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WA 7890008967, Part III, Operating Unit Group 10 { L 
Waste Treatment and Immobilization Plant 

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 II 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 
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be 
12 scheduled by calling (509) 372-7950. 
13 
14 

15 
16 

DrawinJ!/Documents 

24590-HLW-Pl-P0lT-00001 , Rev 9 

24590-HLW-Pl-P0l T-00002, Rev 7 

24590-HLW-Pl-P0IT-00003, Rev 8 

24590-HLW-Pl-P0l T-00004, Rev 7 
24590-HLW-Pl-P0lT-00005, Rev 6 

24590-HLW-Pl-P0l T-00008, Rev 11 

24590-HLW-Pl-P0lT-00009, Rev 11 

24590-HLW-Pl-P0l T-00010, Rev 11 

24590-HLW-Pl-P0l T-00011 , Rev 11 

RESERVED 

Description 

General Arrangement Plan El. -21 ' 

General Arrangement Plan El. 0 ' 

General Arrangement Plan El. 14' 

General Arrangement Plan El. 3 7' 
General Arrangement Plan El. 58 ' 

General Arrangement Sections A-A, B-B, C-
C 

General Arrangement Sections D-D, E-E, F-F 

General Arrangement Sections G-G, H-H 

General Arrangement Sections J-J, K-K 

RESERVED 

17 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P000l ," 
18 or "-TP00l ") 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 

WA 7890008967, Part III, Operating Unit Group 10 
Waste Treatment and Immobilization Plant 

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 II 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 
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be 
12 scheduled by calling (509) 372-7950. 
13 
14 

15 
16 

Drawing/Documents 
24590-HLW-PER-M-02-001 , Rev 3 

RESERVED 

Description 
HL W Facility Sump Data 

RESERVED 

17 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P000l ," 
18 or "-TP00l ") 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 WA 7890008967, Part III, Operating Unit Group 10 
Waste Treatment and Immobilization Plant 

Drawings and Documents 
Operating Unit Group 10 -Appendix 10.6 

High Level Waste Building 
Mechanical Drawings 

6 The documents listed in the following table are incorporated by reference into this permit 
7 and are subject to the requirements set forth in Part I Standard Conditions, Part II 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 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be 
11 scheduled by calling (509) 372-7950. 
12 
13 

Drawinf!/Document Description 
24590-HLW-M0D-HDH-00021, Rev 3 Mechanical Handling Data Sheet: HOH-

CRN-00005 
24590-HLW-M0D-HEH-00021 , Rev 5 Mechanical Handling Data Sheet: HEH-

CRN-00001 
24590-HLW-M0D-HEH-00025, Rev 4 Mechanical Handling Data Sheet: HEH-

CRN-00003 
24590-HLW-M0D-HMP-00001, Rev 2 Mechanical Data Sheet: HL W Melter 1 
24590-HLW-M0D-HMP-00002, Rev 2 Mechanical Data Sheet: HL W Melter 2 
24590-HLW-M0D-HPH-00063, Rev 3 Mechanical Handling Data Sheet: HPH-

CRN-00002 
24590-HLW-M0D-HPH-00064, Rev 3 Mechanical Handling Data Sheet: HPH-

CRN-00001 
24590-HLW-M0D-HSH-00013, Rev 4 Mechanical Handling Data Sheet: HSH-

CRN-00001 
24590-HLW-M0D-HSH-00181, Rev 4 Mechanical Handling Data Sheet: HSH-

CRN-00014 

24590-HLW-M0-HDH-P0012001, Rev 1 Equipment Assembly Drawing for HOH 
Canister Rinse Bogie 

24590-HLW-M0-HDH-P0012002, Rev 1 Equipment Assembly Drawing for HOH 
Canister Rinse Bogie 

24590-HLW-M0-HSH-P0072, Rev 1 Equipment Assembly Drawing: HLW-
HSH-Design Proposal Drawing 
Decontamination Tank 

24590-HLW-M7-HDH-00001005, Rev 2 HL W Vitrification System HOH 
Mechanical Handling Diagram Canister 
Decontamination Handling System 

24590-HLW-M7-HEH-00001004, Rev 2 HL W Vitrification System HEH 
Mechanical Handling Diagram Canister 
Export Handling System 

Part III, Operating Unit Group I 0-10.6- I 



1/2012 WA 7890008967, Part III, Operating Unit Group 10 
Waste Treatment and Immobilization Plant 

24590-HLW-M7-HEH-00001005 , Rev 2 HLW Vitrification System HEH 
Mechanical Handling Diagram Canister 
Export Handling System 

24590-HLW-M7-HPH-00001001, Rev 1 HLW Vitrification System HPH 
Mechanical Handling Diagram Canister 
Pour Handling Canister Handling Cave 

24590-HLW-M7-HPH-00001002, Rev 1 HL W Vitrification System HPH 
Mechanical Handling Diagram Canister 
Pour Handling Canister Handling Cave 

24590-HLW-M7-HSH-00001002, Rev 1 HL W Vitrification System HSH 
Mechanical Handling Diagram Melter 
Cave Support Handling Melter Cave 1 

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

24590-HLW-MAD-HOP-00010, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00001A 

24590-HLW-MAD-HOP-00011, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00002A 

24590-HLW-MAD-HOP-00012, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00001B 

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

24590-HLW-MAD-HOP-00014, 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-00016, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00007B 

24590-HLW-MAD-HOP-00017, Rev 5 Mechanical Data Sheet: HOP-HEPA-
00008B 

24590-HLW-MAD-HOP-00018, Rev 9 Centrifugal Multi-Stage Blower Data 
Sheets for HOP-FAN-0000lA/B/C and 
HOP-F AN-00009A/B/C 

24590-HLW-MAD-HOP-00038, Rev 5 Centrifugal Blower Data Sheet: HOP-
FAN-00008A/B/C and HOP-FAN-
000l0A/B/C 

24590-HLW-MAD-PJV-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-HLW-MAD-PJV-00007, Rev 8 Mechanical Data Sheet for PJV-HEPA-
00005B 

Part III, Operating Unit Group I 0-10.6-2 



1/2012 WA 7890008967, Part III, Operating Unit Group 10 
Waste Treatment and Immobilization Plant 

24590-HLW-MED-HOP-00031, Rev 0 Mechanical Data Sheet for HOP-HX-
00002 and HOP-HX-00004 

24590-HLW-MED-HOP-00013, 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 

24590-HLW-MF-HMP-00001 , Rev. 0 
HLW Melter Assembly HLW-MLTR-
00001/00002 Isometric View 

HLW Melter Assembly HLW-MLTR-
24590-HLW-MF-HMP-00002, Rev. 0 00001/00002 Plan View, West and 

North Elevation Drawing 

24590-HLW-MF-HMP-00003, Rev. 0 HLW Melter Assembly HLW-MLTR-
00001 /00002 Section A-A 

24590-HLW-MKD-HOP-00014, Rev 6 
Mechanical Data Sheet for HOP-ABS-
00002 

24590-HLW-MKD-HOP-00017, Rev 6 Mechanical Data Sheet for HOP-ABS-
00003 

24590-HLW-MKD-HOP-00016, Rev 13 Mechanical Data Sheet for HOP-SCB-
00001 /2 

24590-HLW-MKD-HOP-00019, Rev. 10 
Mechanical Data Sheet for HOP-SKID-
00005/7 

24590-HLW-MK-HOP-P000l00l , Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 1 of 4 

24590-HLW-MK-HOP-P0001002, Rev 0 Equipment Assembly Drawing for HOP-
SCB-0000 1/2 Sheet 2 of 4 

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

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

24590-HLW-MVD-HDH-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 HL W 
Canister Decon Vessels 1 and 2 (HDH-
VSL-00002 and HDH-VSL-00004 

24590-HLW-MVD-HOP-00007, Rev 5 
Mechanical Data Sheet for HOP-HEME-
00001 A/ 1 B/2A/2B 

Part III, Operating Unit Group 10-10.6-3 
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1/2012 WA 7890008967, Part III, Operating Unit Group l 0 
Waste Treatment and Immobilization Plant 

24590-HLW-MVD-HOP-00015 , Rev 3 
Mechanical Data Sheet for HOP-ADBR-
0000IA/B 

24590-HLW-MVD-HOP-00016, Rev 3 
Mechanical Data Sheet for HOP-ADBR-
00002A/B 

24590-HLW-MVD-HOP-P000l, Rev 2 
Mechanical Data Sheet for HOP-VSL-
00903 

24590-HLW-MVD-HOP-P0012, Rev I 
Mechanical Data Sheet for HOP-VSL-
00904 

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

24590-HLW-MVD-RLD-00007, Rev 7 
Mechanical Data Sheet for RLD-VSL-
00008 

24590-HLW-MVD-RLD-00008, Rev 4 
Mechanical Data Sheet for RLD-VSL-
00002 

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 

24590-HLW-MV-HDH-00010001 , Rev 1 Equipment Assembly Drawing for 
HDH-VSL-00002, Sheet 1 of 3 

24590-HLW-MV-HDH-00010002, Rev 1 Equipment Assembly Drawing for 
HDH-VSL-00002, Sheet 2 of 3 

24590- HLW-MV-HDH-00010003, Rev 1 Equipment Assembly Drawing for 
HDH-VSL-00002, Sheet 3 of 3 

24590-HLW-MV-HDH-00011001 , Rev 1 Equipment Assembly Drawing for 
HDH-VSL-00004, Sheet 1 of 3 

Part III , Operating Unit Group 10-10.6-4 



1 
2 
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Waste Treatment and lmmobilization Plant 

24590-HLW-MV-HDH-00011002, Rev 1 Equipment Assembly Drawing for 
HDH-VSL-00004, Sheet 2 of 3 

24590- HLW-MV-HDH-00011003 , Rev 1 Equipment Assembly Drawing for 
HDH-VSL-00004, Sheet 3 of 3 

24590-HLW- MV-HOP-P000l , Rev 2 
Equipment Assembly Drawing for 
HOP-VSL-00903 

24590-HLW-MV-HOP-P0002001 , Rev 0 Equipment Assembly Drawing for HOP-
HEME-0000lA/lB Sheet 1 of 3 

24590-HLW-MV-HOP-P0002002, Rev 0 Equipment Assembly Drawing for HOP-
HEME-00001 All B Sheet 2 of 3 

24590-HLW-MV-HOP-P0002003 , Rev 0 Equipment Assembly Drawing for HOP-
HEME-00001 A/1 B Sheet 3 of 3 

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

24590-HLW-MV-RLD-00002, Rev 2 
Equipment Assembly Drawing for RLD-
VSL-00002 

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

24590-HLW-MV-RLD-00004, Rev 1 
Equipment Assembly Plant Wash & 
Drains Vessel RLD-VSL-00008 

RLD-VSL-00008 Lower Seismic 
24590-HLW-MV-RLD-00019, 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' - 1 0" Above Tangent 
Line of Bottom Head 

RESERVED RESERVED 

Part III , Operating Unit Group 10-10.6-5 



1/2012 WA7890008967, Part III, Operating Unit Group 10 
Waste Treatment and Immobilization Plant 

1 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P000l ," 
2 or "-TP00 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, permit 
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 n.ote that source, special nuclear, and byproduct .materials, 
as defined in the Atomic Energy Act of 1954 (AEA} are regulated 
at the U. S. Department of Energy (DOE) facilities exclusively by 
DOE acting pursuant to its AEA authority. DOE asserts that 
pursuant to AEA, it has sole and exclusive responsibility and 
authority to regulate source, special nuclear, and byproduct 
materials at DOE-owned nuclear facilities. Information contained 
herein on radionuciides is provided for process description 

\\\ \ 1\\\1\ \\\\\\\\I\\\\\\\\\ 
R11045787 

purposes 20.lt ·-

DATA SHEET Data Sheet Number: 24590-HLW-MOO.HMP-00001 
RPP-WTP 

HIGH LEVEL WASTE MELTER 1 Plant Item Number: 24590-HLW-ME-HMP-MLTR-00001 

Page: 1 of1 

System: HMP 

Project: RPP-WTP oa~ 
Project No: 24590 0 ,~-~ 
Site: Hanford .. ~ ..,~ . ·<~ 
Function: Convert blended HLW slurry and glass formers into glass and deliver the glass to canisters ~ ;~ Quality Level: Q (see note 1) .' ~o\ :r• 
Seismic Class: SCII ,. . . . ·Y • :_,:✓, w✓• • 

Environmental Qualification: NJ!(~ es -See ~te 3 • . :• ~rv_.. 
,,,',- ~ ,-~~ " , 

-,.c=c. 'S(S-(041 Y~' ~--- ,.,.,.. v ~""' 
Reference Documents: . !! ,: . -., t ·~ ~ 

ii r 11 .,,,..1~ · / ~ _,,. .d'"' 
1. 24590-HLW..JPS-AEOO-T0001 Rev 4, Engineering Specification for High Level Waste Melters 

.,,.<} ~'<~ 2. 24590-101-TSA-W000-0010-407-582, HLW Refractory Validation Model, CAL-WTP-21112 Rev 0 . 
3. 24590-QL-HC4-W000-00011 -04-00005 Rev OOA, HLW Melter Center of Gravity Calculation 

(CAL-WTP-2100 Rev 3) (if;~- . : __ , ... 
4. 24590-HLW-RPT-E-O:l-001 Rev 0, Electrode Power Requirements for HLW Melter 
5. 24590-HLW-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 Vitrification Plant Capacity Enhancement Study j( 
7. 24590-HLW-MGC.HMP-00017 Rev 0, Temperature Rise and Final Temperature for HLW melter Cooling ,/ ~ 

WaterLooos 
MECHANICAL 

Units Units 
Meller Design L~e years 5 Melter Base, Rail Center to Center Distance inches 148.00 
Maximum Outside·Dimensions (L x W x H} inches 172x 164x 146 Maximum Assembled Weight Empty pounds 174,000 
Plant Elevation, top of rail ft-in 2-11 Maximum Assembled Weight with Glass pounds 198,000 

PROCESS 
Units Units 

Design Glass Production MT/0 3.75 Thermal load to cave from melter 0dle and feed modes) kW 35max 
Glass Tank Volume ft' 144 Melter Cooling Wa'.er GPM 45 (nominal) 
Glass Tank Surface Dimensions (L x W) inches 60x96 Melter Cooling Water Delta T (°Fl 25(nominal) 
Max Operating Glass Depth inches 44 -
Design Glass Operating Temperature (max) 'F 2200 

ELECTRICAL 

Units 
Electrode Power kW 800max 
Start-up Heater Power kW 183 total max 
Discharge Chamber Heater Power kW 56 max per chamber 

CONTROLS AND INSTRUMENTATION 
Engineering Specification for Melter Systems C&I Work Specification, 24590-WTP-3PS-JOOO-T0001, Rev 1 
Software Functional Specification for HLW Melter Process (HMP) System, 24590-HLW-3PS-HMP-T0001, Rev A 

MAJOR COMPONENTS • Materials 

Melter Shell and Base ASOO, A36, 304L, C276 Cooling Panels C276, 316L 
Melter and Discharge Chamber Lids 304l, Alloy 690 Discharge Chamber Trough and Dam Al1ov 690 
Electrodes Allov690 Film Cooler Allov 690 

