1,247 / 1,270 2,134 / 2,181 4,264 / 4,376
Peak Vol. Flow Rate (due to PJV mixing action) ACFM 3,000 5,100 7,500
Pressure @ Inlet / Outlet in-w.c. 388/388 3681/367 358/357
Differential Pressure in-w.g. -0.1 -0.5 -1
Temperature @ Inlet /Outlet -F 65/75 67/78 76/ 89(min. AT = 91F, see Note 8)
Relative Humidity @ Inlet /Outlet %5.6 /3.9 21.4 /14.7 23.7 /15.6
inlet Velocity ft/s

Heat Capacity @~ 801F Btu/lb-0F 0.25 0.25 0.25
Heater Power Duty kW (Btu/hr)

Page 1 of 10



PLANT ITEM No.
24590-H LW-M E-PJV-HTR-00002

Data Sheet Number Rev
;roePJV HEPA PREHEATER 24590-HLW-MED-PJV-00002 4

Mechanical IProcess Design Data

Minimum Operating Pressure psig -1.4

Maximum Operating Pressure psig 0

Maximum Operating Temperature OF 90

Temperature Rise (AT I nlet-Outlet) OF 9

Design Flow Rate (maximum peak) ACFM 7,500

Design Heater Duty kW I(Btu/hr) 20.5 (70,000)

Maximum Operating Pressure Drop in-w.g. 1.0

Corrsio / Eosin A~owace nch0.04 over 40 years
Corrsio / Eosin Alowace nch(for components in contact with the offgas)

HydrolPneumatic Test Pressure psig 1.1 x Design Conditions (pneumatic)

Insulation Type ASTM C 592 / ASTM C 612

Insulation Thickness inch 1.5*

Heating Element Type Cartridge*

Total Number of Heating Elements 54*

Max Element Surface Temperature OF500*

Max Element Pocket Surface Temp OF 500

Max Element Failure (Note 3) %25

Single Element Mean Time to Failure hours

Thermal Cycling, Min to; max te mp ' cycles/year 6 (Note 7)_

Fouling Resistance hr-ft2-0F / Btu None

Max Concrete interface Temp (Note 4) OF Note 4

Thermal Analysis Data

Room Temperature R5/C5 (normal high) OF 113 Concrete Wall Thickness inches 48

Room Temperature R2/C2 (normal high) OF 80 Thermal Conductivity of Concrete Wall W /m /K 1.8

Maximum Heat Loss to R5/C5 Room kW 3 Maximum Heat Loss to R2/C2 Room kW 2

Material Data

Plnm31 6L Stainless Steel In-Cast Liner ASTM A 36 Carbon Steel
Element Pockets 316L Stainless Steel Gaskets ASTM D 1418 EPDM Rubber
Shield Plate ASTM A 36 Carbon Steel Heating Elements Inconel / Incoloy Sheath
Mounting Frame ASTM A 38 Carbon Steel Insulation Per 24590-WTP-3P-NNOO-T0001

Page 2 of 10



PLANT ITEM No.
24590-HLW-M E-PJV-HTR-00002

MECHANICAL DATA SHEETDaaSetNm rRv

PJVHEP PRHEAER24590-HLW-MED-PJV-00002 4

Construction Data
(To be determined by the supplier when not specified by the buyer)

Inlet (Size/Connection Type) inch 20" Sch I10S Butt Weld

Outlet (Size/Connection Type) inch 20" Sch 105S Butt Weld

Size (L xW xH)* inch Note 2

Available Element Pull Space inch 48

Weight lb 20,700* Shipping Weight lb 22,700*

Notes

Note 1. Items identified with an asterisk * are determined by the Vendor, and to be verified by the Vendor.

Note 2. The bounding dimensions and nozzle locations shall be in accordance with the sketch on page 4 of this data
sheet.

Note 3. The maximum element failure is the percent of total elements that can fail and still achieve maximum design
heater duty without exceeding the maximum element pocket surface temperature.

Note 4. All heater components, in-cast liner, and mounting frame in contact with concrete shall hot exceed 150 *F under
any operating scenario. Concrete within 3 feet of the equipment shall not exceed 150 OF and 100 OF beyond
three feet. Vendor is responsible for insulation design to comply with this requirement.

Note 5. The pressure boundary for the Preheater consists of the heater plenum, element pockets, and thermowells.
Note 6. The C5 Cell Confinement Boundary consists of the in-cast liner, mounting frame, and R5ICS to R2/C2 radiation

shielding.

Note 7. Thermal Cycling frequency basis is once every two (2) months throughout the 40 years life of the facility.
Note 8. Heater duty shall be rated such that a minimum inlet-outlet temperature differential of 9 OF (5 0C) will be

achieved after the PJV offgas pass through the Preheater.

References

(1) 24590-HLW-M6-PJV-0000i
(2) 24590-HLW-MED-PJV-00001
(3) 24590-QL-POA-MEEO-ooool -02-00002
(4) 24590-HLW-MAC-C5V-oooog
(5) 24590-HLW-M4C-PJV-00001
(6) 24590-HLW-MAC-PJV-00001
(7) 24590-H'llW-M5V1 7Tr-00005
(8) 24590-HLW-UOD-W1 6T-00001
(9) 24590-HLW-ZOC-30-00035
(10) 24590-HLW-3PS-MEEO.ToOl0

Page 3 of 10



I PLANT ITEM No.

MECHANICAL DATA SHEET 24590-HLW-M E-PJV-HTR-00002

PJ EP RHETRData Sheet Number Rev @
oweHPPEEAE 24590-HLW-MED-PJV-00002 4

Sketch of PJV HEPA Filter Preheater

R51C5 Filter Cave Steel Reinforced R2/C2 Service Corridor
(Room No. H-0 104) Concrete Wall (Room No. HC0210)

18 A In-cast

Insulation

1 x Housing Temp
Sensor ThermowellA

+ (Vendor to determine
exact location)

2 x Outlet Offgas Terp
Plenm ISensor ThermowellsL~

Heating ElementA
.-. r. -A(Vendor to determine quantity) /4\

C

- Raiatin +-Lead Wires
* .. Shielding A-i

Heating Element Thermowef\

2 x Inlet Offgas TernpA
Sensor Thermowells/~

+7
Radiation Shielding

____________F__F Mounting Frame

L 39" (R2/C2 side) See Note 36 R15sd)48

51" (R2/C2 side) 6"(ohnzls
48" (R5/C5 side)48

OUTSIDE LINER
FLANGE

N.T.S. Front View Cross-Section
(shielding removed) View

Page 4 of 10



PLANT ITEM No.
24590-H LW-M E-PJV-HTR-00002

MECHANICAL DATASHEET ~ Data Sheet Number Rev
PJV HEPA PREHEATER 24590-HLW-MED-PJV-00002 4

Sketch of Shield Plug A

R2 Shield Plates -Lead Wires

-0.75"

0.75"

View "B"

Elevation (Section)

R2 Shield Plates

Shield Plug

Lead Wires

N.T.S. Section "A - A"

Page 5 of 10



DATASHET (EQD)CAIO 24590-HLW-MED-PJV-00002 Rev.: 4

DATASEET EQD)Page 
6 of 10

Equipment Identification

Full Component Tag Number or BNI 24590-HLW-ME-PJV-HTR-00002 Safety Classification
Stock Code Number 

SC 0 S
Equipment Datasheet Number 24590-HLW-MED-PJV-00002 El APC-PAM

Description PJV HEPA Preheater Seismic Category

Z SC-I El SC-Il
Z SC-Ill El SC-IV

Manufacturer/I Supplier: Ellis & Watts International, Inc. El SC-Ill Seismic Interaction only

Requisition No.: 24590-QL-MRA-MEEO-OOOL See Page 1 - Mechanical Data Sheet,
_________________________and Note 27 - EQ Datasheet

Location (Facility /Building and HLW Facility / @ EL. 14'-0" / Preheaters located in filter cave wall between R51C5 Filter Cave (Room
Room No.) No. H-0104) and R2/C2 Corridor (Room No. HC02 10). Associated control panels located in the R2/C2

Corridor (Room No. HCO21 0).
See Note 14, and Drawing No. 24590-HLW-P I-P23T-00208, HL W Viti fi cation Building Equipment
Location Plan EL. 14 '-0" /Area 208

Safety Function(s) /PDSA Reference The preheater heats the exhaust air from the pulse jet mixers, to help maintain the 3.4.1.10,
flow path through the downstream HEPA filters by preventing the filters from 4.4.18.1
becoming saturated with moisture. However, the heating function is only a
defense in depth feature since the humidity range of the PJV system is well below
100%. Safety functions of the preheater are:

1 . Provide primary confinement of radioactive materials during normal 3.4.1.8,
operations and accident conditions. The preheaters are part of the offgas 3.4.1.10,
pressure boundary. (SS) 4.4.3

2. Provide secondary confinement of aerosols during normal, abnormal, and 3.4.2.1,
accident conditions. The preheaters are part of the C5 boundary. (SC) 4.3.20

3. Ensure the HEPA filters, filter housing, and the concrete around the preheater 3.3.5.4,
housing is not damaged and the preheater housing is not failed due to 3.4.1.9,
overheating. (SC) 14.3.4

Equipment Safety Function Type Passive Mechanical E] Active Mechanical El Electrical

Seismic Safety Function Seismic Operability Requirements
SYes ElNo ElDuring Seismic Event El After Seismic Event Z None

Equipment Environmental Qualification (EEQ)
(Parameter values stated in this section do not include process conditions or operation induced conditions)

Classification of Environment Z Mild El Harsh Qualified Life (years) 0 40 El Other
Room No. HCO21 0 Contamination Class: C2 Radiation Class: R2
Room No. H-0 104 Contamination Class: C5 Radiation Class: R5

Parameter ValuePa me r

Rm. No. Rm. No. Duration Duration
Parameter Type/Units HC0210 11-01 04 (number) Units WTP Source Document Number

Normal Ambients

High Temperature ('F) 80 113 Note 18 Years 24590-HLW-UOD-Wl6T-OO0l

Low Temperature ('F) 66 59 Note 19 N/A 24590-HLW-UOD-WI 6T-00001
High Relative Humidity (%RH) 100 100 Note 20 N/A 24590-HLW-UOD-WI 6T-.00001
Low Relative Humidity (%R-H) 10 5 Note 20 N/A 24590-HLW-UODWl6T-OO0l