REPLACEABLE COMPONENTS 
Quantity Design Life (months) Quantity Design Life (months) 

Feed Nozzle 2 60 Discharge Chamber Lid Assembly 2 30 
Film Cooler 1 60 Discharge Chamber Vent Line 2 60 
Air Lift Lance 2 60 Discharge Chamber Vent Insert 2 60 
Level Probe 1 12 Discharge Chamber Thermowell 4 60 
Plenum/Glass Pool Thermocouple 2 4 Discharge Chamber Thermocouple 4 12 
Plenum/Glass Pool Thermowell 2 9 Electrode Thermocouple Assembly 3 12 
Refractory Thermocouple Assembly 2 12 Plenum Vif!N Camera 1 12 
Bubblers 7 2 Starl-llP Heaters 5 3 

NOTES O..~\• f, ,.., ~fo...., ha.-\-"' S\...ce\-, 3. ~ee. e,"-'t-... ; 1. Replaceable compcnents with the exception of the film cooler are CM. 
l(l9C. ,(~IO"I 

2. The contents of this document are Danoerous Waste Permit Affectino. 

Added 'Environmental Qualification' and K Qarke LDonovan M,U"f(J ~~ ~--
oM 1°~ 

'Quality Level/Seismic aassification' blocks, /4) 4~,, ..... '1.,1-..,_ '.IICli' 
re-formatted data shee~ corrected process ~ .tL--t-- J,/ 

~r,,..,c,...e'°' 

iilf 2 data Implemented Mailer's scope of work for /VttW 
z~ ;/_ 

the HLW Capacity Enhancement Trend (BCP- ,-0 (f)vt'.,.,.--

;tv1-(/' ~~ 24590-06-02470) and contract modification 
M083~n,i,..cor~-.l~d. -&~~~-

-i., - ;,_.._, - r-(tfOT- OOOOS 

11l/13/2004 1 Design Evolution M. Hall L.Curlis n/a n/a WI Eaton 
10/9/2002 0 Issued for Design M.Hall M. Seed n/a n/a Will Eaton 

Date Rev Reason for Revision Originator Checker E&NS Reviewer Approver 

I 

I 

/ 



Please note that source, special nuclear, and byproduct matertals, 
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 authortty. DOE asserts that 
pursuant to AEA, it has sole and exclusive responsibility and 
aulhonty to regulate source, special nuclear, and byproduct 
matertals ·at DOE-owned nuclear facilities. Information contained 
herein on radionudides is provided for process descrtption 
purposes only. 

DATA SHEET 

iNtt 

Data Sheet Number: 
RPP-WTP 

HIGH LEVEL WASTE MELTER 2 Plant Item Number: 

Page: 
System: 
Project: 

Project No: 

Site: 

HMP 
RPP-WTP 

24590 
Hanford 

Function: Convert blended HLW slurry and glass formers into glass and deliver the glass to canisters 
Quality Level: Q (see note 1) 

Seismic Class: sen 
Environmental Qualification: t,v,( ~ e~ • S• t ~~C ~ 

U°( ,,s-1•, 
Reference Documents: 
1. 24590-HLW-3PS-AEOO-T0001 Rev 4, Engineering Specification for High Level Waste Mellers 
2. 24590-101-TSA-W000-0010-407-582, HLW Refractory Validation Model, CAL-WTP-21112 Rev 0 
3. 24590-QL-HC4-W000-00011--04-00005 Rev OOA, HLW Meller 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-03-002 Rev 1, Electrical Requirements for 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 Rnal Temperature for HLW melter Cooling 

Water Loops 
MECHANICAL 

Units 
Melter Design Life yea-s 5 Melter Base, Rail Center lo Center Distance 
Maximum Outside Dimensions (L x W x HJ inches 172 X 164 X 146 Maximum Assembled Welghl Empty 
Plant Elevation, top.of rail ft-in 2-11 Maximum Assembled Weight with Glass 

PROCESS 
Units 

Design Glass Production MT/D 3.75 Thermal load to cave from melter (idle and feed modes) 
Glass Tank Volume ft3 144 Melter Cooling Water 
Glass Tank Surra:e Dimensions (L x W) inches 60x96 Melter Cooling Water 
Max Operating Glass Depth inches 44 
Design Glass Operating Temperature (max) "F 2200 

ELECTRICAL 

Units 
Electrode Power kW 800 max 
Start-up Heater Power kW 183 total max 
Discharge Chamber Heater Power kW 56 max per chamber 

CONTROLS AND INSTRUMENTATION 

Engineering Specification for Melter Systems C&I Work Specification, 24590-WTP-3PS-JOOO-T0001, Rev 1 
Software Functional Specification for HLW Melter Process (HMP) System, 24590-HLW-3PS-HMP-T0001 , Rev A 

MAJOR COMPONENTS - Materials 

Melter Shell and Base A500, A36, 304L, C276 Cooling Panels 
Melter and Discharge Chamber Lids 304L, Alloy 690 Discharge Chamber Trough and Dam 
Electrodes Alloy 690 Film Cooler 

REPLACEABLE COMPONENTS 
Quantity Design Life (months) 

Feed Nozzle 60 Discharge Chamber Lid Assembly 
Film Cooler 60 Discha-ge Chamber Vent Line 
Air Lift Lance 60 Discharge Chamber Vent Insert 
Level Probe 12 Discharge Chamber Themnowell 
PfenurrJGlass Pool Thermocouple Discharge Chamber Thermocouple 
Plenum/Glass Pool Thermowell Electrode Thermocouple Assembly 
Refractory Thermocouple Assembly 12 Plenum View Camera 
Bubblers Start-up Healers 

~1111111111111111 IIII Ill Ill 
R11045799 

24590-HLW-MOD-HMP-00002 
24590-HLW-ME-HMP-ML TR-00002 
1 of1 

Units 
inches 148.00 
pounds 174,000 

IPOUnds 198,000 

Units 
kW 35max 
GPM 45 (nominal) 

Delta T t'Fl 25(nominal) 

C276, 316L 
Alloy 690 
Allov 690 

Quantity Deskln Life (months) 
2 30 
2 60 
2 60 
4 60 
4 12 

3 12 
1 12 

5 3 

1. Replaceable components with the exception of the film cooler are CM. 

NOTES 
3_ ~-~ e,""t ~~•-.:t 0.-. \; E,: , •• .-, ~- "twt.-t-. ~t..cc~. 

2. The contents of this document are Dooaerous Waste Permit Affecting. 1u=t.. ~r.c to"' 

Added ' Environmental Qualification' and K. Clarke LDonovan 
Mitt"'~ ~1.,....,,--;-; . JMel R<JM,ilf( 

"Quality Level/Seismic Classification" blocks, 
~rz_L i-

Jo1-1,v i~,,,. 
re-formatted data sheel corrected process -~ (5 l"'C,.. Ile--- :St.) L- '( {< 

data Implemented Melte(s scope of work for ~~~!Jf the HLW Capacity Enhancement Trend (SCP- J/4fr· 24590-06-02470) and contract modification 
M08;3J:tJ:!00,7l.i i "'~sdTor,._1-A. 1-'\S"<\O• 

f>·t1. iJ·Mllo -0000!, 

10/1 3/2004 Design Evolution M. Hall L Curtis n/a n/a - Will Eaton 
10/9/2002 0 Issued for Design .M. Hall M. Seed nla nla Will Eaton 

Date Rev Reason for Revision Originator Checker E&NS Reviewer Approver 
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CENTRIFUGAL MULTI-STAGE BLOWER MRNo. 

• Data Sheet: 

24590..HL W-MAD-HOP--00018 

Project: RPP-WTP 

Project No: 24590 

Site: DOEHanfonl 

Safety Class ss 
Seismic Category (Note26) SC-HI 

SSC Characu:ristic AlrPermlt 

S)'lemNo. HOP 

Description: BLW Booster Estractloa Faas - Note 15 

DESIGN CONDITIONS 

Indoor Design Temperature Minimwn 59°F 
Comamination Classification Area Cl 

Enviromnenw Qualification (Sec Attachmcot 2) 

DESIGN OPERATING CONDmONS 
Design Blcnffl' Capacity (Notr23) 1600 ACFM 

Design Static Pressure (Nott 12) 85 inches WC 
Minimum Blower Efficiency at Design Conditions 60 % 

Blower Efficimcy al Design Conditiom • % 

Blower SDCed at Design Conditions (Note 24) . RPM 

Mu. Discharge Temp. at Design conditions • Of 

CONSTRUCTION 
Blower Mmufaclum' . 
AM.CA Drive Ammgemcnt 7 

AMCA Motor Position Direct Drive 

AMCA Rotation (Note9) cw 
Blower MOIOr Operating Weight • pouods 

Ovcall Skid Dimensions (Note 5) Width • 
Blower Bearing Type Roller- Grease Lubritated 

Lubricant Mfg. . Part# . 
Mechanical Coupling Mfg. . Part# . 
BLOWER WHEEL 

Blower Wheel Type (Notr4) . 
Design Wheel Diameter * 
Design Wheel Width * 
Design Blolffl RPM . 
Design Brake Horsepower . 
BLOWER MATERIALS 
HODSing (Note 14 & 27) Cut Ductile lro• Grade * 

NIA Gnde NIA 

Shafi Stainless Steel Grade • 
Inlet Vane NIA Grade NIA 

lnlctSaeen NIA Gnlde NIA 

BLOWER ACCESSORIES 
Flanged Inlet Yes 
Flanged Discliarge Yes 
Flanged Discharge Evase No 
Split Housing No 

InlctBox No 

Inlet Damper No 

Inlet Transition Piece No 

Inspection Door (Note7) Yes 

Drain Cooneclion (Note 7) Yes 

Shaft Seals Yes 

Isolation Base No 

Isolation Springs No 

Flexible Comcclion Inlet (Note6&25) v .. 
Flexible Connection Inlet Twe Braided SSTL flexible·hoae 

Flexible Inlet Coonection Material 316LSS 

Flexible Coooection Maoofllcturer and Model No . 
Flex1ble Connection Outlet (Note6&2S) Yes 

Flexible Connection Outlet Twe Braided SSTL flexible hose 

Flcx!blc Outlet Connection Material 316LSS 

Flexible Comiection Maoufacturer and Model No • 

24590-OL-MRA-MACS-00004 
Plant Item No. Rev. No. 

24590-HLW-MA-HOP-FAN-OO0OlA/BIC 
24590-HLW-MA-HOP-FAN-00009A/B/C 

9 

Bldg.lRoom ff H!.W/H-BOOIC Manufactum . 
Supporting Calculations 

Maootiu:IUJff . 
74S90-HLW-M4C-IIOP.0001 I PsrtNo 

Supporting Dnrwings 24590-HLW-M6-HOP-00003 Quantity 
2•590-IILW-M6-HOP-20003 Requited 

6 

System Description 24S90-H!.W-3YD-HOP-00001 Quatity Level Q 

Maximum I 83°F Relative Humidity lO'Yo (min) 

Elevation 661 ft above MSL 

Hanford Standard Atmospheric Pressure 398 inches WC 

Inlet Air Tempcrature at Design Conditions 160 •F 
Inlet Air Density at Design Conditions 0.0471 lbs/ft' 
Inlet Pressure at Design Conditions 11.3 psia 

Power at Design Conditions . BHP 

Equiomcnt Design Temperature (Note21) . •F 

Critical Speeds (Note 20) . RPM 

Blower Model Number . 
AMCA Inlet Box Position 360 

AMCA Discharge CW360 

Blower Scroll Type * 
AssemblyWeight(Mtrt- Blower+ Base) . pounds 

Height I• l..cogth • i•clles 
Blower Bearing Mfg. . Bearing Part # * 
Bearing Special Features (Notes 18 & 19) LlO Ufc 100 llllr 

,. 

Blower Shaft Diameter . 
Actual Wheel Diamcta- . 
Actual Wheel Width . 
Actual Blower RPM . 
Actual Bralce Horsepower . 
Blower Wheel Stainless Steel Gn,dc . 
MountingFtame Carbon Steel Grade . 
Inlet Box I Transition Piece CasU)aetlle lro• Grade . 
Discharge Damper NIA Grade NIA 

OSHA Compab"ble Safety Guards C• rben Steel Grade . 
Flanged lblet Dimensions . 
Flanged Discharge Dimensions • 
Flanged Discharge Evase Dimensions NIA 
Split Housing Type NIA 
Inlet Box Type NIA 
lnlct Damper Type NIA 
Inlet Trmsitioo Piece Flange Dimensions NIA 
Inspection Door Size (Note 7) l"NPT 

Drain Connection Size (Note7) l"NPT 

Seal Type Do• ble Cuboa IUag w/ parge 

Isolation Base Type N/A 
Isolation Base Manufacturer NIA 

Isolation Springs Mfr and Model No NIA 

Isolation Springs Minimum Diameter NIA 

Isolation Springs Deflection N/A 

Isolation Snrin"' Restraint Features NIA 

lruulation (Note22) Yes 

braid c:onstnicttd with 304 SST 
Please note that source, special nudear. and byproduc t materials, 

e regulated 
lusively by 
sserts that 
sibility and 

braid constructed with 304 SST 

as defined in the Atomic Energy Act of 1954 (AEA) ar 
at the U. S. Department of Energy (DOE) facilities exc 
DOE acting pursuant to its AEA authority. DOE a 
pursuant to AEA. it has sole and exclusive respon 
authority to regulate source, special nudear, and byproduct 

n contained 
description 

materials at DOE-owned nudear facilities . lnformatio 
herein on radionudides is provided for process 

ur ses onl . p po y 
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CENTRIFUGAL MULTI-STAGE BLOWER MRNo. 

• Data Sheet: 
24590-01..-MRA-MACS-00004 
Plant Item No. Rev.No. 

24590-HL W-MAD-HOP-00018 24S90-HLW-MA-HOP-FAN-OOO0lA/B/C 
24590-ID.,W-MA-HOP-FAN-00009A/B/C 9 

I Project RPP-WTP Bkk/Room# HLW / H-BOOIC . Manufacturer . 
2 IPrtriect No: 24590 

Supponing Calculations 
Manllfactlln,r • 

3 Sile: DOE Hanford 24S90-IU.W-M4C-IIOP-00011 Part No 

• Safely Class ss 
Supporting Drawings 24590-HLW-M6-HOP--00003 Quantity 

6 
s Sei.vnic Categol)' (Note26) SC-ID 24590-lll.W-M6-HOP-20003 ~ 
6 SSCOiatacterisric AirPenalt System Dcscripti.on 24590-HLW-lYD-HOP-OOOOI Quality I.eve! Q 
7 Sys1m1No. HOP 

8 Oesaiption: HL W Booster Extraction Fans• Nole 1S 
9 IDletScffco Nt 
JO Inlet Scrceo Fea!Un:s NIA 

II Blower Pedestal Yes 
12 Blower Pedestal Dcscriprion Commoa mDlllllinc base for Blower, motor, and be• riDKS 
13 Insulation Sblds No 
1, Silencer No 
JS MOTOR AND DRIVE REQUIREMENTS 
16 Driven Equipment/ Motor/ ASD relationship is as follows:: ---17 lltewer Jag Nugber Metor Tag Nambtr ASDTgNumber ----18 HOP-PAN-OOOOIA ---- HOP-MTR-OOOOSA HOP-ASD-00001 A 
19 - HOP-FAN-OOOOIB HOP-MTR-OOO0SB HOP•ASD-00001B 
10 HOP-FAN-OOOOIC HOP-MTR.OOO0SC HOP-AS~OOlC ---21 HOP-F AN-00009A HOP-MTR-00006A HOP-ASD-00003A 

'--
:n HOP-FAN-00009B HOP-MTR-00006B HOP-ASl).()()()()3B ---23 HOP-FAN-00009C HOP-MTR-00006C HOP-ASD-00003C 
1' Adju.s1ablc Speed Drive Yes Provided by otbcrs. 

2S Special Drive Features J. ASD to operate motor from JO% to 100-/o ofnqalred RPM within 131 ua,lld ti-f111111e(max) ---26 
2. Pl'O'rida ASD pro1n-2 for nmor RPM to """ ,..,....h HY atinl .....i dead b&lldl to a.aid ucenlft 'llbntioa. 

27 GAS COMPOSITION 
.._.=!_ Component kg/hr wt".4 

29 ,__ N, 2138 6.73E+01 

30 02 655.2 2.06E+01 .__ 
31 H,O 324.6 1.02E+01 - Ar 36.5 1.15E+OO 32 .__ 
33 co, 20.5 6.46E-01 ,__ 
3' NO 5.79E-01 1.82E-02 ,__ 

Hg 1.25E-01 3.94E-03 i-2!.... 
36 NO, 9,66E-02 3.04E-03 ---37 co 1.70E-02 5.35E-04 ..__ 
38 N,O 1.25E-02 3.94E-04 

'--
39 so, 6.70E-03 . 2.11E-04 - .. HCI 6.58E-03 2.07E-04 - ,1 NH3 4.37E-03 1.38E-04 -
~ HF 3.99E-03 1.26E-04 

'3 H2 3.53E-03 1.11E-04 .. voe 2.76E-03 8.69E-05 
'-- '• 1.11E-03 3.SOE-05 ~ 

•6 Particulate 4.34E-11 1.37E-12 
ss l=a• ;s11:,.bt) .... 
~ 
..22_ Source: 24590-HLW-M4E-HOP-OOD01 pagn 14•11 row 35 

SB 
59 Notes -
~ I) • Denotes data IO be provided / verified by vendor. 

~ 2) NI A denotes "Not Applicable". 
62 3) mo denotes ''To Be Detennined". - 63 4) The impeller shall be anti-surge design developing continuously rising SP from me delivcty thru shutoff -6' S) Bounding dimensions not to exceed 68" W x 60" H x I os· L (Bl<>Wff, Motor and Baseplate). -65 6) Connections shall match Buyer's supply pipe: 10 inch diameter, 316L SS, Schedule 40S, w/ 150 lb, Rf Flange. -66 7) See Specification 24590-WI'P-JPS-MACS-TOOOS Rev. 0, Section 3.8.2 for~ts. - 67 8) Deleted - 68 9) Rolation is lisll!d as viewed from drive side. -
~ 10) Deleted 

70 11) Deleted ,__ 
71 12) The External Static Pressure at design operating condition includes 2 in. WC maximum drop through the inlet box. -
72 The more cooscivative value of8S inches WC was used rather than lbe minimum value 81 inches WC in 24590-HLW-M4C-HOP-O00I I Rev. I. - 73 13) Deleted -~ 14) Blower housing design pressure shall be -6 psi (-166 in WC). 

.....!:_ 15) Contents of this docummt arc Dangerous Waste Permit affecting. 

~ 16) Deleted 
.._2Z_ 17) Deleted 

.2... 18) Provide each blower bearing with RTDs & 2 - directional (X and Y) vibration sensors for n:mo1e indication 

..2...... 19) Radial type roller bearings sbaTI have labyrinth type seal. 
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CENTRIFUGAL MULTI-STAGE BLOWER MR No. 

• Data Sheet: 24590-OL-MRA-MACS-00004 
Plant Item No. Rev. No. 

24590-HLW-MAD-HOP-00018 24590-:HLW-MA-HOP-FAN-0000tA/B/C 
24S90-HLW-MA-HOP-FAN-00009A/8/C 9 

l Project: RPP-WTP Bldg./Room# HLWIH-B00lC Manufacwrcr . 
2 Project No: 24590 

Supporting Calculations 
Manufacwrcr · • 

3 Sire: DOE Hanford 24S90-!JLW-M4C-HOr-000l l . Pan No 

4 Safety Class ss 
Supponing Drawings 

14590--HL W-MG-HOP--00003 Quaniity 

SC-Ill . 24590--HLW-M6-HOP-20003 Required 
6 

5 Seismic Category (Note 16) 

6 SSC Characteristic Air Permit System Description 24590-HLW-3YO-HOP-00001 I Quality Level Q 
7 System No. HOP 

8 Description: HLW Booster Extraction Fans• Nole 15 
9 - 20) Critical speeds within operating ranges to be blocked in ASD programming 

21) This temperarure is required for material selection and corrosion analysis. The value is the average 1emperarure of the inlet 1et11penirure in line 14 of page 1 and the Discharge 
10 

- Tetnperaturc on Linc 19 of page 1. 

11 
22) Blowers shall be insulated (except bearing housings) by Buyer and heat traced to maintain casing metal temperalUTC above the acid - d,:wpoint of the process gas. 

12 
23) Design blower capacity is the predicted capacity from calculation, 24590·HLW-M4C-HOP--OOOI 1 Rev I page A-10 cell Y-32 divided by 2 (two blower nmning at capacity) plus 

----- a 30 % contingency. 246 I ACFM/2*1.3 .- _1600 ACFM 
13 24) Shaft speed shall not exceed 3600 rpm

0

unless approved by Buyer. Tip speed of rotating assembly shall not exceed 530 fps unless approved by Buyer. -14 25) See Specification 24590-WfP-JPS-MACS-TOOOS rev. 0, section 3.8.1 .6 for flexible comiec1ion ,equirements. -IS 26) See Specification 24590-WTP-3PS-MACS-T0005 rev. 0, section 63 for seismic testing requirements. ............ 27) Housing will be fabricated ftom ductile iron or high chromium cast iron (or bener). ,___ 
17 ,___ 
18 

1-9 SAFETY SCREENING .J._Yes _No - 20 Safetv Screenla!!'. / Evaluatioa Reaaired? trves oer 2-4590-WfP-GPP-SREG-002. E&NS Si.,aature re<Juired below. 
21 - 12 

23 - 24 - 25 - 26 - 27 - 28 -
29 - 30 
~ 

31 ,---
32 ----33 - /1 3'I 

Re•lsed to incorporate •ew specllic:atloa 24590-WTP-JPS-MACS-

~✓ ~ AM -~ l)fe',v -:.--
Tooo, , Rev. 0 to remove ASME AG-1 roq,irements. ~0-

. 
9 Other minor darificalioas •re as aoted wltla n,vision ban. ---,, ¢1/b: 

T•is data sheet is issued for quote. ~£.Jnv~ 

.. 

8 
Reissued for PID"Cbasc. Minor Change (Inclusion of pages 5 & 6 which 

M. O'Neill M. Summe,s C. Meng D.Lamberd s. Kmzscbmar R. E. Stevens 7/22/2009 were omitted in Rev. 7). 

Reissued ror purohase. Minor m-isio111 to fonnat for clarity. 
Roviied lhe Matorial Requisition number from 24$90-QL-MRA-MACS· 
00001 to &be new 24590--QL-MRA-MACS-00004. 
Corrected tag numbers and updated revisioa number. 
Ow,ged litlc to Centtitugal Multi-mge Blowen. 
Removed refc=e to cancelied calculation 25490-HLW-MAC-HOP-OOOOl. 
Added field for SSC Cbancterutio. 
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CENTRIFUGAL MULTI-STAGE BLOWER MRNo. 

• Data Sheet: 
24590-QL-MRA-MAC~004 
Plant Item No. Rev. No. 

24590-HL W-MAD-HOP-00018 2<f5!IO-HL W-MA-HOP-FAN-OOOOlA/BIC 
2<t5!10-IIL W-MA-HOP-FAN..00009A/B/C 9 

I Project: RPP-wrP Bldg./R.oom # HLW I H-BOOlC Manufacturer . 
2 Project No: 24590 

Supporting Calculations 
Manufaclurer . 

3 Site: DOE Hanford 24'90-HLW-M4C-IIOP-4IOOl 1 "PartNo 

4 Safety Class ss 
Supporting Dlnings 24S90-HLW-M6-BOP-00003 Quantity 

6 
s Seismic Categocy (Ne~26) sc-m :24S90-HLW-M6-HOP•20003 Requited 

6 SSC Cbmacteristic Air Permit S}l,tem Description 24S90-HLW-3YD-HOP-OOOOI Quality Level Q 
7 S}litemNo. HOP 
I . n-:.intion: HLW Boostu E:nncdoa Faat • Note 15 

AAdedrelemx:etoNou, JS. 
Upclalod deJip inlet c:ondiliom, capacity, DI extttnJI static pn:osure to alien 
wilh 24590-HLW•M4CllONKJ0J I Rev.l 
ECCN 24S90-HLW-M41!-HONJ0OOJ. 
~ field for Inlet Pross.mat Dosip Condidons ila place ofTolal Static 
Preaure(Max)ficld. 
Added field for tequin,d minimum elliciency at dooian eonclitions per COi . 
199933. 
RditJed &old for Maximum Discha,ge TempenlDre aad deleted NOie 16. 
RditJod field 1iom Natural Froquencies to Critical Speeds for clarity. 
Rm.""1 normal and minimum design condiliom for clarity. ' 
RniRd AMCA Dri¥O Arrangemout fi'om 810 7 ID align willt indllllry o&ring. 
Specified inlet box position to 360. 
Rolocued BloworMotor()peratini WeiptaadAISemblyWeightliekls ud • 

7 SJICCifiod Roller gmse lnbricated bearines, added 6elds for Mlil-
and hrt # fi>rbearini:, lubricallt, andcoaple+Bl2Jr. Chmgedconplerto 
vndoropeci6ed. 
Rmoed specified ma1orials for hoasmg, ,haft, blower w11 .. 1, 
IIIOUDlin& hmo, and inlet boJ<ilransisboa pioce to align with 
indm1,y offering. Mmrial gnde, IO l,e specified by vendor. 
IRovised inspection door size and drain from vendor spocilied to 
l"Nl'Tpor ,peoificmon, 24S90-WTP-3PS-MACS-T0004 Rev. S. 
Revised Split Housing. Inlet Box, & Jalet Tranllilion Piece fidcls to No. 
Specified •oal t)1'e u Double Carbon Ring w/ purge. 
Added NOie I 10 Special Drive F- field. 
Added Ou Composition and Acid Dew Point. 
Deleted Notos &, 10, i3, -l6, 17, and r.visedNo11:S7,12, 14, 18, 19, 
20,21 , &22 
Added Notes 23, 24,- 25, ml 26 
~ Nuclear Radiation field oa mo11lr data sheet to agree 
,rid,EQD. 
Revised Design Lifo on EQD fi'om S )'Cars IO 40 ,..._ 
Added Noee in Additional DBE !Jlformalioa field IO clarify equipmes,t 
is JIOlc,q,oc1td lO openle nbmerged. 

M. O'Neiil s. E. Andcr.soo C.Mffle A. Motetta s. KrelZSchmar R. E. Stevens 6/11/2009 
Reissued for purchase. Addition of insulation mquimoent 
IDcOlporalion of Vendor exceptions aod clarificalions. 

6 

M. O'Neill s. E. Anderson C.Meng C. Knauss s. KielZSclnnar R.E. SleYens 9/29/2008 

R&-ulfd with updared design coml.itiom, iaonnatted mechanical 
s datasheet for clarity, attached motnr and EQ datasbeets. This document 3/2612008 

supersedes 24590-HLW-MtJD.HOP-OOOOI 

M.O'Neill s. E.Andenion C. Mfflg C.Knauss s. Kretzschmar R. E. Sie,,a,s 

4 I«-issued forpun:hase, added Note I•, and updated design ronditions. Y. Nurdogan G. Dwm C.Meng D. Reinemaun J. Rouse J. Julyk 3/2112007 

3 Re-issued for putchase 1.Rewari NIA NIA R. Tometczak NIA E. lsem 3n12oos 
2 Re-issued for purchase 1. Rewari NIA NIA R. Tometczak NIA E.lsem 12/13/2004 

I 
Updated design ronditions aod re-issued for pun:hase, superseded 

J. Rewari WA 2•590-HLW-MAD-HOP-00019, 00020, 00035, 00036, and 00037. NIA J. Medina NIA E. lsem 8/1212004 

0 l"11ed fOT pmchase D. Green NIA NIA M. Ordona NIA H. Jalali llf17/2003 

Rev Reason for Re\'blon Systtm llesponsiblt 
E&NS Cbtc:ker Re¥1ewer Apprever Date Enelneer "-i•eer 

4 of10 



• ATTACHMENT 1 MR No. 

24590-HLW-MAD-HOP-00018 24590-QL-MRA-MACS-00004 

ELECTRICAL DATA SHEET Plant Item No. ~vNo. 

LOW VOLTAGE INDUCTION MOTOR 
24590-HL W-EM-HOP-MfR-OOOOSA/8/C 9 

24590-HL W-EM-HOP-MI'IUI0OOC.A/B/C 

Motor Tag No.: 24590-HLW-EM-HOP-MTR-OOOOSA/B/C and 24590-HLW-EM-HOP-MTR-00006A/B/C 
Driven "-•-'--t No. : 24590-HLW-MA-HOP-FAN-OOOOlA/B/C and 24590-HLW-MA-HOP-FAN-00009A/B/C 
Service: HLW Booster Extraction Fans 
Refer to "Primary Specification": 24590-WTP-3PS-MACS-T0005 
LINE 

DESCRIPTION 
USER SUPPLIER 

UNITS 
NO. SPECIFIED FURNISHED 

BASICD~TA: 
I . RATED HORSEPOWER . . HP 

2 SYNCHRONOUS SPEED . . RPM 

3 VOLTAGE 460 • V 

4 PHASE 3 • . 
s FREQUENCY 60 • Hz 

6 INSULATION CLASS F • . 
7 TEMPERATURE RISE ABOVE 40"C AMBIENT 80 • deg.C 

8 NEMA DESIGN TYPE (B, C, OTHER) B • . 

9 EFFICIENCY (STANDARD, PREMIUM) PREMIUM • . 

10 ENCLOSURETYPE(TEFC - SEVBREDUTY PERIEEEStd. 841, TENV, WP!() TEFC IEEE Std. • . 
841 

11 SERVICE FACTOR 1.15 • . 

12 COUPIBD DRIVE (DIRECT, BELT, GEAR) Direct • . 

13 BEARJNG (ANTI-FRICTION, Sl.llEVE) Anti-Friction • . 
14 BEARING SEAL (ONE END, BOTH ENDS) Both Ends • . 
15 SPACEHEATER (FORMOTORS >20HP) Yes • w 
16 RTD FOR Sl.EEVE BEARING : I per bearing for Belt drive only NIA • n 
17 TERMINAL BOX LOCATION • . 