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref. N/A



EQUIPMENT QUALIFICATION 24590-HLW-MED-PJV-00002 Rev.: 4

i lwDATASHEET (EQD) Page 7 of 10

Parameter Value Pamer

Rm. No. Rm. No. Duration Duration
Parameter Type[Units HCO210 11-0104 (number) Units WTP Source Document Number

Normal Ambients
High Pressure (in..w.g.) 0 0 Note 21 N/A 24590-HLW-UOD-WI16T-00001
Low Pressure (in.-w.g.) -0.1 -1.4 Note 21 N/A 24590-HLW-UOD-WI16T-00001

Radiation Dose Rm. No. HC02 10 0.5 - 40 Years 250HWUDW6-00Rate (mRadlhr) Rmh. No. H-0 104 - 35400 40 (Note 22) 250HWUDW T00

Plant/Process Induced Vibration E Yes [D No

Additional Normal Ambient Information N/A

Abnormal Ambients

High Temperature ('17) 148 126 8 hours / year 24590-HLW-MAC-C5V-00009

Low Temperature (ff) 40 40 Note 19 N/A 24590-HLW-UOD-WI6T-00001
High Relative Humidity (%RH) 100 100 Note 20 N/A 24590-HLW-UOD-WI 6T-00001
Low Relative Humidity (%RR) 4 6 Note 20 N/A 24590-HLW-MAC-C5V-00009
High Pressure (in.-w.g) 4 4 Note 21 N/A 24590-HLW-UOD-WI 6T-00001
Low Pressure (in.-w.g) -6.7 -6.7 Note 21 N/A 24590-HLW-UOD-W] 6T-00001

Radiation Dose Rm. No. HC0210 0.5 - 0 Years 249HL UO-I6001w Rate (mRlhr) Rmn. No. H-0 104 - 35400 0 (Note 22)

Exposure to Wet Rmn. No. HCO210 Yes - 2hor 249HL UO-I6001Sprinkler System Rm. No. H-0 104 - No N/Ahor 240HWUO-lT000

Additional Abnormal Ambient Information N/A
Design Basis Events (DBE) Ambients

High Temperature (ff) 115' 135 1000 hours 24590-HLW-MAC-C5V-00009
Low Temperature (ff) 40 40 Note 19 N/A 245 90-HLW-UOD-W I 6T-00001I
High Relative Humidity (%RH) 100 100 1000 hours 245 90-HLW-UOD-W I6T-00001I
Low Relative Humidity (%RH) 10 6 1000 hours 24590-HLW-MAC-C5V-00009
High Pressure (in.-w.g) 4 4 1000 hours 24590-HLW-UOD-WI 6T-00001
Low Pressure (in.-w.g) -6.7 -6.7 1000 hours 24590-HLW-UOD-WI 6T-0000l

Radiation Dose Rm. No. HC0210 0.5 - 0
hours 24590-HLW-UOD-WI 6T-00001Rate (mR/hr) Rm. No. H-0104 -35400 0

Submergence (see Note 17, flood height) Yes Yes 1000 hours 24590-HILW-UOD-W I6T-00001
Chemical/Spray Rm. No. HC0210 No -12.5
Exposure -hours 24590-HLW-UOD-Wl6T-000olRm. No. H-0 104 -No N/A
Additional DBE InformationN/

DBE Chemical Exposure Details
*DBE Chemical Types / Concentrations None

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: N/A



24590-HLW-MED-PJV-00002
EQUIPMENT QUALIFICATION Rev.: 4

owe, DATASHEET (EQD) Pg f1

Electrical Interfaces Supporting the Safety Function (see Note 13)
Power Supply Voltage (VAC, VDC) 480V AC 3-Phase, 120V AC 1 -Phase, and 120V AC 1 -Phase (UPS)
Power Supply Frequency (Hz) 60 Hz

Power Connection Method Fusible Disconnect in NEMA 4 Enclosure
110 Signals to/from Equipment Remote On/Off via discrete 1/O. Inlet, outlet and housing temperature reading via 4-20 mA analog
1/0 Connection Method Terminal Blocks / Strip in NEMA 4 Enclosure

Mechanical Interfaces
Mounting Configuration (orientation) Vertical, thru-wall
Mounting Method (bolts, welds, etc.) See Note I I

Auxiliary Devices None

_______________Equipment Seismidc Qualification (ESQ) ____

Parameter Title Reference/Document Version /Remarks
Number Revision

WTP Seismic Design Engineering Specification for Seismic 24590-WTP-3PS-SS90- 2 N/A
Specification Qualification of Seismic Category 1/11 T000 1

Equipment and Tanks

Specified Seismic Load HLW Vitrification Building Seismic 24590-HLW-SOC-S15T- E use ISRS figure 46, 47, 48, 73,
Parameters Analysis - In-Structure Response Spectra 00009 74, and 75 per CCN 177700

Equipment Qualification Notes and Additional Information

Note 9. Qualification data to be provided by SELLER through the submittal process as required on G-321I-E.

Note 10. Where pressure is given in inches of water column (in-w.c.) in the source document, it is generally assumed that this is in
reference to atmospheric pressure and is therefore equivalent to inches of water gauge (in-w.g.).

Note 11. Liner cast into concrete wall. Plenum and shield plates are bolted to the liner.

Note 12. Not used.

Note 13. Electrical interfaces supporting the safety function provided in the R21C2 corridor (Rim. No. HC021 10) only. There is no
electrical interface for the preheaters on the R5ICS filter cave (Rm. No. H-0 104) side.

Note 14. Throughi-wall equipment subject to HCO2l10 room environment on one side and H-0 104 room environment on the other.

Note 15. Environment is "Mild" if equipment remains within manufacturer's rated environmental capability. If not, environment
is "Harsh".

Note 16. Contents of this document are Dangerous Waste Permit affecting.

Note 17. Flood height is 1.58 ft. in Rm. No. H-0104 and HCO210 per 24590-HLW-UOD-WI6T-0000l. SELLER's design shall
provide the option of connecting freestanding control panel enclosure to the concrete floor through a direct bolted
connection using a steel transfer frame of 22" high, i.e. approximately 0.25 ft. above the flood height level. The purpose
of the transfer frame is to allow up to 2" location tolerance of the attachment anchors/bolts to the building to prevent the
cutting of rebar in the structure and to utilize existing steel embed in the floor. Seismic qualification including the
transfer frame and anchors! bolts shall be performed as required by the relevant specification in the Purchase Order.

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: N/A



EQUIPMENT QUALIFICATION 240HLMEPVO2Re.4
DATASHEET (EQD) Pg f1

Equipment Qualification Notes and Additional Information
Note 18. For thermal aging, the high normal temperature shall be assumed to subsist for 40 years less the duration of the highabnormal temperature. For any lesser qualified life, the normal and abnormal condition durations shall be assignedproportionally. The abnormal temperature is stated to subsist for a certain number of hours per year. It shall be taken tosubsist for this number of hours for each year of the qualified life.

Note 19. The ability to provide the safety function at the low normal temperature, the low abnormal temperature or the low DBEtemperature (whichever be the lowest) shall be established by test, analysis, or operating experience. The thermal agingat these respective low temperatures will be conservatively covered by the thermal aging per Note 18 above. Therefore,no duration is assigned for the low temperatures.

Note 20. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking intoconsideration the high and the low normal and high and low abnormal, shall be established by test analysis, or operatingexperience. No duration is assigned for the normal and abnormal humidity conditions.

Note 2 1. If the performance of the safety function of the equipment is affected by ambient pressure, the ability to provide thesafety function at the extremes of the normal and abnormal pressure conditions, taking into consideration the high andthe low normal and the high and low abnormal pressures, shall be established by test, analysis, or operating experience.No duration is assigned to the normal and abnormal pressure conditions.

Note 22. (1) If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shallbe assumed to subsist for 40 years, or any lesser qualified life, and the duration of the abnormal radiation dose rateis "10."1

(2) If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rateshall be assumed to subsist for 40 years, or any lesser qualified life, and the duration of the normal radiation doserate is "0."

Note 23. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.
Note 24. Spray due to fire sprinkler actuation shall be taken to occur once over the entire qualified life duration for a period of 2hours, even if the qualified life is a period less than 40 years. If spray qualification is provided for DBE conditions(whether for water or chemical spray), then separate qualification for the fire sprinkler spray need not be provided.

Note 25. The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposedby the process fluids, self-heating, etc. The data pertaining to process fluid and service induced parameters are to betaken into account where significant, such as in therml aging analyses. These data can be obtained from the equipment* data sheets or the Equipment Specification.

Note 26. Equipment that is to be installed in inaccessible locations must be qualified to a 40-year life without the need formaintenance or replacement.

Note 27. C5 Cell Confinement Boundary is SC-I. Offgas Pressure Boundary is SC-Ill. For simplicity PJV preheater shall bequalified as SC-I same as the HOP prebeaters.

DOE Radioactive Materials Disclaimer:

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

24590-ENG-FOO065 Rev 4 (Revised 12/15/2009) 
Ref. N/A



EQUIMENTQUALFICAION24590-HLW-MED-PJV-00002 Rev.: 4

DATASHEET (EQD)W
Page 10 of 10

Revision History

Rev Description System Engr Enn Checked Reviewed E&NS Approved Date

Updated Mech Data Sheet Reference
Data. Removed safety designations.

Revised preheater sketch, added sensor
thermowells and shield plugs. rr ae a hi
Added sketch of shield plug. Qzel p Krogness Bronner Meng Hughes
Updated EQ Data Sheet using current j/jv i ck
EQD form (Rev 4). Added Notes 17 to 26. -erye
Re-issued for Purchase.

General revision of Mech Data Sheet per
updated References.

Revised preheater sketch and added
additional inlet/outlet therrnowells.

3 Added EQ Data Sheets (first issue EQD Mike Bernard James Aaron Chris John 815109
for PJV HEPA preheater) O'Neill Ip Krogness Bronner Meng Julyk
Incorporated 24590-WTP-M6N-M~8OT-
00005
Re-issued for Purchase.