18 WARRANTY (2 YEARS, 3 YEARS, 5 YEARS) see Terms and • . 
condition 

19 SHOP TESTS 

- MFR STANDARD TEST (Y cs / No) Yes • 
- ROUTINE TEST (Y cs / No) Yes • 
- FULLTEST(Ycs/No) No • 

20 UNUSUAL SERVICE CONDIDONS: Inverter Duty 

21 FI.AMMABI.E OR EXPLOSIVE_ GASES No • 
22 COMBUSTIBLE, EXPLOSIVE, ABRASIVE OR CONDUCTIVE DUST No • 
23 WET OR DRY OPERA TING CONDIDONS Dry • 
24 NUCI.E.AR RADIATION 0.S mrad/hr. 

25 SPECIALPAINTING REQUIREMENTS PER IEEE Std. 841 (Note 5) . 
26 OTHER (SC,SS, APC, Non-ITS) ss • 
27 OTHER (SEISMIC CATEGORY I, Il, Ill or IV) SC-ID . 

5 of 10 



ATTACHMENT 1 
MR No. 

• 24590-HLW-MAD-HOP-00018 24590-QL-MRA-MACS-00004 

ELECTRICAL DATA SHEET Plant Item No. RevNo. 

LOW VOLTAGE INDUCTION MOTOR 24590-HL W-EM-BOP-MTR-OOOOSA/B/C 9 I 
24590-HL W-EM-HOP-MfR-00006A/B/C 

Motor Tag No.: 24590-HLW-EM-HOP-MTR-OOOOSA/B/C and 24590-HLW-EM-HOP-MTR-00006A/B/C 
Driven EQuimnent No.: 24590-HLW-MA-HOP-FAN-OOOOlA/B/C and 24590-HLW-MA-HOP-FAN-00009A/B/C 
Service: HLW Booster Extraction Fans 
Refer to "Primary Specification": 24590-WTP-3PS-MACS-T0005 
LINE DESCRIPTION USER SUPPLIER 

UNITS 
NO. SPECIFIED FURNISHED 

:ZS MANUFACTURER . • . 

29 NEMAFRAME . • . 

30 MODEL NUMBER . • . 
31 SERIAL NUMBER/ MANUFACTURER DATE . . . 
32 

33 FUll LOAD CURRENT . • A 

34 FUU.. LOAD TORQUE . • ft-lb 

35 POWER FACTOR: - @ SO % LOAD . • % 

- @75% LOAD . • % 

• @100%LOAD . • % 

36 EFFICIENCY : - @50",HOAD . • % 
• @75%LOAD . ' • % 

- @ 100%LOAD • % 

37 LOCKED ROTOR CURRENT@ 100 o/o of RATED VOLTAGE • A 

38 LOCKED ROTOR CURRENT@ 80"/4 of RATED VOLTAGE . • A 

39 ALLOW ABLE STAIL TIME@FUll VOLTAGE . • SEC 

40 ALLOW ABLE STALL TIME@ 80% of VOLTAGE . • SEC 
41 LOSSF.S@ FULL LOAD . • w 
42 ROTOR WK2 @ MOTOR SHAFT SPEED (For> 250 hp only) . . lb-IP 
43 · STARTINGPOWERFACTOR (For>75hponly) . • -
44 SUB TRANSIENT REACTANCE AND X/R (For> 250 hp only) . • -
45 WEIGHT - • lbs 

46 ROTATION (CW, CCW, Bl-DIR.) FACING DRIVEN EQUIPMENT - • . 
47 MEAN TIME BETWEEN FAILURE (MOTOR 100 HP AND ABOVE) • 
48 STARTING METHOD (FUU/REDUCEO VOLTAGE, ASD APPLlCATION) ASD . 
49 

so RECOMMENDED BEARING LUBRICANT - • 

NOTES: 

(!)DELETED 

(2) Mo10r should be applied within its rating based on service factor of 1.0. 

(3) Data Sheet Line no. from 35 to 47 are applicable for motor 100 HP at1d above. 

( 4) The fan and motor ate subjected to the same environmental conditions. 

(5) Sec specifcation ?4590-WfP-3PS-MACS-T0005, Attachment B, forrequirements. 
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• 
EQUIPMENT QUALIFICATION 

DATASHEET (EQD) 

24590-HL W-MAD-HOP--00018 
Rev.: 9 

Attachment 2, Page 7 of l 0 

Equipment Identification 

24590-HLW-MA-HOP-FAN-OO00IA/BIC 

24590-HL W-MA-HOP-F AN-00009A/BIC 
Component Tag Number 0 SC !81 ss • APC 

24590-HLW-EM-HOP-M1R-00005A/BIC Safety 

24590-HLW-EM-HOP-M1R-00006A/BIC Classification 0 SDC 0 SDS • RRC 

Manufacturer I Supplier Note4 

Requisition Number 24590-QL-MRA-MACS-00004 

Model Note4 DSC-I DSC-II 

'Description (Include HL W Booster Extraction Fans. Seismic 181 SC-III 0 SC-IV 
descriptive text [ e.g., Category 

location, elevation]) 

Provides negative pressure on HL W melters and primary off-gas system. In conjunction with Stack Extraction 
Safety Function(s) 

Fans, provides motive force for off-gas flow through all off-gas equipment up to and including discharge at stack. 

Seismic Safety Function l8I Yes 0 No Room Number(s): H-B00IC 

Maintenance Accessible l8I Yes 0 No Method of Maintenance Access: 0 Remote · 181 Hands On 0 None 

Seismic Operability Requirements: 181 During Seismic Event 181 After Seismic Event 

ITS Equipment Type: .• Passive Mechanical 181 Active Mechanical 181 Electrical 

Equipment Environmental Qualification (EEQ) 

Environment 181 Mild O Harsh Hi Rad Service D Yes 181 No Design Life (yrs) 181 40 • Other __ 

Contamination Class: C2 with required maintenance 

Radiation Class: R2 

Time 
Parameter Duration WI'P Document Number Submittal Number 

Parameter Type/Units Vaine (number) Time Units (BUYER) (SELLER) 

Normal 

Normal High Temperature (0 F) 83 40 24590-HLW-U0D-Wl6T- Note4 yr 
00001 

Normal Low Temperature (°F) 59 40 24590-HLW-U0D-Wl6T-
Note4 yr 

00001 

Normal High Relative Humidity (%RH) 100 40 24590-HLW-U0D-W16T- Note4 yr 
00001 

Normal Low Relative Humidity (%RH) 10 40 yr 24590-HLW-U0D-Wl 6T- Note4 00001 

Normal High Pressure (in.-w.g.) 0 40 24590-HLW-U0D-WI 6T-
Note4 yr 

00001 

Normal Low Pressure (in.-w.g.) -0.1 40 24590-HLW-U0D-Wl6T-
Note4 yr 

00001 

Normal Radiation Dose Rate (mR/hr) 0.5 40 yr 24590-HLW-U0D-W16T-
00001 Note4 

Vibration Magnitude (g) NIA : 40 yr NIA Note4 

Vibration Frequency (Hz) NIA : 40 yr NIA Note4 

Additional Normal lnformation: 

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

I 
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• 
EQUIPMENT QUALIFICATION 

DATASHEET (EQD) 

24590-HLW-MAD-HOP--00018 
Rev.: 9 

Attachment 2, Page 8 of 10 

Equipment Environmental Qualification (EEQ) (continued) 

Time 
Parameter Duration WTP Document Number Submittal Number 

Parameter Type/Units Value (•umber) Time units . (BUYER) (SELLER) 

Abnormal 

Abnormal High Temperature (°F) 95 8 hr/yr 
24590-HLW-U0D-W16T-

Note4 
00001 

Abnormal Low Temperature (°F) 59 8 hr/yr 
24590-HLW-U0D-W16T- Note4 
00001 

Abnormal High Relative Humidity (%RH) 95 8 hr/yr 
24590-HLW-U0D-W16T-

Note 4 00001 

Abnormal Low Relative Humidity (%RH) 10 8 hr/yr 
24590-HLW-U0D-Wl6T- Note4 
00001 

Abnormal High Pressure (in.-w.g.) 4 8 hr/yr 
24590-HLW-U0D-W16T- Note4 
00001 

Abnormal Low Pressure (in.-w.g.) -6.7 8 hr/yr 
24590-HLW-U0D-W16T- Note4 
00001 

Abnormal Radiation Dose Rate (mR/hr) 0.5 0 hr/yr 
24590-HLW-UOD-W16T- Note4 
00001 

Wet Sprinkler System Present YES 2 hr/yr 
24590-HL W-U0D-Wl 6T- Note4 
00001 

Additional Abnormal Information 

Design Basis Events (DBE) 

DBE High Temperature (°F) 95 1000 hr 
24590-HL W-U0D-Wl 6T-

Not\:4 00001 

DBE Low Temperature (°F) · 59 1000 hr 
24590-HLW-U0D-W16T-

Note4 00001 

DBE High Relative Humidity (%RH) 95 482 hr 
24590-HLW-U0D-W16T-

Note4 00001 

DBE Low Relative Humidity (%RH) 10 1000 hr 
24590-HLW-U0D-W16T- Note4 
00001 

DBE High Pressure (in.-w.g.) 4 1000 hr 
24590-HLW-U0D-W16T-

Note4 00001 

DBE Low Pressure (in.-w.g.) -6.7 1000 hr 
24590-HLW-U0D-Wl 6T- Note4 00001 

DBE Radiation Dose Rate (mR/hr) 0.5 0 hr 
24590-HLW-U0D-W16T-

Note4 00001 

Flood Height (ft) 22 1000 hr 
24590-HLW-U0D-Wl 6T-

Note4 00001 

Submergence (ft) NIA** NIA** NIA 24590-HLW-U0D-W16T-
Note4 00001 

Chemical/Spray Exposure Yes 12.5 hr 
24590-HLW-U0D-W16T-

Note4 00001 

Additional DBE Information 
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 I (2/20/2008) Ref: NIA 
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• EQUIPMENT·QUALIFICATION 
24590-HL W-MAD-HOP-

00018 Rev.:~ 

i SJ DATASHEET (EQD) 
Attachment 2, Page 9 of l 0 

DBE Chemical Exposure Details 

DBE Chemical Types/Concentrations NONE 

Interfaces (Electrical) 

Power Supply Voltage 0/ AC, VDC) 460VAC 

Power Supply Frequency (Hz) 60 

Power Connection Method Note3 

1/0 Signals to/from Equipment Note3 

1/0 Connection Method Note3 

Interfaces (Mechanical) 
. 

Mounting Configuration ( orientation) Note3 

Mounting Method (bolts, welds, etc.) 
Isolation springs/ base to be welded to existing embeds or anchored into concrete depending on the .... 
Seller's ancbo~e configuration 

Auxiliary Devices None 

Equipment Seismic Qualification (ESQ) 

Parameter Title 
Reference/Document Venion/ Remarks 

Number Revision 

ENGINEERING SPECIFICATION FOR 24590-WTP-JPS-FB0I- Rev. 3 NIA 
WTP Seismic Design STRUCTURAL DESIGN LOADS FOR TOOOl 

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

ENGINEERING SPECIFICATION FOR 24590-WTP-JPS-FB0l- R.ev.3 NIA 
Specified Seismic Load STRUCTURAL DESIGN LOADS FOR TO00l 

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

NIA NIA NIA To be provided by the Seller via 
Design Seismic Load the G-321-E submittal process. 

(SELLER 
(Note 2) 

NIA NIA NIA To be provided by the Seller via 
Qualification Method the G-321-E submittal process. 

(SELLER) 
(Note 2) 

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

(Note 2) 

Submittal Number TBD TBD TBD NIA 
(BUYER) 

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



• 
EQUIPMENT QUALIFICATION 

DATASHEET (EQD) 

Notes and Additional Information 

24590-HLW-MAD-HOP-00018 
Rev.: 9 

Attachment 2, Page 10 of 10 

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 reqwred on the G-321-E form. 

24590-ENG-F00065 Rev I (2/20/2008) 

. r and byproduct materials, 
Please note that source, spec,al nt~~ 1954 (AEA) are regulated 

defined in the Atomic Energy (OOE) facilities exclus1veiy by 
as th U 5 Department of Energy h ·ty OOE asserts that 
at e • · t ·ts AEA aut on · . . . nd 
OOE acting pursuant o ' d exclusive respons1b1l1ty a 

ursuant to AEA, it has sole an ecial nuclear, and byproduct 
~uthority to regulate ~our~~a~~acilities. Information cont~•~~ 
materials at OOE~~es n~s provided for process descnp ,o 
herein on rad1onu , 
purposes only. 

Ref: NIA 
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R11204283 

CENTRIFUGAL MULTI-STAGE BLOWER MR No. 

• Data Sheet: · 24590-QL-MRA-MACS-00004 
Plant Item No. Rev.No. 
l4590-HLW-MA-BOP-FAN-00008A/B/C 24590-HL W-MAD-BOP-00038 24590-HLW-MA-HOP-FAN-OOOJOA/B/C 5 

I ProjeCJ: RPP-WI'P Bldg./Room # HLW/H-0429 Manufacturer . 
2 Project No: 24590 Supporting Calculations 24S90-HL'\V-M4C-HOP-0001 I . Manufacturer . 
3 Site: DOE Hanford Part No 

4 Safety Clsss · ss Sl!PP(llting Drawings 24S90-HLW-M6-HOP.OOOOS Quantity ' s Seismic Category (Note 27) sc-m 24S90-HLW-M6-HOP-20008 Rcquin:d 

6 SSCa..r-istic: Air Permit - Systan Description 24S90-HLW-3YD-HOP-OOOOI Quality Level Q 

7 System No. HOP 
I Description: HLW Offras Stack~ Blower - Note 1' 

' DESIGN CONDITIONS 
10 . Indoor Desil!D Temperature Minimum 59°F Maximum I !J5"F Relative H1111Udity JOo/o.(min) 

II Contamination Classification: Area C2/C3 Elevation 740 ff above MSL 

12 Environmental Qualificalion (sec Attachment 2) Hanford Slandard Atmospheric Ptessure 391 iDchos WC 
13 DJ:SIGN CONDmONS 
14 Design Blower Capacity (Nole22) 2211 ACFM Inlet AirTenmerature at Design Conditions · 29-4 Of 

IS Design S1atic Pn:ssun: (Notell) 82 inches WC InletAir Density al Design Conditi!)III l.tl408 lbs/ft' 

16 Minimum Blower Efficiency at Design Conditions 60 •t. Inlet Air Pressure at Design Conditions . 12.1 DSia 

17 Blower Efficiency at Design Conditions • % Power at Design Conditions • BHP 
11 Blower Speed at Design Conditions {Note 25) • RPM Equipmeot Design Tcmpen,ture (Note 18) • Of 

19 Max. Discharge Temp. at Design Conditions · • "F Critical Speeds (Note 17) . RPM 

20 CONSTR.UCUON 
21 Blower Manufacturer • Blower Model Nwnber • 
22 AMCA Drive Anallgement 7 AMCA Inlet Box Position 360 

23 AMCA Motor Position · Direct Drive AMCA Discharge CW360 

2• AMCA Rolation (Note9) CW Blower Scroll Type • 
25 Blower Motor OperalingWci,mt • pounds Assembly Weight (Mtr +.Blower + Base) "· pounds 