Re-Issued for Purchase
Revised Sketch & Dimensions; Deleted

2 Hold Notes; Incorporated 24590-WTP- R. A. J. Rouse S. Cross - E B Isern 5/16/052 SDDR-PROC-05-00068; Revised Quality Tometozak Cutrona
Level and Notes 2 & 4; Added Notes 7 &
8

Revised the data tables and note 4 as AJ1 shown, added notes 5 & 6, and Issued R V Bullock A. Jrs sm 990for Purchase ICutrona Medina S.CosIEB sm 990

0 Issued for Purchase R V Bullock J K J C DIV M sr
_____________________________ I Rouse Rewari Yarbrough se /50

24590-ENG-FOO065 Rev 4 (Revised 12/15/2009) Ref: N/A



ISSUED BY

PLANT ITEM No.
MECHANICAL SYSTEMS DATA SHEET: SBS 24590-HLW-MKHOPC00001

z4590-HLW-MK-HOP-SCB-00002

Project: RPP-VWTP P&ID: 24590-HLW-MG-HOP-00001,20001
Project No: 24590 Process Data Sheet: -24590-HLW-MKD-HOP.00006,00013

Project Site: Hanford Vessel Drawing: 24590-HLW-MK-HOP-00001 001, 1002, 1003, 1004
Calculation: 24590-HLW-MEC-HOP-00008, 24590-HLW-MEC-HOP-00009, 24590-HLW- CD_

CD
MKC-HOP-00003, 24590-HLW-M4C-HOP-0001 1, 24590-H LW-M4C-30- =

___________00003, 24590-HLW-MVC-30-00001, 24590-H LW-NI D-HOP-0001 0 _

Desritin: HLW Submerged Bed Scrubber Plaent htSucspecial nuclear, and byproduct materiais,J
___________ as defined in the Atomic Energy Act of 1954 (AEA) are regulatedReference Data at the U. S. Department of Energy (DOE) faciliiea exclusively by

DOE acting pursuant to its AEA authority. DOE asserts thatChare Vesels(ragNumbrs) onepursuant to AEA, it has sore and exdlusive responsibility and
authority to regulate source, special nuclear, and byproduct IPulsjetMixrs gittor (Tg Nmbes) onematerials at DOE-owned nuclear facilities. information contained -

RF~sPums (ag Nmbes) oneherein on radionuclides is provided for process description
purposes only.

_____________ ~Desig nData _ _ _ _ _ _ _ _ _ _

Quality Level 0 Fabrication Specs 24590-WTP-3P-MVO-TOOOI: NDE
requirements are L-1

Seismic Category sc-i Design Code ASME Viii Div 1

ericene n vt Radioactive Liquid Coda StampYe
DesgnSpciicGrviy1.1 NB Registration yes _______

Maximum Operating Volume gal 3,329 Weights (lbs) EMotV Ciperatino Test
(not counting Internals) I ___________________ ________

Total Volume ::. d gal 4,308 Estimated 50,790 81,900 88,490
(not counting internals _________ ________

Environmental Qualification See Attachment I Actual*I
Requirements ______________ ______

Dangerous Waste Permit Affecting Yes

InieDiameter inch 120 Wind Design NIA
LegtHeight L-TL inch 69 Snow Design N/A

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3P-MVOO-T0002
Qoperatino Design Design 24590-WTP-3P-S90-TOOOI

Intemnal Pressure psig ATM 15 Note 15 Seismic Base Moment *ttib

* External Pressure psig 1.5 6.0 - Postweld Heat Treat Per Code
_____________ _ ___ __ (Note 2) 1____________

Temperature -F 104- 237 237 Corrosion Aflowance Inch 0.08 (see Note 7)
140

(Note 3) ________ __________

Min. Design Metal Temp. *F 41~ Hydrostatic Test Pressure *prig

S~~~~~~~Materials of Construction _____________

Comoonent Material Minimum Thickness I Size Containment
Top Head SB575 N06022 See Drawing Auxiliary
shelI SB575 N06022 See Drawing Primary
Bottom Head SB575 N06022 See Drawing Primary
Support SA240 304 (Note 5) See Drawing N/A
Internal Coils/Extemnal Jacket SB622 N060221 SA312 2304 See Drawing N/A

(Note 5)
Internals SB575 N06022 /8SB622 N06022 See Drawing N/A

(Note 6) __________

Pipe 88622 N06022 See Drawing Note 8
Forgings/ Bar stock 83564 N06022 See Drawing N/A
Gaskets EPDM (Note 17) N/A N/A
Bolting SA193 Grade B16 N/A NIA

_______________Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function None Insulation Material None
Insulation Thickness (inch) None Internal Finish Weids descaled as laid

Sheet I of 7 DATA SHEET #: 24590-HLW-MKD-HOP-00016, Rev 13



PLANT ITEM No.

MECHANICAL -SYSTEMS DATA SHEET: SBS 24590-HLW.MK:HOP4SCO-00001

External Finish Welds descaled as laid

To be detennined by the vendor.Reak
Note I :Deleted.
Note 2 :Design of shell & head under jacket Is to be based on 65 psig Internal jacket pressure plus 6.0 pslg Internal
vacuum on main vessel.
Note 3, The vessel headspace minimum operating temperature is 104 OF, however, operating fluctuations can allow It to 1
reach 212 OF maximum.
Note 4: Deleted. 13
Note 5 : SA240 304 & 8A31 2 304 stainless steel material shall have carbon content of 0.030% maximum. Non welded
Items are excluded from this requirement.
Note 6: Internal fasteners shall be of alley N06022 material.
Note 7: Corrosion allowances:
o Shell and bottom head jacket: A corrosion allowance of 0.01" shall be applied to external surfaces of vessel shell &
bottom head exposed to cooling water. A corrosion allowance of 0.04" shall be applied to the stainless steel wetted
parts of the shell and bottom head jacket.
o Cooling Coils: The cooling coils shall be provided with a 0.08" external corrosion allowance and 0.01" Internal
corrosion allowance.
Note 8 : Nozzle necks below the high operating liquid level are primary, the others are auxiliary. 1
Note 9: Deleted. 

1

Note 10: The Internal coils maximum operating pressure Is 98 psllg and maximum operating temperature Is 113 OF.

Note 11 : Deleted. 3
Note 12: Deleted.
Note 13: Deleted. 13

Note 14: D eleted. 1
Note 15: The Internal design pressure for the Internal coils Is 150 psig and the Internal design pressure for the cooling
jacket Is 65 psig.
Note 16: Deleted.
Note 17: EPDM Is qualified for the radiation (- 1.0E6 Reds) and temperature environment (~ 2500F) in the melter cave.
Note 18: Data from 24590-HLW-MVC-30.O0001.
Note 19: Deleted.
Note 20: Contents of this document are Dangerous Waste Permit affecting.
Note 21: Please note that source, special nuclear and byproduct materials, as defined In the Atomic Energy Act of 1954
(AEA), are regulated at the U.S. Department of Energy (DOE) facilities exclusively by DOE acting pursuant to Its AEA
authority. DOE asserts, that pursuant to the AEA It has sole and exclusive responsibility and authority to regulate source,
special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained herein on radionuclides
Is provided for process description purposes only.
Note 22: Deleted.
Note 23: Attachment 2 added for BNI use only.

Note 24: Tho following nozzle loads are to be used for Nil-, N1I2, and NIS per CCN 15-1558:-

Axis directions follow Global Axis Orientation: X = North, Y = Up, Z = East

Nil Design Loads _____________________

Flange Forces (Lbs) Flange Moments (Ft-Lbs)

Load Case Fx Fy Fz Mx My MZ

Weight 348 1314 401 2748 0 12387

Thermal (450 "F) 14 208 128 1078 _362 740

Thermal (1000 OF) 198 424 329 .2485 326 1981

Sheet 2 of 7 DATA SHEET #: 24590.HLW-MKD-HOP.0001 6, Rev 13



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: SBS 24590-HLWMKHOP4SCB0000I
-wo o 24590-HLW-MK.HOP-SCB-00002

ISeismic 329 414 _342 1469 1333 11346 1

N12 Design Loads__ _______

_____________________Flange Forces (Lbs) IFlange Moments (Ft-Lbs)

Load Case Fx Fy Fz Mx My Mz
Weight 0 683 11 38 0j)__ 0
Thermal (165 OF) 314 616 259 945 549__ 1801
Seismic 293 468 340 1763 1148 1630

N13 Design Loads___________ _______

_____________________Flange Forces (Lbs) Flange Moments (Ft-Lbs)

Load Case Fx Fy IFz Mx My Mz
Weight 343 1291 j386 3128 58 2600
hernial (1000 *F) 143 420 1307 2538 572 1897

iSeismic P356 1418 1362 11751 1847 15

The following nozzle loads due to HLWIVumpers are applIed at the Jumper connection and are to be used per 2459&OWTP-
3PN-MVOO-00027.. Jumper Load Type Forces Moments
Pipe Size Fx (lb) Fy (lb) Fz (ib) Mx (ft -1b) My (ft-ib) Mz (ft-Ib)

Weight 30 150 30 100 20 100
2 In Seismic 100 140 100 225 200 225

_____Thermal 200 80 200 1 250 200 250
Weight 170 490 170 300 280 300

3 In Seismic 430 290 430 600 400 600
_____Thermal 610 360 610 1010 500 1010

Weight 500 800 500 950 500 950
4 In Seismic 550 500 550 650 650 650

_____Thermal 1300 600 1300 1050 1000 1050
Weight 600 2000 600 2000 700 2000

6 in Seismic 1500 1500 1500 1500 1500 1500
_____Thermal 2000 2000 2000 2000 2000 20

Weight 1800 3600 1800 3100 1800 3100
8 In Seismic 3100 3100 3100 3600 3100 1 3600

Thermal 3100 3100 3100 3100 3100 3100]

Shoot 3 of 7 DATA SHEETM# 24590-HLW-MKD-HOP-0001 6, Rev 13



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: SBS 24590 HLWMKHOP4SCB0000ij

Table of Nozzle Connections

Design Design
Connecting Pressure Temperature

Nozzle Jumper Size (psig) M
N01 135 113
N02 -6/15 237

N04 -14.7 113

N03 
-14.7 113

NOE -6/15 237
N06 135 113
N07 NA NA
N08 110 165
N09 NA NA
N10 -6/15 237
Nil -6/15 237

* N12 Nozzle sizes are -6/15 237
N13 the same as those -6/15 237
N14 listed in the -6/15 237
N15 Nozzle Table of 150 113

* N16 BNI Dwg 24590- 150 113
N17 HLW-MK-HQP- 150 113
N18 00001001 Rev. 1. 150 113
N19 150 113
N20 150 .113
N21 -14.7 165
N22 -14.7 165
N23 110 165
N24 110 165
N25 -14.7 165
N26 -14.7 165
N27 -14.7 165
N28 65 113
N29 ________65 113

________________Equipment CyclicDataSheet
[Component Plant Item 24590-HLW-MK-HOP-SC-00001l-00002

(Number: I_ _ _ _ _ _ _ _ _ _ _ _ _

Cmponent Description Vessel
The Infort atfon below envelopes operational duty for fatigue assessment It is not to be used as operational data.EMaterials of Construction SB575 N 06022 (Hastelloy C -22) 1

Design Life 40 years

Sheet 4 of 7 DATA SHEET #:24590.HLW-MKD-HOP-0001 6, Rev 13



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: SBS 24590-HLWMKHOP4SCB-000I1
24590-HLW-MK-HOP-SCB-00002

Component Function and The 3011 Is a vessel designed for aqueous scrubbing of entrained radioactive particulate fro)
Life Cycle Description the melter offgas. It also serves to cool and condense the melter vapor emissions. 1

The Inlet temperature ranges from 371OF to 7640F. Operating temperature of the 3BS ranges
from 104 - 140OF with nominal setpolnt of 1220F. Cooling coils and a cooling jacket remove the 1
heat from the Inlet offlias stream.

Deleted. A
Non-routine maintenance Is expected to occur annually. During this period the SBS will be
allowed to cooi and remain at ambient temperature, from 59 to 113 OF.

_________________Deleted.

Load Type (see Note Min Max Number of Cycles Comment

Design Pressure psig -6.0 15 10 Nominal assumption

Operating Pressure psig -1.78 0 40 Assume an annual shutdown (40 cycles/life time). 13

Operating 'F 104 140 40 Normal operating range
Temperature I _____ I____I_

Contents Specific Gravity f 1.1 40 Nominal operating Is 1.1f, assume annual flush
out and replace with clean water. I'Mm" value per

_______ ______ _________ "esign Data'f table, page f of this data sheet.

Cotets Leve ich 0 57 120 Nominal operating Is 57 Inch, assume annual

W~~~~ 1..______________ 3W flush out and replace with clean water.
Localized Features Temperatures below are In OF.

Headspace temperature with Deleted Assume normal modelIs feeding with 40 cycles to upset
inlet offgas flow through Nil1 (122 to 212) and back to Idle (212 to 140).
only. Assume normal mode Is feeding with 2100 cycles to Idle (122 to 140)

and back to feedIng (140 to 122).
Assume mede is Idle with 40 cycles to upset (140 to 212),
and return to idle (212 to 140).3
Assume mode Is Idle with 40 cycles to off (140 to 59) and back to 1
idle (59 to 1 40).

Headspace temperature with Deleted Assume normal modelsa stand-by, with 40 cycles to upset (104 to 212)
inlet offgas flow through NI 3 and back to stand-by (212 to 104). (Unplanned activationsj.
only. Assumne mode Is stand-by with 21 00 cycles to upset (104 to 212), and

return to stand-by (212 to 104). £ Weekly surveillance tests)
Assume mode Is idle with 40 cycles to off (140 to 59) and back to Idle
(5-9 to 140).

Cooling supply/returns (1) Maximrum cooling Assume annual cooling outage with Inlet cooling jacket & cooling coil
jacket. 837 In, 59 out; temperatures of 63 and outlet temperatures Of 695& 81, respectively,
minimum cooling and BBS vessel temperature of 140 with ambient temperature of59 13
jacket: 63 In, 69 out (40 cycles). Assume annual cooling supply failure/Isolation drn
(2) Maximum cooling operation, lnwoutl2 (40 cycles).
cofts: 83 In, 101 out;
minimum cooling

_________________coils: 63 In, O1 out ____________________________

Shoet 5 of 7 DATA SHEET #: 24590-HLW-M KD-HOP-0001 6, Rev 13



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: SBS 250HWM-O-C-00

Notes
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty
unless otherwise noted

The following of-ateprtesreo be used for determining Nil1 & N13 vessel flange temoeratures:
Tmeaure (0F) rt esrtonTepeatre(F)Decrpto

1,320 Bounding upper inlet bulk temperature of off-gas at
________________maximum flow for NilI

924 Pipe wall temperature @ bulk temperature of 1,320 OF for
____ ___ ____ ___ ___ Nil

497 Bounding lower bulk temperature while feeding for nominal
________________feed case for Nil1 &Ni 3

The maximum coincident local operating temperature at each jumper flange adjacent to N1I and N1 3 occurs at the lower bulk temperature (4970F)
while feeding. The maximum non-coincident local operating temperature at each jumper flange at idle (1 ,3200F) for Nil1 and and the lower bulk
temperature (4970 F) while feeding for N13.

Safety Screening/Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS Signature below Ys X No

__________________________Approval______ ________

Rev Description System Engr Vessel Engr Checked E&NS Approved Date

0 Issued For Purchase M.S. D.H. C.S. N/A M.H. 01/25/03
W.D. WE

I Issued Fer Purchase (Added Note M.S. M.A. W.D., N/A M.H., 4/18/03
__13) C.S. W.E.

2 Issued for Purchase R. Peters M. Arampalam M. Studd N/A J. Pullen 4/1/04 W
3 Issued for Purchase R. Peters M. Arampalamn J. Rouse N/A E. Isemn 9/2/04
4 Issued for Purchase R. Peters M. Arampalamn J. Rouse N/A E. Isem 11/30/04
5 Issued for Purchase R. Peters M. Arampalam J. Rouse N/A E. Isemn 6/30/05
6 Issued for Purchase J. Rouse R. Peters A. Benamnou N/A J. Julylk 12/8/05

7 Issued for Purchase (revised to J. Rouse R. Peters N. Johnson C. Meng J. Julyk 3/6/07
SC-I from SC-Ill11; revised nominal
feed & upset temperatures;
cooling water temps revised; EQ

___data updated)_____ ______________

8 Updated EQ Data & added nozzle J. Rouse R. Peters P. Pinto/ C. Meng J. Julyk 4/17/07
loads for Nil1, N1 2, & N1 3 R. Hills

9 Added jumper nozzle loads, Notes M. O'Neil R. Peters W. Wilcox M. Hinton J. Julyk 6/24/08
20 & 21, & EQD

10 See Note 22. A. Coulamn R. Peters M. Seed C. Meng J. Julyk 10/21/08

11 Added Calc for HLW Vessel Cyclic M. Kufahl R. Peters M. Seed C. Meng J. Julyk 2/17/09
Inputs & Deleted HPAV Loads

12 Specified jumper load location; M. O'Neill R. Peters M. Seed C. Meng J. Julyk 10/22/09
revised cooling water info;
revised operating & total volumes,
added corrosion allowance for
vessel portion exposed to cooling
water. Added nozzle temperatures ___________________ ____ ________

Sheet 6 of 7 DATA SHEET #: 24590-HLW-MKD-HOP-0001 6, Rev 13



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: SBS 24590-HLW.MK-HOP4CB-0OOO1
24590-HLW-MK-HOP-SCO-00002

13 Revised vessel headspace M. O'Neill ,~Ray Peters Rich Peters C. Meng J. Julyk

temperatures, added local jumper ( ~
flange temperatures, and clarified 'o

fatigue cycles. p ls
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EQUIPMENT QUALIFICATION 24590-HLW-MKD-HOP-00016 Rev.: 13

DATAS EET EQD)Attachment 1, Page 2 of 4

Equipment Identification

Component Tag Number 24590-HLW-MK-HOP-SCB-00001/00002 0 Sc 0 5 E APC

Manufacturer / Supplier GE - Hitachi Safety [I SDC [ISDS lRRC

24590-QL-MRA-MKAS-00004 Classification The SBS is SS for gas confinement and
Requisition Number SC for liquid confinement following a

seismic event.

Model N/A Z SC-I Dl SC-H1

The Submerged Bed Scrubbers are located in the melter ED SC-Ill El SC-LV
caves in rooms H-0 106 and H-0 117 at column lines K-9 Seismic The SBS is SC-Ill for gas confinement

Description (Include and K- 14, respectively (El. 0' - 0"). ~ eo n CIfrlqi ofnmn
descriptive text [e.g., Ctgr n C1frlqi ofnmn
location, elevation]) following a seismic event. The entire

SBS vessel, including internals, shall be
designed as SC-l.

1. Safety Class Function - The SBS maintains its liquid level following a seismic DBE (24590-WVTP-PSAR-ESH-0l -
002-04 Rev. 4m, Table 4A-1, page 4A-5).

Safety Function(s) 2. Safety Significant Function - The SBS ensures confinement of radioactive materials during normal operations and

accident conditions (24590-WTP-PSAR-ESH-0l -002-04 Rev. 4m, Table 4A-2, page 4A-14).