. 26 OverBU Skid Dimensions . . ·· (NoteS) Width . Height I~ Length • :. Inches 
27 Blower Bearing~ Roller- Greu,e Lubrlcaied Blower Bearing Mfg. • Bearing Part# . . 
21 Lnbricant Mfg. ·• Part# . Bearing Special Features (Note. 1, & 20) LIO Life 100 kbr ., 

29 Mechanical Coupling Mfi ·. • Part# . . , 

30 BLOWER WHEEL 
31 Blower Wheel Type (Note4) . Blower Shaft Diameter . 
32 Design Wheel Diameter • Actual Wheel Diameter . 
" Design Wheel Width * Actual Wheel Width . 
34 Design Blower RPM . Actual Blower RPM • 
35 Design Brllkc Hmscpowcr • Actual Brake Horsepower • 
36 BLOWER MATERJALS 
37 Housing (Notel2) Cast Ductile lrH Grade * Blower Wheel Stainless Steel Grade 

-.. . 
38 EV11Se N/A Grade NIA Mounting Frame Carbo• Steel Oradc • 
39 Shaft Stalnleu Steel Grade • Inlet Box / Tnnsilion Piece Cut Ductile Iron Grade . 
-40 Inlet Vane NIA Grade NIA Discharge DllltlDCr NIA Grade NIA 
41 InletScrffll NIA Ondc NIA OSHA Compatible Safety Guard• Carbon Steel Grade . 
42 BLOWER ACCESSORIES 
43 Flanged Inlet Yes Flanged Inlet Dimensions . 
44 Flanged Discharge Yes Flanged Discharge Dimensions • 
45 Flanged Discharge Evase No Flanged Evase Dimensions NIA 
4i; Split Housing No Split Housing Type NIA 
47 lnlctBox No Inlet Box Type NIA 
48 . Inlet Damper No Inlet Damper Tvoc NIA 
49 Inlet Transition Piece No 
so Inspection Door ( Note 7) Yes 
SI Drain Connection ( Note7) Yo, 
52 Shaft Seals Yu 
53 ---- Isolation Base No 
S• 
ss - S6 - Isolation Springs Yn 
S1 ....._ 
58 

Inlet Transition Piece Flange Dimensions 

Inspection Door Siz.o (Note 7) 

Drain Connection Size 1Note7) 
Seal Type 

Isolation Base Type 

Isolation Base Manufacturer 

Isolation Springs Mfr und Model No 
Isolation Springs Minimum Diameter 

oolalion Springs Deflection 
Isolation Sprin~ Restraint Features 

Please note that source, special nudear. 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 ,ts AEA authority. DOE asserts that 
pursu~nt lo AEA, ii has sole and exclusive responsibility and 
autho~ty to regulate source, special nudear, and byproduct 
matenals at DOE-owned nuclear facilities. Information contained 
herein on radionud ides is provided for process description 
ourcoses onlv. 

NIA 

l"NPT 
l"NPT 

· Double Carbon Rin~ v,/ pur:e 

NIA 
NIA 

• . .. . 
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CENTRIFUGAL MULTI-STAGE BLOWER MRNo. 

• Data Sheet: 24S90-01..-MRA-MACS--00004 
Plant Item No. Rev.No. 
24590-BLW-MA-HOP-l'AN-00008A/B/C 

24590-HL W-MAD-HOP-00038 24590-BLW•MA·BOP-l'AN-etlDl0AIB/C s I 
I Project RPP-WfP · Bldg./Room # HLW/B-&429 Manufacturer . 
2 Project No: 24590 Supporting Calculatioos 24S90-HLW-M4C-HONl0011 ManufilctuRr . 
3 Site: DOE Hanford Part No 

4 Safety Class ss Supporting Drawings 24590-HLW-Mfi-HOP-00008 Quantity ' 
5 Seismic Category (Note 27) sc-m 24S90-HL W-M6-HOP-20008 hquired 

6 SSCa.-.rimc Air Permit System Descm,tion 24S90-HL W .JYD-HOP:.00001 Quality Level Q 

7 System No. BOP 

I Description: BL W Offias Stack Extradlon Blower• Note 14 
9 Flexible Connection lnlet (Note 23 & 26) Yes Insulation (Note24) I Yes 
10 Flexible Connection Inlet 'Tvn,, Bnlded SSTL flexible hese 

11 Flexible Inlet Connection Material 316LSS braid censtructed wltll 384 SST 
12 Flexible Connection Manumctunor and Model No . 
13 Flexible Conne¢on Outlet (Note 23 & 26) Ya 

" FICXJble Connection Outlet Tvne Braided SSTI. fleslblc 11-
15 Flenble Outlet Connection Material 31'1. SS · braid constructed "'lib 304 SST 
16 Flexible Connection Manufacturer and Model No • 
17 Inlet Screen No 
18 Inlet Screen Features NIA 
·19 Blower Pedestal Yet 
20 Blower Pedestal Description Commoa moantfnc base for blower, motor, and llearfnp 
21 Insulation Studs No 
22 Silencer No 
23 MOTOJl ~ DRIVE REQUIREMENTS 
24 Driven Equipment} Motor I ASD relationship is as fullows:: -25 ·· BJower Tag Number Mjitor Tac; Number ASD Tag Number -,__ 
26 ·lIOP•FAN-00008A HOP~MTR-00007A HOP-ASD-00002A - .. HOP-FAN-00008B HOP-ASD-<!()002B Tl HOP-MTR-00007B ,__ 
21 · .. HOP-FAN-00008C HOP-MTR--00007C HOP-ASD--00002C ..__ 
29 HOP-FAN-OOOIOA . HOP-MTR--00008A HOP-ASD--00004A ..__ 
30 HOP-FAN-OOOIOB HOP-MTR-00008B HOP-ASD-00004B ..__ 
31 HOP-FAN--OOOIOC HOP-MTR-00008C HOP-ASD--00004C 
32 Variable Snttd Drive Yn Provided bv others 
33 Special Drive Featarcs II. ASD ta onentc naor from 38% ta 100% of nciulnd llM within a 30 -d time frame mu) -34 2. l'rovldn ASD nroumtmlnt! for motor IUM lo uu1 tlleollt!h 1111v critical 1-i dead bauds te avoid aasslve vibration 
35 GAS COMPOSfflON 
36 Component kg/hr wt% 
37 N2 2540 6.74E+01 -
38 ~ 778.1 2.00E+o1 - H20 388.4 39 1.03E+01 - Ar 43.3 1.15E+OO 40 -
41 COz 20.7 5.49E-01 -42 NO 2.89E-02 7.66E--04 - NH1 43 2 .44E-02 6.47E--04 -44 ..__ N20 1.25E-02 3.32E-04 
45 s~ 6.70E--03 1.78E-04 -46 NO, 4.83E-03 1.28E-04 -47 H2 3.53E-03 9.36E-05 - co 48 8 .52E-04 2.28E-05 
49 voe 1.38E-04 3.66E-06 - Hg 

.. . 
1.25E-04 3.32E-06 · 50 -51 HCI 6.58E-06 1.75E-07 -52 HF 3.99E-06 1.00E-07 -53 i. 1.11E-06 2.94E-08 -

5" Particulate 4.34E-11 1.15E-12 
'5 Tola) ,...._ .Jtt0.56 100 
56 · ,...._ 

Source; 24590-HLW-M4E-HOP-00001 pages 14-16 row 61 57 . ,._ 
58 -59 

2of 10 



CENTRIFUGAL MULTI-STAGE BLOWER MRNo. 

• Data Sheet: 24590-0L-MRA-MACs--00004 
Plant 11cm No. Rev. No. 

245'1-HLW-MA-HOP-FAN~0O&A/B/C I 24590-HLW-MAD-HOP-00038 24590-HLW-MA-HOP-FAN-eG018A/IIIC s 

I Project RPP-WTP Bldg.lRoom# HLW / B--0429 Manufacturer . 
2 Project No: 24590 Supporting Calculations 24590-HLW-M.CC.HOP-OOOI I Manu&cturer . 
3 Site: DOE Hanford .. y·-•• ,. Part No 

4 Safely Class ss Supporting Drawings 24590-HL W-M6-HOP-OOOO& Quantity ' s Seismic Category 1Notel7) sc-m 24590-HLW-M6-HOP-2000& Requim:I 

'6 SSC Oiandl:rillic AlrPermlt Syslem Description 24590-HL W-JYD-HOP-00001 Quality Level Q 

7 System No. BOP 
I Description: BL W Ofli!u Stack Enraction Blower - Note 14 

.....!..._ Notes 
10 1) • Denotes data to be provided / verified by vendor. - II 2) NI A denotes "Not Applicable". -12 3) mo denotes "To Be Determined'. - 13 4) The ~lier shaJI be anti-swge·dcsign developing continuously rising SP from free delive,y thru shutoff: -14 5) . Bounding dimensions not to exceed 70" W x 76" H x 120" L (Blower, Motor and Baseplate). -IS 6) Deleted -- 7) Sec Specification 24S90-WTP-3PS-MACS-TOOOS rev. O, section 3.8.2. I 16 ,___ 
17 8) Deleted .. - II 9) Rotation is listed as viewed from drive side. - 19 10) Deleted - 20 11) Deleted -

Blower hous!ng design pressure shall be -3 psi (-82 in WC). 21 12) - 22 13) Deleted -
23 14) Conlmts of this documcnl arc Dangerous Waste Permit affecting. - IS) Deleted 

.. 
24 -· 2S 16) Deleted - ,17) Critical speeds within op~i,g ranges to be blocked in ASD prograinming 26 - 18) This tempcralW'C is required for material selection and conosion analysis. The value is the average tempcralUie of the inlet temperature in line 14 of page 1 and the 
27 - Discharge Tempe,:aturc on Line 19 of page I. 
:2J 19) Provide each blower bearing with RTDs & 2 - dmctional (X and Y) vilmtion sensors for rcmole indication ,___ 
29 20) Radial type roller bearings shall have labyrinth type seal 

"Jo'" 21) The original, more conservative of82 incbes WC was retained rather than the minimum value 70 inches WC in 24S90-HLW-M4C-HOP-00011 Rev. 2. -31 
22) Design blower capacity is the predicted capacity from calculation, 24590-HLW-M4C-HOP-0001 I Rev I Page A-10 Cell Y61, divided by 2 (two blowers numing at · - capacity) 

32 23) Qmnections shall match Buyer's supply pipe: IO inch diameter, 3161. SS, Schedule 40S, w/ ISO lb, RF Flange. ,___ 
24) Blowers shall be insulated (except bearing housings) by Buyer and heat traced to maintain casing mcta1 temperature above the acid 

33 
,___ dewpoint of the process gas. 

34 lS) 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, ,___ 
See Specification 24590-WTP-3PS-MACS-T0005 rev. O, oection 3.8.1.6 for llex,blc conncctioo requirements. I JS 26) ,___ 

)6 27) See Specification 24590-WI'P-3PS-MACS-TOOOS n:v. 0, section 6.3 for seismic testing requirements. -)7 -38 -
39 

40 SAFETY SCREENING -41 sarm Screenl1t"lli'.valoatlon lleoufred? lfvcs per 24590-WfP-GPP-SllEG-002 E&NS Sluature reoulrtd below. x .Yes No 
42 -43 ,___ 
44 

I'--
4S 

' I'--
46 -47 -48 -49 -so 

I'--
S5 
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CENTRIFUGAL MULTI-STAGE BLOWER MR No. 

• 24590-QL-MRA-MACS-00004 Data Sheet: Pl~nt lterri No. Rev. No. 

24590-HLW-MA-HOP-FAN--00008A/B/C 
24590-HLW-MAD-HOP-00038 24590-HLW•MA·HOP·F AN--0001 OA/BIC 

5 

I Project: RPP-Wl"P Bldg.lRoom # HLW/H-0429 Manufacturer · . 
· 2 Project No: 24590 Supporting Calculations 24S90-HLW0M4C-HOP-OOOl 1 Manufacturer . 

3 Site: DOE Hanford . Part No· 

4 Safety Class ss Supporting _Drawings 24590-HL W-M6-HOP-00008 Quantity 6 

5 Seismic Category (Notel7) sc-m 24S90-HLW-M6-HOP-20008 Required 

6 SSC Chmu:ristic . .. .".Air P~rmlt System Description 24S90-HLW-3YD-HOP-OOOO I Quality Level Q 

7 System No. HOP 
8 Deserio ti on: HLW Oltgu Stack Extraction Blower - Note 14 ., /'\ 

Revised to Incorporate new 1peciDcalion 245,o-w ,r-lPS-

✓ AM -: ~J '/{ Jr.::.. 
5 

MACS-1t>00!5", Rev. 0 to remove ASME AG-1 requirements. 

~· -- ~ -v- fri../fo Other minor clarifications are a, noted with revision ban. 
This dab sheet is inued for ouete. ~...,~ 'K.Jnv'll-o 

4 
Reissued for F'urchase·. Minor change, (Inclusion of pages 5 
& 6 which were omitted in rev·. 3) . M. O'Neill M.Sumrncrs C: Men~ D.Lamberd S. Kretzschmar R. Stevens ?n.212009 
Reissued for purchase. Minor revisions to format for clarity. 

· Revised the Material Requisition number ftom 24590-QL-MRA-.. 
MACS-00002 to the new 24590-QL-MRA-MACS-00004. 

. . 
Corrected tag numben and updated revision nwnber. 

· Changed title to Centrifugal Multi-stage Blowers. 
Removed ref~ce to canc~l\ed calculation 25490-HLW-MAC-

-. 

HOP--00001. 
Added field for SSC Characteristic. 
Added reference to Note 14. 
Updated deslgn inlet conditions, capacity, and static pressure to ·: 
align wi.!l! 24590,,~W-M4C-HOP-00011 Rev.I 

· & ECCN 24590-HLW-M4E-HOP-OOO0I. 
Added field for fnlct Pressure at Design Conditions in place of Total 
Static Pressure (Max) field-

··-· 
Ad~.fi~ld for-required minimum efficiency at design conditions 
per CCN I 99933. Changed tide of field for Maximum Discharge 
Temper.µure snd deleted Note 16. 
Changed title of field from Natural Frequencies_ to Critical Speeds 
for clarity. 

3 
Removed normal and minirnµm design conditions for clarity. 
Revised J;NICA"1Jrlvc'Ji\itangcmcnt from 8 to 7 to align with 
industry offering. 
Specified inlet box position to 360. 
Changed A,~CA Discbarge from Upblast to CW 360 to 
allign with AM.CA 99•2406-83. 
Relocated Blower Motor Operating Weight and Assembly 
Weight fields and added field for Overall Slcid Dimensions. 
Specified Roller grease lubri?tcd bearings, added fields for Mfg. 
and Part# for bearing, lubricant, and coupler. Changed coupler 
to vendor specified. 
Rtvised specified materials for housing, shaft, blow..- wheel, 
mounting frame, and inlet box/transition piece to align with 
indusuy offering. Mat<:rial grades to be specified by vendor. 
Revised inspection door size and drain from vendor specified to . 
l "NPT per specification, 24590-WTP-3PS-MACS-T0004 Rev. 5. 
Specified seal type as Double .Carbon Ring w/ purge. 
Addod Note 2 to Special Driv~ Features field. ·-
Added Gas Composition. 
Deleted Notes 10, 13, 16 and revised Notes 17, 18, 19, 20, &21. ScoUE. 
Added Notes 2.2 23 24 25 26, & 27 Mike O'Neill Anderson C. Mcng A. Morretta S. Kretzschmar R, Stevens 6/11/2009 

Re-issued with updated design conditions, reformatted mechanical 
1 datashect for clarity, at1aehed motor and EQ datasheets, This 

document supercedes 24590-HLW-MUD-HOP-000()2,_. ScouE, 
Mike O'Neill Anderson C. Men~ C. Knauss S. Kretzschmar R. Stevens 3/26/2008 

I 
Re-issued for purchase, added Note 12, and uptaded design 

Y. Nurdogan G.Dunn C.Meng D, Reinemann 1. Rouse J. Julyk. 3/2112007 conditions. 

• Issued for pun:hasc J. R~wari NIA NIA J. Medina NIA E. lscm 8/12/2004 

Rn. Reason for Revision System Equipment 
E&NS Checker Reviewer Approver Eni,lneer EnPlneer Date 
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• ATTACHMENT 1 MRNQ, 

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

ELECTRICAL DATA SHEET Plant Item No. Rev No. 

LOW VOLTAGE INDUCTION MOTOR 
24590-HL W-EM-HOP-MTR-00007 AIB/C · 5 I 
245'JO-HL W-EM-HOP-MTR-00008A/BIC 

Motor Tag No.: 24590-HLW•EM-HOP-MTR-00007A/B/C and 24590-HLW-EM-HOP-MTR-OOOOSNB/C 
DrivenEQuipmcntNo.: 24590-HLW-MA-HOP-FAN-OOOOSNB/Cand 245.90-HLW-MA-HOP-FAN-OOOIONB/C 
Service: HL W OffllllS Stack Extraction Fan 
Refer to "Prirnarv Snecification": 24590-WTP-3PS-MACS-TOOOS 
LINE DESCRIPTION 

USER SUPPLU:R UNITS ·No. SPECIF'[ED FURNISHED 

BA!!IC DATA: 

1 RATED HORSEPOWER - • HP 
2 SYNCHRONOUS SPEED - • RPM 

3 VOLTAGE 460 • V 

4 PHASE 3 • . 
s FREQUENCY 60 • Hz 

6 INSULATION CLASS F • -
7 TEMPERATURE RISE ABOVE 40°C AMBIENT 80 . deg. C 

8 NEMA DBfilGN TYPE (B, C, OTHER) B • -
9 EFFICIENCY (STANDARD, PREMIUM) PREMIUM • -

. 10 ENCLOSURE TYPE (TEFC - SEVERE DU1Y PER IEEE Std. 841, TENV, WPll) TEFC IEEE Std. • -841 

11 SERVICE FACTOR I.IS • -
12 COUPLED DRIVE (DIRECT, BELT, GEAR) ~ • -
13 BEARING (ANTI-PRlCTION, SLEEVE) Anti-Friction • 
14 BEARING SEAL (ONE END, 00TH ENDS) BolhEruls • -
IS SPAq!HEATER (FORMOTORS > 20HP) · Yes • w 
16 RID.FOR SLEEVE BEARING : 1 per bearing fur Belt drive only . NIA • 0 

17 TE!U,iJNAL BOX LOCATION 
.. • -

18 WARRANTY (2 YEARS, 3 YEARS, S YEARS) seeTen111ud • -condition 

19 SHOP TESTS 

- MFR STANDARD TEST (Yes /No) Yes . 
- ROUTINETEST(Yes / No) Yes . 
• FUU.TEST(Yes / No) No • 

20 UNUSUAL SERVICE CONDIDONS: Invertx:rDuty 

21 FLAMMABLB OR EXPLOSIVE GASES No • 
22 COMBUSTIBLE, EXPLOSIVE, ABRASIVE OR CONDUCTIVE DUST No • 
23 WET OR ORY OPERATING CONDffiONS Dry • 
24 NUCLEAR RADIATION 0.5 mtadlhr. 

25 SPECIAL PAINTING REQUIREMENTS PER IEEE Std. 841 (Note 5) • 
26 OTHER (SC,SS, APC, Non-ITS) ss • 
27 OTHER(SEISMIC CATEGORY I , II, m or IV) SC-ill • 
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ATTACHMENT 1 
MR No. • 24590-BL W-MAD-HOP-00038 24590-QL-MRA-MACS-00004 

ELECTRICAL DATA SHEET Plant Item No. RevNo. 

LOW VOLTAGE INDUCTION l\fOTOR 24590-HL W-EM-HOP-MTR-00007 A/B/C 5 

24590-fil W-EM-HOP-MTR-00008A/B/C 
Motor TBI! No.: 24590-HLW-EM-HOP-MTR-00007 NBIC and 24590-HLW-EM-HOP-MTR-00008A/B/C 
Driven F.Quipment No.: 24590-HLW-MA-HOP-FAN-OOOOSNBIC and 24590-HLW-MA-HOP-FAN-OOOI0AIBIC 
Service: HLW Offos Stack Extraction Fan 
Refer to "Primary Specification": 24590-WIP-3PS-MACS-T0005 
LINX DESCRIP110N USER SUPPLIER 

. UNITS 
NO. SPECIFIED JURNISIIED 

28 MANUFACTIJRER . • -
29 NEMAFRAME - • -
30 MODELNUMBER . . . 
31 SERIAL NUMBER I MANUFACTURER DATE . • . 
32 

33 FUIL LOAD CURRENT - . A 

34 FUIL LOAD TORQUE - • ft-lb 

3S POWER FACTOR : · @ SO % LOAD • % 
- @75% LOAD - . % 

- @!00%LOAD . • % 

·36 EFFICIENCY: ·@ S0-/4LOAD - • % 

- @75%LQAD . • % 

- @ 100% LO.AD . • % 
·37 LOCKEDROTORCURRENT@IOO % of RATED VOLTAGE . • A 

· 38 LOCKED ROTOR CURRENT@ 80% of RATED VOLTAGE . • A 
. 39 ALLOWABLE STAll. TJMB@FUIL VOLTAGE . • SEC 

40 ALLOWABLE STAll. TIMB@80-/4 ofVOLTAGE . • SEC 
41 LOSSES@FUIL LOAD . • w 
42 ROTOR WY.2 @ MOTOR SHAFT SPEED (For> 250 hp only) . • lb-ft' 

43 STARTING POWER FACTOR (For> 75 hp only) . • . 
44 SUB TRANSIENT RBACTANCE AND X/R (For> 250 hp only) - • . 
45 WEIGITT . • lbs 
46 ROTATION (CW, CCW, BI-DIR.) FACING DRIVEN EQUIPMENT . • . 
47 MRA?-111MB BE1WEEN FAILURE (MOTOR 100 HP AND ABOVE) • 
48 STARTING METiiOD (FUI.UREDUCED VOLTAGE, ASD APPUCATION) ASD . 
49 

so RECOMMENDED BEARING WBRICANT . • 

NOTES: 

(I) DElEfED 

(2) Motor should be applMd within its rating based on service fac1Dr of 1.0. 

(3) Data Sheet Linc no. from 35 lll 47 are applicable for motor 100 HP and abov•: 

(4) Tho Cu, and mOlllr arc subjected lll the same oovironmcntal conditions. 

(S) Seo specifcation 24590-WTP-3PS-MACS-T0005 Attaclunent B, for requirements. 
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EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

24590-HL W-MAD-HOP-00038 
Rev.:5 

Attachment 2, Page 7 of 10 

Equipment Identification 

24590-HL W-MA-HOP-F AN-00008A/B/C 

24590-HL W-MA-HOP-F AN-0001 0A/B/C 
0 SC 181 ss Component Tag Number 0 APC 

24590-HL W-EM-HOP-MTR-00007 A/B/C Safety 0 SDC 0 SDS 0RRC 
24590-HLW-EM-HOP-MTR--OOOOSA/B/C Classification 

Manufacturer/ Supplier Note4 

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

-. Model Note4 0 SC-I osc-n 
Description (Include HL W Offgas Stack Extraction Fans. Seismic 

181 se-rir 0 SC-IV 
descriptive text [ e.g., Category 

location, elevation]) 
., 

Provides negative pressure on HL W second~ off-gas system. In conjunction with Booster Extraction 
Safety Function(s) 

Fans, provides motive force for off-gas flow through all off-gas equipment up to and including discharge at stack 

Seismic Safety Function 181 Yes 0 No · Room Nwnber(s): H-0429 

Maintenance Accessible 181 Yes 0 No Method of Maintenance Access: D Remote 181 HandsOn • ·None 

Seismic Operability Requirements: 181 During Seismic-Event 181 After Seismic Event 

ITS Equipment Type: D Passive Mechanical 181 Active Mechanical · 181. Electrical 

Equipment Enfuonmental Qualification (EEQ) ... 

Environment 181 Mild O Harsh Hi Rad Service · D Yes 181 .No Design Life (yrs) 181 40 D Other_ 

Contamination Class: C2/C3 with required maintenance 

Radiation Class: R2 

Time 
Parameter Duration WTP Document Number Submittal Number 

Parameter Type{(Jnits Value (number) Time Units (BUYER) (SELLER) 

Normal 

Nonna! High Temperature (0 F) 95 40 24590-HLW-U0D-Wl6T-
Note4 yr 

00001 

Normal Low Temperature (°F) 59 40 yr 
24590-HLW-U0D-W16T- Note4 
00001 

Normal High Relative Humidity (%RH) · 100 40 24590-HL W-U0D-W 16T- Note4 yr 
00001 

Normal Low Relative Humidity (%RH) 10 40 
24590-HLW-U0D-W16T-

Note4 yr 
00001 

Nonna! High Pressure (in.-w.g.) 0 40 
24590-HL W-U0D-WI 6T-

Note4 yr 
00001 

Normal Low Pressure (in.-w.g.) -0.4 40 
24590-HLW-U0D-W16T-

Note4 yr 
00001 

Normal Radiation Dose Rate (mR/hr) 0.5 · 40 24590-HLW-U0D-Wl6T-
Note4 yr 

00001 

Vibration Magnitude (g) NIA 40 yr NIA Note4 

Vibration Frequency (Hz) NIA 40 yr NIA Note 4 

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



• EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

24590-HL W-MAD-HOP-00038 
Rev.:~ 

Attachment 2, Page 8of 10 

Equipment Environmental Qualification (EEQ) (continued) 
nme 

Parameter Duration WIP Document Number Submittal Number 
Parameter Type/Units Value (number) Time units (BUYER) (SELLER) 

Additional Nomml Information: 

Abnormal 

Abnomml High Temperature (0 F) 9S 8 hr 
24590-HLW-U0D-Wl6T- Note4 
00001 

Abnormal Low Temperature (0 F) S9 8 hr 24590-HLW-U0D-Wl6T- · Note4 
00001 

Abnormal High Relative Humidity (%RH) 9S 8 hr 
24590-HLW-UOD-Wl6T- Note4 
00001 

Aboonnal Low Relative Humidity (%RH) 10 8 hr 24590-HLW-U0D-Wl6T- · Note4 
00001. 

Abnormal High Pressure (in.-w.g.) 4 8 hr 
24590-HLW-U0DaW16T-

Note4 00001 

Abnormal Low.Pressure (in.-w.g.) -6.7 8 hr 
24590-HL W-U0D-Wl 6T- Note4 
00001 

Abnormal Radiation Dose Rate (mR/hr) 0.5 0 hr 
24590-HLW-U0D-Wl6T- Note4 
00001 

Wet Sprinkler System Present YES 2 hr 
24590-HLW-U0D-Wl6T-

Note4 
00001 

Additional Abno~ Information 

Design Basis Event~ (DBE) 

DBE High Temperature (°F) 95 1000 hr 
24590-HL W-U0D-Wl 6T- Note4 
00001 

DBE Low Temperature (°F) 59 1000 hr 24590-HLW-U0D-Wl6T- Note4 
00001 

DBE High Relative Humidity (%RH) 95 1000 hr 
24590-HLW-U0D-W16T-

Note4 00001 

DBE Low Relative Humidity (%RH) 10 1000 hr 
24590-HL W-U0D-Wl 6T- Note4 
00001 

DBE High Pressure (in.-w.g.) 4 1000 hr 
24590-HLW-U0D-Wl6T- Note4 
00001 

DBE Low Pressure (in.-w.g.) . -6.7 1000 . hr 
24590-HL W-U0D-Wl 6T- Note4 00001 

· DBE Radiation Dose Rate (inRlhr) 0.5 0 hr 24590-HLW-U0D-Wl6T- Note4 . 00001 

Flood Height (ft) 
e • 24590-HLW-U0D-W16T-

1.58 1000 hr Note4 00001 

Submergence (ft) NIA"* NIA** NIA 24590-HLW-U0D-Wl6T-
Note4 00001 

Chemical/Spray Exposure Yes 12.5 hr 24590-HLW-U0D-Wl6T-
Note 4 00001 

Additional DBE Information 
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 
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• EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

DBE Chemical Exposure Details . 

DBE Chemical Types/Concentrations NONE 

. · Interfaces (Electrical) 

Power Supply Voltage 0' AC, VDC) 460VAC 

Power Supply Frequency (Hz) 60 

· Power Connection Method . Notc3 

1/0 Signals to/from Equipment Note 3 

1/0 Connection Method Notc3 

Interfaces (Mechanical) 

Mounting Configuration (orientation) Note3 

·. 24590-HL W-MAD-HOP-
00038 Rev.5 

Attachment 2, Page 9 of 10 

.. 

Mmmting Method (bolts, welds, etc.) 
Isolation springs I base to be welded to existing embeds or anchored into concrete depending on the 
Seller's anchol'a2e confarurntion. 

Auxiliary Devices .None 

Equipment Seismic Qualification (ESQ) 

Parameter Title 
Reference/Document Venion/ 

Remarks Number Revision 
. 

ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FB0 1- 3 NIA 
WTP Seismic Design SlRUCTURAL DESIGN LOADS FOR TO00l 

Specification (BlNER) SEISMIC CATEGORY ill & IV 
EQUIPMENT AND TANKS .. 

ENG~ERING SPECIFICATION FOR 24590-WTP-3PS-FB01-. 3 NIA 
Specified Seismic Load STRUCTURAL DESIGN LOADS FOR TOOOl 

(BUYER) SEISMIC CATEGORY ill & IV 
EQUIPMENT AND TANXS . 

NIA NIA NIA To be provided by the Seller via 
Design Seismic Load 1•· • -· ,· . the G-321-E submittal process. 

(SELLER 
(Note 2) 

NIA NIA NIA To be provided by the Seller via 
Qualification Method the G-321-E submittal process. 

(SELLER) 
(Note 2) · 

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

(Note 2) 

Submittal Number TBD · TBD TBD NIA 
(BUYER) 

24590-ENG-F00065 Rev I (2/20/2008) Ref: N/A 
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• EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

Notes and Additional Information 

24590-HL W-MAD--HOP-00038 
Rev.: 5 

Attachment 2, Page 10 of 10 

Note 1: Where pressure is given in inches of water colunm (in-w.c.) in the somce 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-321-E form. 