Seismic Safety Function Z Yes E] No RoomNumber(s): H-0106 & H-01 17

* Maintenance Accessible Z Yes El No Method of Maintenance Access: E Remote El Hands On El None

Seismic Operability Requirements: [0 During Seismic Event 0 After Seismic Event

ITS Equipment Type: Z Passive Mechanical El Active Mechanical E] Electrical

Equipment Environmental Qualification (EEQ)

Environment Z Mild E] Harsh Hi Rad Service [3 Yes 0 No Design Life (yrs) 040 ElOther __
Contamination Class: C5

Radiation Class: R5

Time
Parameter Duration _WTP Document Number Submittal Number

Parameter Type/Units Value (number) Time Units (BUYER) (SELLER)

Normal

Normal High Temperature (IF) 113 Continu- 'rs 24590-HLW-UOD-Wl6T- T13Dous 00001 Rev.0

Normal Low Temperature (IF) 59 Continu- y 24590-HLW-UOD-Wl6T- Bous 00001 Rev.0____________

Normal High Relative Humidity (%RH) 100 Continu- y 24590-HLW-UOD-Wl6T- Bous _____00001 Rev.0TD

Normal Low Relative Humidity (%RH) 5 Continu- y 24590-HLW-UOD-Wl 6T- B
_______________________ ______ ous 00001 Rev.0TD

Normal High Pressure (in.-w.g.) 0 Continu- y 24590-HLW-UOD-W16T- TBDous 's 00001 Rev.0

Normal Low Pressure (in.-w.g.) -1.4 Continu- y 24590-HLW-UOD-Wl6T- TI3Dous 00001 Rev.0

Normal Radiation Dose Rate (mR/br) 5.02E+04 40 yrs Note 1 NoteS5

VbainMgiue()N/A N/A N/A 24590-HLW-UOD-WI 6T- N/A
ibration Magnitude (g) 00001 Rev. 0_____________

VbainFrequency (Hz) N/A N/A N/A 24590-HLW-UOD-Wl 6T- N/A
Vibration ~~~~00001 Rev. 0_____________

24590-ENG-F00065 Rev 1 (2/20/2008) Ref: N/A



24590-HLW-MKD-HOP-0001 6

EQUIPMENT QUALIFICATION Rev.: 13

DATAS EET EQD)Attachment 1, Page 3of4

Equipment Environmental Qualification (EEQ)_(continued)

I Time
Parameter Duration WTP Document Number Submittal Number

Parameter Type/Units [Value (number) Time units (BUYER) (ELR

Additional Normal Information: [Note 1: CCN 177691

Abnormal

Abnormal High Temperature (IF) 170 N/A N/A 24590-HLW-UOD-W16T- TBD
_______________________________00001 Rev.0 ___________

Abnormal Low Temperature (IF) 40 N/A N/A 24590-HLW-UOD-Wl 6T- TBD00001 Rev.0

Abnormal High Relative Humidity (%RH) 100 N/A N/A 24590-HLW-UOD-Wl6T- TBD
_________ ~~~00001 Rev.0 ____________

Abnormal Low Relative Humidity (%RH-) 2 N/A N/A (4501HLW-UO-W1 6T

Abnormal High Pressure (mn.-w.g.) 4 N/A N/A 249-L-O-l6- TBD
00001 Rev.0___________

Abnormal Low Pressure (in.-w.g.) -6.7 N/A N/A 24590-HLW-UOD-Wl6T- TBD
00001 Rev.0 ___________

Abnormal Radiation Dose Rate (mR/hr) 1 .52E+05 40 yrs Note 2 Note 5

Not NA NA 24590-HLW-UOD-WI 6T- N/
Wet Sprinkler System Present re/Are N/A__ __________________ ___________

required ____ _______ 00001 Rev.0____________

Additional Abnormal Information Note 2: CCN 177691

Design Basis Events (DBE) - .9-HWUD-lT

DBE High Temperature (IF) 165 N/A N/A 04000HWUDW 6T-. TED

DEst Low Temperature (IF) 40 N/A N/A 249-L-O-L6- TBD
00001 Rev.0

DEE High Relative Humidity (%RH) 100 N/A N/A 290HWUD 1T- TBD
00001 Rev.0

DBE Low Relative Humidity (%RH) 2 N/A N/A 250HWUDWT- TED
00001 Rev.0

DBE High Pressure (in.-w.g.) 4 N/A N/A 249-L-O-I6- TED
00001 Rev.0

DBE Low Pressure (in.-w.g.) -6.7 N/A N/A 24590-HLW-UOD-W16T- TB3D
1 00001 Rev.0

DEE Radiation Dose Rate (mRlhr) 1 .52E+05 0 yrs Note 3 Note 5

Flood Height (RI) 3.80 1,000 hrs 24590-HLW-UOD-Wl 6T- N/A
1 00001 Rev.0

Submergence (ft) Note 4 f N/A N/A N/A N/A

Chemical/Spray Exposure No [ N/A N/A N/A N/A

Note 3: CGN 177691

Additional DBE Information Note 4: The SBS is not submerged during flood conditions.

24590-ENG-F00065 Rev 1 (2/20/2008) Ref. N/A



EQUIPMENT QUALIFICATION 24590-HLW-MKD-HOP-00016 Rev.: 13

: plw DA ASH ET ( QD)Attachment 1, Page 4 of 4

DBE Chemical Exposure Details

1. There is no spray source present normally.

2. A nitric acid line is used for maintenance only and is normally inactive.

DBE Chemical Types/Concentrations 3. The SBS's are unaffected by glass formers since they are -.6 ft. from the feed vessel and separated

from the feed vessels by a concrete wall.

Interfaces (Electrical)

Power Supply Voltage (VAC, VDC) N/A

Power Supply Frequency (Hz) N/A

Power Connection Method N/A

110 Signals to/from Equipment N/A

1/0 Connection Method N/A

Interfaces (Mechanical)

Mounting Configuration (orientation) Vertical vessel

Mounting Method (bolts, welds, etc.) Anchor bolts

Auxiliary Devices N/A

_______________Equipment Seismic Qualification (ESQ)____

Parameter Title Reference/Document Version /Remarks
Number Revision

WTP? Seismic Design Engineering Specification for Seismic 24590-WTP-3PS-SS90- Rev. 1 N/A
Spciictin BUER Qualification of Seismic Category M/I T0001
Specfiction(BUER)Equipment and Tanks

HLW Vitrification Building Seismic Calculation 24590-HLS- Rev. OQA N/A
Specified Seismic Load Analysis - WSGM In-Structure Response SOC-Sl15T-00057; ISRS

(BUYER) Spectra (ISRS) Figures 554, 555, & 557;

Design Seismic Load TBD TBD TBD N/A
(SELLER_________ ___

Qualification Method TBD TBD TBD Dynamic Analysis
(SELLER)

Qualification Report TBD TBD TBD N/A
Number (SELLER)____________________ _______

Submittal Number TBD TBD TBD N/A
(BUYER)III

24590-ENG-F00065 Rev 1 (2/20/2008) Ref. N/A
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MAR ~MECHANICAL DATA SHEET PATIE o
Ate ~HLW Cataltc Oxidizer / Reducer PLANT FITE-M No-KD-0

River 24590-HLW-MX-HOP-SKID-00006
Waste Treatrmnt Pln MUEp BY: 24590-HLW-MX-HOP-8KID-0007

RPPII 1111 iiIIHiXI 24590-HLW-MX-HOP-SKID-0008
R1 1377941 Data Sheet No. Rev.

24590-ILW-MKD-HOP-00019 1 10

Project:No.: 24590 System Description Thermal Catalytic Oidizer/Selective Catalytic Reduction

System No. HOP Specification:. 24590-HlLW-3P5-MBTV-T0002
- Reference rtocs. Process Calc..- 24590-BLW-MKC-HOP-00010

Building: HULW Process Calc.: 24590-BLW-M4C-HOP-00011
______ _____ Process Cale.: 24590-I4LW-M6C-HOP-00013

Quality Level CM 24590-HLW-MS-VI7T-20004, -00004
Safety Classification SS Associated Dwgs. 24590-HLW-M6-HOP-20008, .00008

Seismic Criteria - Ca-tegry n 2459-W P1-P3T0112, 40117

ITEMS MARKED WITH *ARE TO BE PROVIDED BY VENDOR

-Process Data (Buyer)

Ofigas Inlet Conditions: Ofigas Inlet Composition:_________
Nominal -Maximum _________ Nominal Maximum

Vol. Flow (aefmn) 24 302N/A
(scfm) 16 1702000 N2  (0/ Volume) 69.5% 63.7 %

_________ (Proc~~ess Note) 5____________________

355Temperature (')330 330 ocs~t5t 02 (/-Voluine) 18.7% 17.1%

Pressure (in. WG) -39 -45 -82/+84 H20 (%Vol ume) 10.6% 18.0%
Density (Ib/ft 3) 0.0432 0.395 0.038 CO2  (% Volume) 0.36% 0.38%
Allow. Diff. Pres. (in. WG) 15 Ar (0/ Volume) 0.83% 0.76%

Offgs Otle Conitins:Minor C)fp Maximum Ic/hour Bounding, kWhorOffgs Otle Conitins:Components
Nominal Maximum [ Design (Process Note 51 _______

Temperature (CF) * No45)3ot N~H 4.3713-03 3.19E-02

Maximum Ammonia Slip, ppm _ ___ 50 50 NO 5.79E-al I .88E+00
Design Temperature (Process Note 1) *00FNzO 1.25E-02 1.5013-01

NO2  9.66E-02 2.25E+00
Process Data Notes: CO 1 .7013-02 4.07E+00

1 . Seller's design outlet temperature based on the Thbermal Catalytic s,6.701303 -2.05E-02
Oxidizer/Selective Catalytic Reducer vessel and internal component H2  3-5313-03 8.7913-02
temperatures using thermodynamic activities in the equipment Hg 1 .2513-04 2.5711-04
Design temperature per Seller = *1000 'F HOI 6.59E-06 1 .77E..05

2. Deleted H-F 3.9913-06 - .63E-05
3. Deleted 12 1. 11 E-06 1.11E-06

4. Maximum step changes in NO and N02 concentrations over a ten- rtiOc/latC 2.3E-l 1 2.1113-10
minute period may be as high as 500 ppmv. Minimum NOx OI S C2.603.0E3
concentration is 0 ppmv.

5. Hester sizing for initial heat-up to system operating temrperature
shall not credit contribution from midnor offgss components and
specified design flow and temperature (inlet conditions).

6. Maximum S02 listed does not include trantsient spikes.
7. Based on heat exchanger efficiency of 70%/. See vendor submittal

24590-CM-POA-MBTO-00002-03-00001 for verification of design
temperature.

Ammonia Supply: Anmnia Dilution Air Supply- _______

INominal Maximum I Desig Nominal'
Temerature (*) 55 117_ I SO0 Pressure (psig 1
Internal Pressure (psig) j 16 45 300 Filtration (mricrons)3.Solids Content (Wt. %) 0% 0% 0/0 Inlet Nozzle Size (in)0

Ptease note that source, special nuclear, and byproduct mnatenials.
as detined in the Atomic Energy Act Of 1954 (AEA) are regulated
at the U. S. Department of Energy (DOE) facilities exclusively by

PaeI of 15 DOE acting pursuant to its AEA authority. DOE asserts that
Pagepursuant to AEA, it has sole and exclusive responsibility and

authority to regulate source. specal nuclear, and byproduct
mated als at DOE-owned nuclear faclities. information contained
herein on radionuclides is provided for process description
purposes only.



I MECHANICAL DATA SHEET
HLW atalticOxidzer Red... PLANT ITEM No.