24590-ENG-F00065 Rev I (2/20/2008) 

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

Ref: NIA 



• 
MECHANICAL DATASHEET 

HOP HEPA PREHEATER 

Project: RPP-WTP 

Project No: 24590 

Site: Hanford, WA 

,:pumsv 
~POO 

Ill I \lllll llll\1111111111111 
R 11298346 

PLANT ITEM No. 
24590-HLW-ME-HOP-HTR-00002A 
24590-HLW-ME-HOP-HTR-00001 B 
24590-HLW-ME-HOP-HTR-0000SA 
24590-HLW-ME-HOP-HTR-000058 

Data Sheet Number 

24590-HLW-MED-HOP-00013 

Description: HOP HEPA Filler Preheaters 

Specification: 24590-HLW-3PS-MEEO-T0001 

P&ID: 
24590-HLW-M6-HOP-00010 
24590-HLW-M6-HOP-20010 

24590-HLW-MEC-HOP-00012 

Rev 

4 

24590-HLW-M5-V17T-00003 
Process flow diagram: 

24590-HLW-M5-V17T-20003 
Calculation Ref. No's. 24590-HLW-M4C-HOP-00011 

24590-HLW-Z0C-30-00035 

Reference Data 

Offgas Pressure C5Cell 
Heating Preheater Temperature Instruments (TE & TT) 

Boundary Confinement Elements 
Control Panel 

(Note 5) Boundary (Note 6) Inlet Offgas Outlet Offgas Housing 

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

Seismic Category SC-I SC-I SC-I SC-I SC-I SC-I SC-I 

Performs Air Permit 
Yes Yes Yes Yes Yes Yes Yes 

(AP) Function 

Design Code ASME VIII , Div 1 See See See See See See 
and ASME AG-1 Specification Specification Specification Specification Specification Specification 

Code Stamp No No No No No No No 

NB Registration No No No No N/A NIA NIA 

Temperature NIA NIA Internal NIA RTD RTD RTD Sensor Type Thermocouple 

Process Conditions Data 

Fluid Name HOP Offgas 

Process Data I Process Conditions Minimum Nonna! Maximum 

Mass Flow lb/hr 4,894 6,081 6,955 

Density @ Inlet/ Outlet lb/ft> 0.0615 / 0.0568 0.0567 I 0.0522 0.0523 / 0.0480 

Viscosity @ Inlet/ Outlet cP 0.0184 / 0.0194 0.0187 / 0.0196 0.0188 / 0.0197 

Vol. Flow Rate @68°F, 1 atm. SCFM 1,103 1,393 1,635 

Vol. Flow Rate @ Inlet/ Outlet ACFM 1,320 / 1,436 1,774 / 1,940 2,203 I 2,415 

Pressure @ Inlet I Outlet in-w.c. 345 / 343 334 / 332 326 / 323 

Differential Pressure in-w.g. -1.3 -1 .9 -2.4 

Temperature @ Inlet I Outlet •F 
84 / 120 105/141 124/160 ( min. fl T = 36°F, see Note 8) 

Relative Humidity @ Inlet/ Outlet % 100 / 33.8 100 / 36.5 100/38.7 

Inlet Velocity ft/s . 54 (calculated} 67 

Heat Capacity Btu/lb-°F 0.246 0.253 0.263 

Thermal Conductivity @ Inlet/ Outlet Btu/hr-ft-°F 0.0149 / 0.0158 0.0153 / 0.0161 0.0155 / 0.0164 

Heater Power Duty kW (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-00001 B 

MECHANICAL DATA SHEET 24590-HLW-ME-HOP-HTR-0O00SA 
24590-HLW-ME-HOP-HTR-00005B 

HOP HEPA PREHEATER Data Sheet Number Rev 

24590-HLW-MED-HOP-00013 4 

Mechanical / Process Design Data 

Minimum Operating Pressure psig -6 

Maximum Operating Pressure psig 0 

Maximum Operating Temperature OF 167 

Temperature Rise ( lff Inlet-Outlet) OF 36 

Design Flow Rate (@68 °F, 1 atm.) SCFM 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 ASTM 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 7J 

Fouling Resistance hr-ft'-°F / Btu None 

Max Concrete Interface Temperature OF Note4 

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 

Plenum 316L 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 lnconel / lncoloy Sheath 

Mounting Frame ASTM A 36 Carbon Steel Insulation Per 24590-WTP-3PS-NN00-T0001 

Bolting ASTM A 193 B8M / ASTM A 194 8M 

Page 2 of 10 



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

• 
24590-HLW-ME-HOP-HTR-00001 B 

MECHANICAL DATA SHEET 24590-HLW-ME-HOP-HTR-O000SA 
24590-HLW-ME-HOP-HTR-00005B 

HOP HEPA PREHEATER Data Sheet Number Rev 

24590-HLW-MED-HOP-00013 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 N6te 2 

Available Element Pull Space inch 48 

Weight lb I 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 shallnot exceed 150 °Funder 
any operating scenario. Concrete within 3 feet of the equipment shall not exceed 150 °F and 100 °F 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 R5/C5 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. 

(1) 24590-HLW-MS-HOP-00010 

(2) 24590-HLW-MS-HOP-20010 

(3) 24590-HLW-MEC-HOP-00012 

(4) 24590-HLW-M4C-HOP-00011 

(5) 24590-QL-POA-MEE0-00001-02-00001 

(6) 24590-HLW-MAC-CSV-00009 

(7) 24590-HLW-U0D-W1 6T-00001 

(8) 24590-HLW-M5-V17T-00003 

(9) 24590-HLW-M5--V17T-20003 

(10) 24590-HLW-Z0C-30-00035 

(11) 24590-HLW-3PS-MEE0-T0001 

References 
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• 
PLANT ITEM No. 

24590-HLW-ME-HOP-HTR-00002A 
24590-HLW-ME-HOP-HTR-00001 B 

MECHANICAL DATA SHEET 24590-HLW-ME-HOP-HTR-O0O0SA 
24590-HLW-ME-HOP-HTR-000058 

HOP HEPA PREHEATER Data Sheet Number Rev 

24590-HLW-MED-HOP-00013 4 

Sketch of HOP HEPA Filter Preheater 

Ci .. , 
• .... i • . ... 

, .. ........ _ .. .. _: . __ .. 
CJ () () CJ C> 

c: () () () ("; 
CJ C) Ci c·: 

l ,. ,= ,; .. , J 
36" (R5/C5 side) 

INSIDE LINER & 
51" (R2/C2 side) 
48" (R5/C5 side) 

OUTSIDE LINER 
FLANGE 

Front View 
(shielding removed) 

R5/C5 Filter Cave 
(Room No. H-0104) 

In-cast 
Liner 

Radiation 
Shielding 

' ' 

Steel Reinforced 
Concrete Wall 

: See Note4 
' ' 

~ 
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48" ~ 

60" (both nozzles) ~ 

Cross-Section 
View 

R2/C2 Service Corridor 
(Room No. HC0210) 

Insulation 

1 x Housing Temp 
Sensor Thermowell 

(Vendor to determine 
exact location) 

2 x Outlet Offgas Temp /\ 
Sensor Thermowells ~ 

Shield Plug & 
& 

2 x Inlet Offgas Temp /\ 
Sensor Thenmowells ~ 

Radiation Shielding 

Mounting Frame 



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

• 
24590-HLW-ME-HOP-HTR-00001 B 

MECHANICAL DATA SHEET 24590-HLW-ME-HOP-HTR-0000SA 
24590-HLW-ME-HOP-HTR-00005B 

HOP HEPA PREHEATER Data Sheet Number Rev 

24590-HLW-MED-HOP-00013 4 

Sketch of Shield Plug ' & 

Lead Wires 

0.75" 

View"B" 

I+------- 9.50"'------+1 

Elevation. (Section) 

R2 Shield Plates 

Shield Plug 

N.T.S. Section "A - A" 
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EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

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

Page 6 of 10 

Equipment Identification 

Full Component Tag Number or BNI 24590-HLW-ME-HOP-HTR-0000JB Safety Classification 
Stock Code Number 

24590-HL W-ME-HOP-HTR-00002A [8J SC [8J ss 
24590-HL W-ME-HOP-HTR-00005A 0 APC-PAM 

24590-HL W-ME-HOP-HTR-00005B 

Equipment Datasheet Number 24590-HL W-MED-HOP-00013 

Description HOP HEPA Preheaters Seismic Category 

181 SC-I • SC-II 

• SC-III • SC-IV 

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

Requisition No.: 24590-QL-MRA-MEE0-0000I See Page 1 - Mechanical Data Sheet 

Location (Facility / Building and HLW Facility /@ EL. 14' -0"/ Preheaters located in filter cave wall between RS/CS Filter Cave (Room 
Room No.) No. H-0104) and R2/C2 Corridor (Room No. HC0210). Associated control panels located in the R2/C2 

Corridor (Room No. HC02!0). 

See Note 14, and Drawing No. 24590-HLW-Pl-P23T-00208, HLW Vitrification Building Equipment 
Location Plan EL. 14 '-0" I 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 HEP A 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 prebeaters are part of the CS boundary. (SC) 4 .3.20 

4. Ensure the HEP A filters, filter housing, and the concrete around the prebeater 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 181 Passive Mechanical I D Active Mechanical I D Electrical 

Seismic Safety Function Seismic Operability Requirements 

181 Yes 0No D During Seismic Event D After Seismic Event [8JNone 

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

Classification of Environment [8J Mild D Harsh Qualified Life (years) [8J 40 D Other 

Room No. HC0210 Contamination Class : C2 Radiation Class: R2 

Room No. H-0 104 Contamination Class : CS Radiation Class: R5 

Parameter Value 
Parameter 

Rm.No. Rm.No. Duration Duration 
Parameter Type/Units HC0210 H-0104 (number) Units WTP Source Document Number 

Normal Ambients 

High Temperature (°F) 80 113 Note 18 Years 24590-HLW-U0D-WI 6T-0000I 

Low Temperature {°F) 66 59 Note 19 NIA 24590-HLW-U0D-W16T-00O0I 

High Relative Humidity (¾RH) 100 100 Note 20 NIA 24590-HL W-U0D-W l 6T-000O I 

Low Relative Humidity (¾RH) 10 5 Note 20 NIA 24590-HLW-U0D-W16T-00001 

24590-ENG-F00065 Rev 4 (Revised I 2/1 5/2009) Ref: NIA 
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Parameter Value 
Parameter 

Rm.No. Rm.No. Duration Duration 
Parameter Type/Units HC0210 H-0104 (number) Units 

Normal Ambients 

High Pressure (in.-w.g.) 0 0 Note 21 NIA 

Low Pressure (in.-w.g.) -0.1 -1.4 Note21 NIA 

Radiation Dose Rm. No. HC0210 0.5 - 40 Years 
Rate (mRad/hr) Rm. No. H-0104 - 35400 40 (Note 22) 

Plant/Process Induced Vibration 0 Yes !ZI No 

Additional Normal Ambient Information NIA 
Abnormal Ambients 

High Temperature (°F) 148 126 8 hours I year 

Low Temperature (°F) 40 40 Note 19 NIA 

High Relative Humidity {%RH) 100 100 Note 20 NIA 

Low Relative Humidity (%RH) 4 6 Note 20 NIA 

High Pressure (in.-w.g) 4 4 Note21 NIA 

Low Pressure (in.-w.g) -6.7 -6.7 Note 2 1 NIA 

Radiation Dose Rm. No. HC0210 0.5 - 0 Years 
Rate (rnR/hr) Rm. No. H-0104 - 35400 0 (Note 22) 

Exposure to Wet Rm. No. HC02 10 Yes - 2 

Sprinkler System 
hours 

Rm. No. H-0104 - No NIA 

Additional Abnormal Ambient Information NIA 

Design Basis Events (DBE) Ambients 

High Temp,:rature (°F) 115 135 1000 hours 

Low Temperature (°F) 40 40 Note 19 NIA 

High Relative Humidity (%RH) 100 100 1000 hours 

Low Relative Humidity (%RH) 10 6 1000 hours 

High Pressure (in.-w.g) 4 4 1000 hours 

Low Pressure (in.-w.g) -6.7 -6.7 1000 hours 

Radiation Dose Rm. No. HC0210 0.5 - 0 

Rate (mR/hr) hours 
Rm. No. H-0104 - 35400 0 

Submergence (see Note 17, flood height) Yes Yes 1000 hours 

ChemicaVSpray Rm. No. HC0210 No - 12.5 
Exposure hours 

Rm. No. H-0104 - No NIA 

Additional DBE Information NIA 

DBE Chemical Exposure Details 

DBE Chemical Types I Concentrations \ None 

24590-ENG-F00065 Rev 4 {Revised 1211512009) 

24590-HLW-MED-HOP-00013 Rev.: 4 
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WTP Source Document Number 

24590-HLW-UOD-Wl6T-OOOOI 

24590-HLW-UOD-W16T-00001 

24590-HLW-UOD-Wl 6T-00001 

24590-HL W-MAC-CSV-00009 

24590-HL W-UOD-Wl 6T-00001 

24590-HLW-UOD-Wl 6T-00001 

24590-HLW-MAC-CSV-00009 

24590-HLW-UOD-Wl 6T-00001 

24590-HL W-UOD-Wl 6T-00001 

24590-HLW-UOD-Wl6T-00001 

24590-HL W-UOD-Wl 6T-OOOOI 

24590-HL W-MAC-CSV-00009 

24590-HLW-UOD-Wl 6T-OOOO I 

24590-HL W-UOD-W 16T-OOOO I 

24590-HLW-MAC-CSV-00009 

24590-HLW-UOD-W1 6T-00001 

24590-HL W-UOD-Wl 6T-OOOO I 

24590-HLW-UOD-Wl6T-OOOOI 

24590-HL W-UOD-Wl 6T-OOOOI 

24590-HLW-UOD-WI 6T-OOOOI 

Ref: NIA 
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Electrical Interfaces Supporting the Safety Function (see Note 13) 

Power Supply Voltage (V AC, VDC) 480V AC 3-Phase, 120V AC I-Phase, and 120V AC I-Phase (UPS) 

Power Supply Frequency (Hz) 60Hz 

Power Connection Method Fusible Disconnect in NEMA 4 Enclosure 

1/0 Signals to/from Equipment Remote On/Off via discrete I/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 11 

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 NIA 
Specification Qualification of Seismic Category I/II T000I 

Equipment and Tanks 

Specified Seismic Load HLW Vitrification Building Seismic 24590-HLW-S0C-S 15T- E use ISRS figure 46, 47, 48, 73, 
Parameters Analysis - In-Structure Response Spectra 00009 74, and 75 per CCN 177700 

(ISRS) 

Equipment Qualification Notes and Additional Information 

Note 9. Qualification data to be provided by SELLER through the submittal-process as required on G-321-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 1 l. Liner c·asf 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 R2/C2 corridor (Rm. No. HC02 10) only . There is no 
electrical interface for the preheaters on the RS/CS filter cave (Rm. No. H-0104) side. 