HL Ctlyi O idzr!R du e 24590-HLW-MX-HOP-SKID-00005

Rive r mteeo Planet 24590-HLW-MX-HOP-SKID-0OOO6
WasteTreauent lant24590-HLWAMX-HOP-SKID-0007

24590-4LW-MX-HOP-SKID-00008

Data Sheet No. Rev.

24590HLW-MKD-HOP-00019 -10

Anmmia Note: Ammonia Dilution Air Note:

Buyer will supply anhydrous ammonia at Seller's specified flowrate to Buyer will supply ammonia dilution air at Seller's specified flowrate to
meet design conditions. Seller is responsible for flow control of meet design conditions. Seller is responsible for flow and pressure
anhydrous ammonia to meet performance requirements. Ammonia control of dilution air to meet perforimance requirements.
vaporizer assure nominal conditions.

Ammionia Note:
Buyer will supply anhydrous ammonia at Seller's specified flow rate to meet design conditions. Seller is respon sible for flow control of anhydrous ammooma to mee
performance requirements. Ammonia vaporizer assures nominal conditions.

Ammonia Dilution Air Note:
Buyer will supply ammonia dilution air at Seller's specified flow rate to meet design conditions. Seller is responsible for flow and pressure control of dilution air to
meet performance requirements.

The following.Process Performnance Requirements are the W TP permits performance requiremenits that shall be used by the Buyer to verify Seller's System
Perfmance requirements are met:

I1. The maximum achievable control technology (MAC'I) destruction removal efficiency (ORE) for volatile organic compounds (VOCs) and semi-volatile
comnpounds (SVOCs) shall be greater than or equal to 95%. The principal organic dangerous constituents (PODCs) to be used in 1ILW performance testing
are naphthalene (CAS 91-20-3) and 2-propene-1 -o1 (CAS 107-13-6). A DRE greter itha 95% is preferred.

2. The NOx (defined as NO and NO2) Selective Catalytic Reduction (SCR) unit shall perform with a reduction efficiency of 95%.

3. Dioxin and furan emnissions at the outlet of the Thermal Catalytic Oxidizer/Reducers shall meet the MACT criteria of 0.2 nghni TEQ (Toxic Equivalent).

4. Maximum inlet loading 0.7 grams per minute naphthalene and 2.0 grams per minute allyl alcohol, and a minimum oxidation catalyst outlet temperature of
700"F shall be used as the basis for DRE determination. (General Note 9)

5. Carbon monoxide (CO) emission shall meet the MACT criteria of 100 parts per million (ppmn) by volume, over an hourly rolling average, dry basis.

6. Hydrocarbon emission shall meet the MACT criteria of 10 parts per million (ppm) by volume, over an hourly rOll ing average dry basis and reported as

propane.

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

Safety Screening required?: Yes X No- (If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below)

Page 2 of 15



MECHANICAL DATA SHEET

HLW Catalytic Oxidizer/I Reducer PLANT ITEM No.
24590-HLW.MX-HOP-SKID-00005

Waste Treatment Plant 250H WM -0 4 1-00

_______________________ ________ Approvals ____ ___

Re instate 1750 (scfhi) m-ax flow Tate. i

Incorporate TCN 24590-CM-MP.A-MBT0-

8 General Revision - Major revision. NoStv
reiintriangle required. Vail for 9-Apr-

M.___ O'Neill_ _______0. _oosb C. Meng N/A R. Davis J. Roth 09

Changed temperature for HLW-SCR-
00001 'Added 25 'Fdesign margin per

7 24590-WI1'-GPO-M-017. Added .Phil
Ammonia Piping Material Type. Added Sye o 7Mr

- MET as reviewer. Sye o 7Mr

M.ONel 3. Wood U. Sen C. Meng J. White R. Davis J. Julyk 08
Conssolidated data sheets, this revision
supersedes 24590-HLW-MKD-HOP-00020
Rev 5. Added safety classification. Revised
process data note 2. Revised process,

6 performance requirement note 1. Added
subcomponent IDs to Component table.
Revised note 4. Includes new EEQ data.
Includes B-PAV screening and Dangerous Jh 4Fb

watepemitig taemii.Mike 0 Ncill Josh Wood Utpal Sen Chris Meng Dick Hills _ ___ Julyk 08
Minor Change: Attachment 1, included on
the EDR copy, was missing from the

5 issued Rev 4 data sheet, this revision
includes the missing attachment- Rev 4
triangles are kept for clarity to show Anthony John 26-Jun-
changes from Rev 3. Tom Galioto Cutrona Craig Knauss ChrisMen N/A ____ Julyk , 07
Updated quality level designator. Revised
offgas inlet conditions and composition.
Added Note 8 and Attachment 1. Added

4 EQ data. Revised anmnonia and dilution sir
supply conditions. Added Safety signature Tom Galioto
to Approval block. Updated Vendor data
per 24590-CD-POA-MBTO-00002-07- Anthony John 21 -May-

___ 00001. Cutrana Craig Knauss Chris Meng I N/A I___ Julyk 07
Revised housing material and system

3 performance. Added NOx step change
requirement and ammonia skid layout Mr 1Jl
requiremenits. Jim Rouse David Pease Chris Morley N/A /A _ __ Hoffmnann 05
Revised catalyst model number per SDDR

2 24590-WTP-SDDR-PROC-04-00879, and
added dilution air, outlet piping, and J. Rewari / M.- 8-Nov
ammeonia skid requirements. J. Rouse D. Pease C. Morley N/A N/ ___ Hoffmann 04

I Revised Seller Information J. Medina / M. 4-May-
J. Rouse D. Pease C. Morley N/A N/A Hoffmanni 04* - Issued for Purchase. This data sheett

0 supercedes 24590-HLW-MKD-HOP-000l 5 J. Medina / D. Yarbrough j8-Apr-
Rev Reason for revision Syetemt Equipment Checked E&NS EQ MET Approved Date

__________________________ Process Eng. EngL... _ ___ --

Page 3 of 15



HLW Catajyic Oxidizer IReducer PATIE o
MECANIALDAT SHET 24590-HLW--HOP4SKIDO0O0

Rive Proectin Prject24590-HLW-MX-HOP-SKID-OOOO6
Waste Treatment Plant249 HL MX OPSI-00

24590-HLW-MX-HOP-SKID-00008

Data Sheet No. Rev.

24590-HLW-MKD-HOP-00019 10

Mechanical Data (Buyer)
Construction Data:
Process Equipment Dimiensions (L xW xH): AmmoniR Dilution Equipment (L xW xH1):

Sections (Applicable Only to the 17'40" x 5'-0" fAmoiDluonSddmesns 14.-6" x 5'-6" f
Catalytic Oxidizer/Reducer Skids) X 10'-9' xnoi iuinSkddmnin 7'-6"

39'-6" x 5 0
overall ft-6 Operating Weight ~-15,000 lbf
Operating Weight *70,830 lbf Shipping Dimensions (L x W x 1H) 15' x 6' x 7.5' ft

Shipping Dimensions (L xW xH) *18' 0" x6' ftShipping Weight *-5,0 Thf
10" x 12' _ _ _ _

Shipping Weight- *70,830 lbf _______

Thermal Analysis Data: Concrete Slab Base Thickness 3 ft
Room Temperature 83 'F Thermal Conductivity of Concrete Slab 1.8 W / n/ K
Earth Temperature Under Base 70 'F _____

Maximum Heat Loss 15 Kw

Therm]l Cycling Frequency:
For design purposes, use a thermal cycle frequency of once every two (2) months
for the life of the plant (40 years).

Nozzle Loading (Buyer, See Note 1)

LaCae Fa Fb Fc Ma Mb Mc N

Weight 400 -500 400 1000 3000 -1000 F
Thermal () 200 1000 200 2000 2000 2000
Thermal () -4400 -1000 -1000 -7000 -15000 -25000
Seismic () 3500 3500 3500 11000 18000 ,18000 F.
Seismic () -3500 -3500 -3500 -11000 -18000 -18000 ;
Normal () 600 500 600 3000 5000 1000 F

Normal () -4000 -1500 -600 -6000 -12000 -26000 b: fd
Occasional ()4100 4000 4100 14000 23000 19000

Occasional () -7500 -5000 -4100 1-17000 -30000 -44000

See supplier submittal 24590-CM-POA-MBTO-00002-05-00009 for noz7le movement values.

Page 4 of 15



MECHANICAL DATA SHEET

14W7 ~HLW Catalytic Oxidizer IReducer PATIE o
24590-HLW-MX-HOP-SKID-00005

Rive Proectin Prject24590-H LW-MX-HOP-SKI D-00006
Waste Treatment Plant 24590-H LW-MX-HOP-SICID-00007

24590-H LW-MX-HOP-SKI D-00008
Data Sheet No. Rev.

______________________________________24590-HLW-MKD4IOP-00019 10

Outlet:

Load Case Fa Fl, Fc Ma Mb Mc
(l) (b) (b (fi-Ib) (fi-Ib) (fI-Ib)

Weight -1700 400 400 -200 -500 500
Thennal(+ 2000 1000 2000 100 13000 1000
Thennal () -1300 -2000- -2000 -20000 -2000 -16000 F

Seismic () 4200 6600 6600 9500 75000 75000
Seismic () -4200 -6600 -6600 -9500 -75000 -75000

Normal () 300 1400 2400 800 12500 1500
Normal () -3000 -1600 -1600 -20200 -2500 -15500

Occasional () 4500 8000 9000 10300 87500 76500

Occasional () -7200 -8200 -8200 -29700 -77500 -90500 ________________

See supplier submittal 24590-CM-POA-MBTO-00002-05-00009 for nozzle movement values.

Notes: 1. Normal =Weight +Thermal
2. Occasional = Weight + Thernna + Seismic

Page 5 of 15



MECHANICAL DATA SHEET PTIE o

HLW Catalytic Oxidizer I Reducer 24590-HLW-MX-HOP-SKID-00005
24590-HLW-UX-HOP4.KID-00006

Waste Treatment Plant 24890-H LW-MX-HOP-SKID-00007
24590HLW-MX-HOP-SKID-00008

Data Sheet NO. Rev.

24590-H LW-MKD-NOP-00019 10

System Performance (Seller, General Note 2)
Voaie Organic DRE *95 % Semi-Volatile Organic DRE *95 %

NOx Reduction *95 % Ammonia consumption, max *15 lb/hr

NOx emissions, mlax *119 ppnwvw Ammonia entering injection chamber: Pressure *30 in-WG

Ammonia slip, max *10 ppmfvw Flow *14.0 lb/hr

Ammonia/NOx molar injection ratio Tcp *100 *

Pressure drop through Oxidizer unit *10 in-WO iuinAnGPesr *80 inW

Minimum service life catalyst Flow *200 scfmn
VOC Catalyst *3 yrs (EST.)
NOx Catalyst *3 yrs (EST.)

Reconmmended Catalyst replacement schedule: Replacement schedule could be 1-2 year intervals.

____________________________ Components (Seller,_General Note 2) ________________

Catalyst: Organic: HOP-SCO-04l01 & 00004 NOx: HOP-SCR-00001 & 00002

Manufacturer BASF (VOCat 300S) "Soure Controlled" *BASF NO, CAT VNX-300

Number of reactors I
Number of catalyst modules *27 *27

Residence time (at standard conditions), see 0.75 (General Note 9)*
Arrangement *3 High x 3Wide *3 fflghx 3Wide

Total catayst reactor Vol. f? *22.5 *22.5
Type Precious metal -platinum *Vanadiurn/Titaniurn Oxide

Material: base/substrate Ceramic - cordierite *Ceran-d Cordierite

Total Number of layers per reactor 3 *3

Thickness of layer, in *10 *10

Space provided between layers for rermixing Yes
Space for additional layer, in No wNo,

Is dummy layer provided No *No,

Number of flow pasages *230 cpsi *64
F'low passage, in. x in. 0.060" x 0.060" *0.11" x 0.11"

Face velocity thru reactor, fpm *427 *427
Outlet Offgas Temperature for site performance 700 (Min) - 750 (Nomina) *700 (Min) -750 (Nominal)
testing, *F
Design Temperature. 'F *750 *750
Catalyst module Dimensions, (Lx W xD) *12" x 12"xl10" *12" x12'x 10"
Catalyst module weight, lb *50 *50
Total weight of catalyst reactor, lb -1,350 *1,350

Housing:
Material Type 347 SS 347 SS
Material/Tickness, in *3/8 *3/8

Number of Section*11
Weight of Heaviest Section, lb *10,500*100
Insulation Lining *Microporous (Super (3) *Micr~porous (Su G)

Material/Thickness, in *4 *4

Thermal Cond, Bin-in/hr ft2 F *0.50 -0.84 *0.50.-0.84

Method of Attachment *Studs with clips *Studs with clips
Design pressure, peig *see Offgas Ilet Conditions on pg. 1

Operating pressure, psig *see Offgas Inlet Conditions on pg. 1
Design temperatire, 'F *See General Note 10

Corrosion Allowance 0.0 10 inch 0.010 inch

Erosion Allowance None None

Page 6 of 15



MECHANICAL DATA SHEET

HLW Catalytic -Oxidizer/I Reducer PATIE o
24590-HLW-MX-HOP-SKID-00005

Pi"& miectI tO 24590-HLW-MX-HOP-SKID-00006
Waste Treabnont Plant 245910-HLW-M-HOP-SKID-00007

24590-HLW-MX-HOP-SKID-0O008

Data Sheet No. Rev.

24590-HLW-MKD-HOP-00019 10

Ducting,

Material/Thickness, in 37S /8*4S/38

Cross Section, ft xft *Inlet 18"x 24"O tt4'x 5' *Inlet = 18 x 24" /(Outet =4'x 5'
Duct Velocity, fpm *Inlet 1034 /Outlet =200 *Inlet 1034 / Outlet 200

Design Temiperature, F *See General Note 10

Corrosion Allowance 0.0 10 inch 0.010 inch

Erosion Allowance None None

Electric Heater: HOP-HTR-00001 & 00007 ________________________________

Manufacturer *CCI Thermal
Type *Tubular Elements

Number of Heat Zone *24 Heating Elemnents / Zone

Number of Zones *5
Watt Density, Win' *8.6

Power, kW*

Voltage/Current rating *480v I

Wetted Material Type *347 SS

Heating Element & Enclosure Material Type *lncoloy 800

H1igh Temrp. Surface Material Type 347SS

Design Temperatuer, 'F*10

Croion Allowance (Electric Heater Housing) 10.010" (does not include heater elemnent components)

EoinAllowance INone

Recuperaive Beat Exchanger: HOP-HX-M000 & 00003
Manufacturer *Ther.mo Z / Munters - Deschamps

Type *Plat / Frame

Cold Side Conmnnts & Enclosure Material 347 SS
Type

Hot Side Components/Tubes 347 SS 1439 SS

Ht transfer coefficient, Bthr fT
2 

F *3.20

Heat exchange area, if l,756

AT (LIATD), 'F *122

Heat Eexchanger duty, Btu/hr *674,764

Design Tempersutre, "F *See General Note 10

Corrosion Allowance 0.0 10 inch, No corrosion allowance required for heat transfer surface

Erosion Allowance None

Ammonia Inj"eton Manifold: (Note 7)__________________________________________
Type/Arrangemnent *Spray Nozzle Grid

Feed Inlet Dia. in *2

Supply Pressure/Temp (psiPF) *0.5 / 100

Material Type 347 SS (Vessel Internals)
316L SS (External to Vessel)

No. of nozzle bars per manifold *4

No. of nozzles per bar *12

Spacing between nozzles, in *7-5 - 10

Nozzle opening diatriter, in *0,0625
Corrosion Allowance 0.0 10 inch

Erosion Allowance None

Weight________________________________________________
*Shipping (Heaviest), lb "5,470

Installed, lb *70,830 (Installed operating weight of the complete TCO/SCR skid)
Shipping dinmsion (L x W x H), ft ' 'x1' 1' ' 2

Page 701f15



MECHANICAL DATA SHEET
PLANT ITEM No.

HLW Catalytic Oxidizer I Reducer 2490HLW-MHOPKID-0005
River PoctoProject 24590-HLW-MX-HOP-SKID-00006
Waste Treab. ent Plant 24590-IILW-MX-HOP-SKID-00007

24590-HLW-MX-HOP-SKID-000B8

Data Sheet No. Rev.
24590-HLW-MKD-HOP-00019 10

Ammonia IAir Dilution Skid Layout (HOP-SID-00006 and 00008)

Ammonia / Air Dilution Sid
Requirements:

Nott 1. All equipment and appurtenances
including any platforms, ladders,
etc. must fit within the space
envelope.

HOP-SIDM-00006 (Typical of HOP-SID-00008)

Page 8 of 15



MECHANICAL DATA SHEET

HLW Catalytic Oxidizer)I Reducer PLANT ITEM No.
Rive oject24590-HLW-MX-NOP-SKID-00005
Rive P oactin Prisce24590-NLW-MX-HOP-SKID-00008

Waste Treabnent Plant 24590-H LW-MX-HOP-SKID-00007

24590-HLW-MX-HOP-SKID.O0008

Data Sheet No. Rev.
24590-HLW-MVKD-HOP-00019 101

Catalytic Oxidizer IReducer Skid Layout (HOP-SKID-00005 and 00007)
Catalytic
OidizerI
Reducer Skdd
Requirements:

North 1. AUl
equipment
and
appui-tenan

any
platforms,

etc. must

* envelope.

allowable

dimension
s are

El 5 ev shown,
exbept that
the height
for Heaters
HOP-
HTR-
00001/
00007
shall
include
space for
rnaintenan
cc access.
If height is
exceeded,
heaters
shall be
moved to
above
structural
steel at the
12'-9"
elevation.

Page 901f15



MECHANICAL DATA SHEET

I~~P.NJ HLW Catalytic Oxidizer IReducer PL NTIMNo24590-HLW-MX-HOP-SK1V600005
River PmintoIject 24590-HLW-MX-HOP-SKID-0ooo6

Wast Tratmet Pant24590-HLW-MX-HOP-SKID-00007

24590-HLW-MX-HOP-SKID-0000B

Data Sheet No. Rev._
2459"4LW-KD-6HOP-00019 10

Notes

GENERALNOTES:

1.- Nozzle location and orientation shall be as shown on drawing 24590-GM-POA-MBTO-00002-04-00002. Nozzle location
tolerance =::l/2" (XY,Z).

2. Seller to conflrm values.

3. Seller's data is rounded and based on preliminary engineering design.

4. Catalytic Skid and Sub component tag numbers follow:
Melter 1: HOP-SKID-00005: HOP-HX-O0001, H-OP-HTR-0000l, HOP-SCO-00001, HOP-SCR-0000l

Melter 2: HQP-SKID-00007: HOP-HX-00003, IIOP-HTR-.00007, HOP-SCO-00004, HOP-SCR-00002
5. 'Data marked with an asterisk is or will be provided by Seller.

6. Contents of this document are Dangerous Waste Permit Affecting.

7. Ammonia / Air Injection Manifold design shall be finalized after flow modeling results.

8. Equipment location is shown on Drawings 24590-HLW-Pt -P23T-001 12 and 24590-HLW-PI-P23T-001l17.

9. Oxidation catalyst residence time is based on pilot plant performance at the Catholic Uniiversity's Vitreous State Laboratory (VSL).
Reference Regulatory Off-Gas Emissions Testing on the DM1200 Melter System Using HLW and LA WSimulants, 24590-l10-TSA-WOOO-
0009-166-00001. Offgas VOC content is based on Small Scale Melter Testing for Ally! Alcohol Method Verification, VSL-08R1390-1.

10. * Inlet at recuperative heat exchanger shall use a operating temperature of 355 OF (TI). From the outlet of the recuperative beat exchanger
to the inlet of the electric heater the operating temnperature shall be 660 OF (T2). The electric heater shall be designed for 1000 OF. The
electric heater outlet pipe and SCO and SCR housings shall be designed using a 1000 OF temperature. Electric heater controls shal limit
the offgas temperature to 750 OF to insure catalyst performance. Inlet of the recuperative heat exchanger (TI) shall use operating
temperatur of 750 OF. Outlet of the recuperative heat exchanger (T4) shall use a operating temperature of 490 OF.
See vendor drawing numbers 24590-CM-POA-MBTO-00002-03-00038 and 245 90-CM-POA-MBTO02-04-00030 for
location of TI, T2, T3, and T4.

Page 10 of 15



2459D-H1.W-MKD-HOP-00019
EQUIPMENT QUALIFICATION Rev.: 10

DATASEET EQD)Attachment 1, Page I1I of 15

__________________Equipment Identification

Full Component Tag Number or BNI 24590-HLW-MX-HOP-SKID-00005 Safety Classification
Stock Code Number 24590-HLW-MX-HOP-SKID-00006 SC S S

24590-HLW-MX-HOP-SKID-00007 0APC-PAM
24590-HLW-MX-HOP-SKID-00008

Equipment Datasheet Number 24590-HLW-MKD-HOP-DO019

Description HLW Thermal Catalytic Oxidizer/Reducer for HLW Seismic Category
Secondary Offgas Treatment El SC- 11Su
Manufacturer: JONEX S-i] 0 C-

I]SC-Ill Seismic Interaction only

Location (Facility /Building and HLW/H-A 123-
Room No.)

Safety Function(s) The following are the Safely Significant functions of the TCO credited for DBE:

* Confinement of melter offgas

* Catalyst skid electric heater (HOP-HTR-00001/00007) high temperature interlock. Heater to
be shut down at a given high temperature set point to prevent over temperature condition. (Signal from

TE 0514 /2514 to JY 0520 /2520)

* Ammonia Piping - The ammonia piping shall provide confinement of ammonia.

* Ammonia Air Addition (Dilution) - To dilute and maintain the TCO/SCR ammonia
concentration below the Lower Flammable Limits (LFL), air must be injected in the ammonia. supply.

* Ammonia Supply Isolation Valve (YV 0504/2504) - The isolation valve for the ammonia
supply to the TCO/SCR shall close upon detection of low or no air injection.

I Low Temperature Interlock on SCR (Signal from TE 0336/2336) - The low temperature
interlock on the selective catalytic reduction unit stops the injection of ammonia, (Valves YV 050412504
arc closed).

* Protect ITS electrical components from damage by liquid sprays

Reference: 24590-WiTP-PSAR-ES14-Ol-002-04, Rev 4j, Section 4.4.3.3 and 4.4.24

Equipment Safety Function Type 0 Passive Mechanical 0Active Mechanical 0Electrical
TCO Housing Valves / Flow Meters Temperature Element

YV 0504/2504 TE 05141/2514

FT 05 17/2517 TE 0336 /2336

FT 0518 /2518

Seismic Safety Function Seismic Operability Requirements

0Yes ElNo 0During Seismnic Event 0After Seismic Event E] None

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref. N/A
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Equipment Environmental Qualilication (EEQ)
(arameter values stated in this section do not include process conditons or operatoIncecndios

Classification of Environment 0 Mild E] Harsh Qualified Life (years) [:3 40 0Other
TICO Housing -40 years

Replacable Equipment: Less than 40 years

Heaters

Recuperative Heat Exchanger

Catalyst

Parameter
Parameter Duration Duration

Parameter Type/Units Value (number) Units WTP Source Document Number

Normal Ambient, _____

High Temperature (OF) 83 Note Ila Years 24590-HLW-UOD-Wl6T-0000l

Low Temperature (-F) 59 Note I a N/A 24590-HLW-UOD-WI6T-0000l

High Relative Humidity (%oRH) 100 Note I a N/A 24590-11LW-UOD-Wl6T-000

Low Relative Humidity (%/RH) 10 Note I a N/A 24590-HLW-UOD-WI6T-0000l

High Pressure (in.-w.g.) 0 Note Ila N/A 24590-HLW-UOD-Wl6T-0000l

Low Pressure (in.-w-g.) -0.4 Note Ila N/A 24590-HLW-UJOD-Wl6T-OO0l

Years
Radiation Dose Rate (mRadthr) 0.5 40 24590-HLW-U0D-Wl6T-0000l

(Note ecI)

Plant/Process Induced Vibration ElYes 0 No

Additional Normal Ambient Information:

Abnormal Ambients____

High Temperature (OF) 137 8 hours /year 24590-HLW-UOD-Wl6T-0000l

Low Temperature (TF) 40 Note la N/A 24590-HLW-UOD-Wl6T-OO0l

High Relative Humidity (1RJ" 100 Note I a N/A 24590-HLW-UOD-Wl6T-0000l

Low Relative Humidity (%RH)J 5 Note Ila N/A 24590-HLW-UOD-Wl6T-00001

High Pressure (in.-w.g) 4 Note Ila N/A 24590-HLW-UOD-Wl6T-00001

Low Pressure (in.-w.g) -6.7 Note la N/A 24590-HLW-UOD-W16T-00001

40 Years
Radiation Dose Rate (mRlhr) 0.5 24590-HLW-UOD-WI 6T-00001

Note 4 (Note ed)

2
Exposure to Wet Sprinler System 0 Yes ElNo hours 24590-HLW-UOD-WI 6T-00001

Note 5

Additional Abnormal Ambient
Information

Design Basis Events (DBE) Ambients

High Temperature (TF) 139 1000 hours 24590-HLW-UOD-WI 6T-0000l

Low Temperature (TF) 40 Note Ila N/A 24590-H4LW-UOD-WI6T-00001

High Relative Humidity (%/RH) 100 482 hours 24590-HLW-UOD-Wl6T-00001

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: N/A
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Low Relative Humidity (%oRH) 5 1000 hours 24590-HLW-UOD-Wl6T-0000I

High Pressure (in.-w.g) 4 1000 hours 24590-HLW-UOD-WI6T-00001

Low Pressure (in.-w.g) -6.7 1000 hours 24590-HLW-UOD-WI6T-00001

0
Radiation Dose Rate (mRlhr) 0.5 Noe4 hours 24590-HLW-UDD-Wl6T-00001

Submergence 1.58I'N 1000 hours 24590-HLW-UOD-Wl6T-00001

Chemical/Spray Exposure El Yes (0 No N/A hours N/A See Note 12

Additional DBE Information Note 2 for pressure units

DBE Chemical Exposure Details

DBE Chemical Types/ Concentrations N/A

Electrical Interfaces Supporting the Safety Function
Power Supply Voltage (VAC, VDC) 480 VAC

Power Supply Frequency (Hz) 60 Hz

Power Connection Method 3 Wired, solidly ground

1/0 Signals to/from Equipment BUYER

I/0 Connection Method BUYER

Mechanical Interfaces
Mounting Configuration (orientation) Horizontal

Mounting Method (bolts, welds, etc.) Welded to embeds, See 24590-HLW-DD-513T-00067

Auxiliary Devices Lifting Lugs

______________Equipment Seismic Qualification (ESQ) ___

Parameter Title Reference/Document Version IRemarks
Number Revision ____________

WTP Seismic Design ENGINEERING SPECIFICATION FOR 24590-WI'P-3PS-FBOl- 4
Specification STRUCTURAL DESIGN LOADS FOR T0001

SEISMIC CATEGORY III & IV
EQUIPMENT AND TANKS

Specified Seismic Load ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FBO1- 4

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: N/A
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Equipment Seismic Qualification (ESQ)
PaaeerTteReferencelDocument Version I Remarks

Number Revision
ParmetrsSTRUCTURAL DESIGN LOADS FOR TbOOO

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref N/A
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Equipment Qualification Notes and Additional Information

1. General Notes:

a) For thermal aging, the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperature. For any lesser
qualified life, the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated to subsist for a certain number
of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.

b) The ability to provide the safety function at the low normal temperature, the low abnormal temperature or the low DBE temperature (whichever be the lowest)
shall be established by test, analysis, or operating experience. The thermal aging at these respective low temperatures will be conservatively covered by the
thermal aging per item a) above. Therefore, no duration is assigned for the low temperatures.

c) The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high and the low norml
and high and low abnormal, shall be established by test, analysis, or operating experience. No duration is assigned for the normal and abnormal humi~dity
conditions.

d) If the performance of the safety function of the equipment is affected by ambient pressure, the ability to provide the safety function at the extremes of the normal
and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures, shall be established by lest,
analysis, or operating experience. No duration is assigned to the normal and abnormal pressure conditions.

e) (1) If the abnormal radiation doserTate is the same as the normal radiations dose rate, the normaslradiation dose rate slt~ll be assunmed-o subsist for 40 yeas, or
. any lesser qualified life, and the duration of the abnormal radiation dose rate is "0."

(2) If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed to subsist for 40 years,
or any lesser qualified life, and the duration of the normal radiation dose rate is "0."1

f) The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment

g) Spray due to fire sprinkler actuation shall be taken to occur once over the entire qualified life duration for a period of 2 hours, even if the qualified life is a period
less than 40 years. If spray qualification is provided for DBE conditions (whether for water or chemical spray), then separate qualification for the fire sprinler
spray need not be provided.

h) The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids, self-heating, etc.
The dais pertaining to process fluid and service induced parameters are to be taken into account where significant, such as in thermal aging analyses. These data
can be obtained from the equipment data shieets or the Equipment Specification.

i) Equipment that is to be installed in inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacement.

2. Data to be provided by SELLER through the submiittal process as required on the G-32 I1-E form.

3. Where pressure is given in inches of water colurim (in-WC) in the source document, it is generally assumed that this is in reference to atmospheric pressure and
is, therefore, equivalent to inches of water gage (in-WG).

4. Normal, abnormal, and DBE dose rates are the same; therefore, abnormal & DBE doses do nor add to total integrated dose based on normal dose rate over 40
years.

5. Wet Fire Sprinkler system in room. Room wetted 2 bra in 40 years via inadvertent actuation of fire sprinklers.

6. Fire Water spray is only spray present in the room.

7. Spray - Yes, if wet sprinklers or other liquid lines are present

8. Vendor to determine impacts of submergence.

9. Environmental data provided is for room conditions only (does not reflect process conditions).

10. BUYER to assign doe number after receipt of seller submittal.

11. Deleted

12. Asinnonia and nitric acid are listed in the HLW Room environment Data sheet, 24590-HLW-UOD-WIl6T-00001, Rev 1. The determination that the DBE
exposure is N/A is as follows:

IlTe nitric acid pipe line identified in CCN 156336 is not located in room H-A123.
* Confinement of amimonia is achieved by designation of ammonia lines in HLW as SS and Seismic Category, SC-Ill. Additionally,

circumferential breaks and leakage cracks need not be postulated in lines less than or equal to I inch nominal pipe size, per 24590-WTP-GPG.
SANA-002, Section 3.3.3, Pipe Failures.

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref. N/A




