Note 14. Through-wall equipment subject to HC0210 room environment on one side and H-0104 room environment on the other. 

Note 15. Environment is "Mild" if equipment remains within manufacturer's rated environmental capabili ty. 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 HC0210 per 24590-HLW-UOD-W16T-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 of22" 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 ofrebar 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 12/1 5/2009) Ref: NIA 
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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 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 21. 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 "O." 

(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 "O." 

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 of2 
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 AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear, and byproduct 
materials at DOE-owned nuclear facilities . Information contained herein on radionuclides is provided for process description 
purposes only. 

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) •Ref: NIA 
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Revision History 

Rev Description 
System Equip 

Checked 
Engr Enf1"1 

Updated Mech Data Sheet Reference 
6' 0' -;) 9rif::: Data. Removed safety designations. 

Revised preheater sketch, added sensor ~· 
~ am 

thermowells and shield plugs. Mike 
4 Added sketch of shield plug. O'Neill Krogness 

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 
additional inleVoutlet thermowells. Mike Bernard James 

3 
O 'Neill Ip Krogness Added EQ Data Sheets. 

Incorporated 24590-WTP-M6N-MB0T-
00005. 

Re-issued for Purchase. 

Revised Quality Level fo,r Off gas Pressure 

2 
Boundary, Heating Elements & Control 

J Rouse 
A. 

S Jain Panel to QL-1 and incorporated submittal Cutrona 
24590-QL-POA-MEE0-00001-02-00001 

1 
Issued for Flow & Thermal Analysis Data J . A . . R . 
Revisions Rewari Cutrona Tometczak 

0 Issued for Purchase Jason A. Jagdish 
Medina Cutrona Rewari 
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~ 11306236 PLANT ITEM No. 

• MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV-RLD-VSL-00007 

.__. 
.~ .. w1.:i.~ 

Project: RPP-WTP . ~~ P&IDs: 2459D-HLW-M6-RLD-00001 and 00006 
Project No: 24590 . Calculation: Attachment 1 
Project Site: Hanford Vessel Drawing 2459D-HLW-MV-RLD-00025001/-00025002/ & 

-000250031-00025004 · 
Description: Acidic Waste Vessel RLD-VSL-00007 Reports/Other Documents Attachment 1 

Reference Data 
Charge VesselS (fag Numbers) RLD-VSL-00015A, RLD-VSL-00015B 
Pulsejet Mixers / Agitators (fag Numbers) RLD-PJM-00005, RLD-PJM-00006, RLD-PJM-00007, RLD-PJM-00008 
RFOs/Pumps (fag Numbers) RLD-RFD-00162A, RLD-RFD-00162B 

8S!! n D D ata 
Quality Level Q (Note 15) Fabrication Specs 2459D-WTP-3PS-MVOO-T0001 
Seismic Category SC-2 Design Code ASME VIII Div 1 ''"·' 
Service/Contents Radioactive Liquid Code Stamp Yss 
Design Speclflc Gravity 1.0 NB Registration Yes 
Maximum Operating Volume I gal 15,758 (Note 3) Weights ·(lbs) ·.E!!!llh'. Qi!imlliog Test 

Total Volume I gal 18,145 (Note 3) Estimated 43,000 186,000 194,000 
Environmental Qualification See EQ Sections 

Inside Diameter inch 156 Wind Design Not Required 
Length/Height (fl-Tl) inch 186 Snow Design Not Required 

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MVOO-T0002 
Operating Design Design 

24590-WTP-3PS-SS90-T0001 
Internal Pressure psig Atm 15 None 
External Pressure psig 0.83 FV None Postweld Heal Treat Not Required 
Temperature "F 195 220 None Corrosion Allowance · Inch 0.04 (Note 10 & 11) 

(Note21) 
Min. Design Metal Temp. ' F 40 

Materials of Construction 
Com122nent Material Minimum Thickness / Containment 

Size 

Top Head SB 688 ND8367 See Drawing Auxiliary (Note 4) 
Shell SB 688 ND8367 See Drawing Primary (Note 4) 
Bottom Head SB 688 ND8367 See Drawing Primary (Note 4) 
Support SA 240 304 (Note 2) See Drawing NIA 
Jacket/Coils/Half-Pipe Jacket NIA NIA NIA 
Internals & SB 688 ND8367 {for pulse Jet mixers, charge See Drawings & · NIA 

vessels, & Internal supports) Note 22. 
Pipe Seamless SB 690 ND8367(lor thermal sleeves & See Drawings & Notes 1 and 4; thermowells 

& bubbler piping for N4DAIBIC & N42AIBIC) / . Note22 are primary 
SB 622 N06022 (for all other Internal piping, 
thermowells, and nozzles) 

Forgings/ Bar stock 

& SB 564 ND8367; SB 564 ND6D22 (for See Drawings & Thermal nozzles & thermowslls 
thermal nozzles, nozzles, & thermowells) Note 22. are primary 

Gaskets NIA NIA NIA 
Bolting NIA NIA NIA 

Miscellaneous Data 
Orientation Vertical 
Insulation Function Not Appl/cable 
Insulation Thickness (inch) Not Appl/cable 

s ecial nud ear and byproduct materials, 
Please note that source, P Act of 1954 (AEA) are regulated 
as ~efi~edsln r:a=~~ ~n:;Jrgy (DOE) facilities exclusively by 
al Ee actin. ursuant to its AEA authority. ·DOE asserts that 
DO 1 1

9 ~EA it has sole and exclusive respons1b1lily and 
pursu~n o re ~late source special nuclear, and byproduct 
:::'.::':n'ars ~~ DOi--OWned nud~ar facilities. Information d cont~l~ed 
herein on radionudides is provided for process escnp on 

purposes only. 

. Support Type Skirt 
lnsulatton Material Not Applicable 
Internal Finish Descaled as laid 
External Finish Descaled as laid 
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MECHANICAL SYSTEMS DATA SHEET: VESSEL 

Notes/Remarks 

PLANT ITEM No. 

24590-HLW-MV-RLD-VSL-00007 . 

•Tobe determined by the vendor. 

Note 1: 

Note2: 

Notti 3: 

Note 4: 

Note 5: 

Nozzle necks below the high operating liquid level are Primary, others Auxiliary. 

Material shall have Carbon Content of 0.030% Max. Non-welded specialty Items are excluded from this 

requirement. 
Vessel volumes are approximate and do not account for manufacturing tolerances, nozzle11, and displacement 
of intemals. 
All welds forming parl of tbs primary and auxiliary containment including nozzle attachment welds shall be 
subjected to 100% volumetric examination. 
This vessel Is located in a Black Cell. 

Note 6: Contents of this document a,. Dangerous Waste .Permit affecting. 
Note 7: A As a minimum, all welds on intemal components and supports shall be dy.-penetrant tested. 
Note 8/Ju.. Deleted. 
Not• 9: Deleted as per Report No. 24590-WTP-RPT-M-04-0007 Rev. 0 dated 29 Oct 2004. 
Not• 10: Seller shall ensure that an additional 0.10" Is available ror erosion In the bottom head and shall n,port the 

minimum thickness requlrsd ,Or all spt1ciDed loading conditions, exclusive of 11roslon and corrosion 

Note 11: 

Not1112: 
Note 13: 
Not1114: 

Note 15: 
Note 16: 
Note 17: 

Note 18: 

Not1119: 

Note 20: 

allowances. 
Seller shall ensure that an additional 0.05" is available for erosion In the Interior conical surface of the pulse 
jet mixers. 
Deleted. 
This n,vision of the data sh-t Incorporates SDDR No. 24590-WTP-SDDR..PROC-04-00670 by reference. 
Required data for thermal stress analysis for the nozzle exposed to higher tsmperatur11s: 
• Hot eJ11ctor trans/en, from vessel (Ejectors RLD-EJCTR-000081 -00050, -00056, & -00059): 

a. Only one of the hot ejecton will be used at a time during transfers. 
b. Transfer frequency,,, 1 transler/24 hrs for 5.4 hrs; st11am mass Row rate = 1423 lb/hr. 

Vessel to be designed, fabricated, testsd to L-2 requirements defintld In 24590-WTP-3PSMVOO-T0001. 
All hydrodynamic and overblow loads shall be Included with tlHI seismic analysis a11 per thi• data sheet. 
Please note that source, special nuclear and byproduct materials, as denned In the Atomic Energy Act of 1954 
(AEAJ, an, regulated at the U.S. Department of Energy (DOE) facilities exclus/vely by DOE acting pursuant to 
Its AEA authority. DOE assert11, that pursuant to the AEA it has sole and exclusive responsibility and authority 
to n,gu/at11 source, sp11e/al nuclear, and byproduct materials at DOE-owned nuc/-r facllities. Information 

· contained ht1l'llin on radionuclldt111 Is provided for process description purposes only. 
Tht1 vesssl design shall account for buoyancy 11ffects due to the room flood height of 22 ft. •-uming the 
vessel Is empty (worst case). 
Revision 7 revises quality level, d-lgn specllfc gravity, operating & d11sign temperatun,, opt1ratlng 11xtemal 
pn,ssure, deleted weld ov11rlay around 11/ector nozz/11s, added Notes 15 - 19; revised cyclic data, eye/le notes 
for pan,nt vessel, hydrodynamic info, E&NS Saf11ty Scn,en box, and added E&NS tllgnature box. Added 
sections ,Or MOB, revised Nozz/11 Loads, DOE Rad/oactlv• Materials Disc/aimer (Note 17), Tab/11 o, Nozzle 
Connections, and Equipment Qualification Data11heet. 
Revised Equipment Qualification data to new datasheet rorm and renumbtlred Equipment Qualification Notes 
,Or clarity. Revised Hydrodynamic Loading, PJM Overblow Loads, design pressures/temperatures ,Or nozz/11s 
and Nozzle Loads. 

Note 21: Design Guide 24590-WTP-GPG·M-050 states that design temperature shall be 25"F over maximum op11ratlng 
temperature. 

~~ ·, · Materials are consistent with Cale. No. 24590-HLW-MVC-RLD-00009, Ssction 2.2. &, 

Seismic 
Seismic Response Spectra curves: Figures 549,550, and 552 from calculation 24590-HLW-SOC-S15T-00057 (See CCN 
185273). Seismic analysis to be combined with operating conditions, single overblow, and any sloshing loads Imposed. 
Sloshing loads on vessel Internals are considered. per ASCE 4-98. Analysis to consider worst case seismic loads on the 
vessel proper and on the vessel internals. The response curves and sloshing loads wlll be provided via the Material 
Requisition. 
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PLANT ITEM No. ~ · llJP MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV-RLD-VSL-00007 

-
E :qu1pment ;vc1c aa C I" D t Sh eet- p arent Vessel 

Component Plant Item 24590-HLW-MV-RLD-VSL-00007 
Number. 
Component Description Parent Vessel 

The information below is provisional and envelopes operational duty for fatigue assessment It is not to be used as ooerational data. 
Materials of Construction SB 688 N08367 

Design Life 40 years 

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

Load Type Min Max Number of Cycles Comment 

Design Pressure psig FV 15 10 Nominal assumption 

Operating Pressure psig -6.0 0 3.BE7 Equipment Cyclic Data Sheet Note 3 (Parent Vessel) 

Operating •F 
59 195 14,600 Equipment Cyclic Data Sheet Note 4 (Parent Vessel) 

Temoerature 

Contents Specific Gravity 1.0 1.0 NIA 

Contents Level inch Empty Rooded 14,600 One cycle per day. 

Localized Features 

Nozzles Within 5tfF of operating Normal operations wl/1 cause Superheated Steam at 358 ~F 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 aer month. 

Air Inlet 

Delivery 

Supports 

Equicment Cvclic Data Sheet Notes - Parent Vessel 
Note 1: Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning 

duty unless otherwise noted. 

Notti 2: Perform fatigue assessment/analysis for the following nozzles and associated piping over 40 yea,s from 0 psig at 59 °F 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 

Not• 3: 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.BE7 cycles) per 24590-
HLW-MVC-30-00001, Appendix A, Sheet A-8. 

Not• 4: 195°F value Is conservative and used to provide design margin on 149°F minimum required value found in Reference 24590-HLW­
MVC-30-00001, Rev B (24590-HLW-MVE-30-00001). 
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E :qu1pmen ;yc1c aa t C I" D t Sh eet- PJM s 
Component Plant Item RLD-PJM-00005, RLD-PJM-00006, RLD-PJM-00007 & RLD-PJM-00008 
Number: 
Component Description Pulse Jet Mixers 

The lnfonnation below is provisional and envelopes oneratlonal dutv for fatiaue assessment It is not to be used as onerational data. 
Materials of Construction SB 688 N08367 

Design Life 40years 

Component Function and This component is part of a mixing system. It repeatedly floods and empties. The action is caused by 
Life Cycle Description v11cuum 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 the oarent vessel contents. The internal vessel Is In cvclic dutv. 

Load Type Min Max Number of Cycles Comment 

Design Pressure psig FV 135 100 Nominal assumption 

Operating Pressure psig FV 14 3.8E7 Max. Operatlng 

Operating "F 59 195 NA Same as parent vessel 
Temperature 

Contents Specific Gravity 1.0 1.0 NA Same as parent vessel 

Contents Level Inch Empty Flooded 3.8E7 Coincident with pressure cycles 

Thrust lbf -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. 

Eauipment 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 e~ 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 50¾ of the_ number of PJM 
cycles. 
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.-
Component Plant Item 
Number: 
Component Description . 

E ui ment C clic Data Sheet - Char e Vessels 
RLD-VSL-00015A, RLD-VSL-00015B 

Charge Vessels 

The information below is orovlslonal and envelooes ooerational duty for fatioue assessment. ·tt is not to be used as ooerational data. 
Materials of Construction SB 688 N08367 

Design Life 40years 

Component Funcllon 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 
buovancv forces when immersed In the parent vessel contents. The vessel is in eve/le dutv. 

Load Type Min Max Number of Cycles Comment 

Design Pressure psig FV 135 100 Nominal assumption 

Operating Pressure psig FV 60 14,600 

Operating "F 59 195 14,600 Same as parent vessel 
Temperature 
contents Specific Gravity 1.0 1.0 14,600 Same as parent vessel 

Contents Level inch Empty Rooded 14,600 Coincident with pressure cycles 

Localized Features 

Nozzles 

Air Inlet 

Delivery 

Supports buoyant to loaded 14,600 eye/es 

Equipment Cvclic Data Sheet Notes - Charge Vessels 

• 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. 
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Design Considerations for Loads Induced b Pulse Jet Mixers PJMs 
Pulse Jet Mixers (PJMs) are designed to mix the vessel contents using a liquid 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 Sl,!ction cycle a vacuum is created in the PJM 
headspace and the level within the PJM rises to fill 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 allowed to reach equilibrium. 

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

Normal Operations: Liquid ffows 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 First Natural Frequency 
1 inch 13.2Hz* 
2inch 7.4Hz* 
3 inch 5.0Hz ... 

• See 24590-WTP-MVC-50-00001, Section B.1.2.2 for vortex shedding frequency (4 
PJMClass) 
By extrapolation from 1 ·tneh 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. 

Alt internal components shalt 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 
concurren with the seismic event. R ure 1 below rovides the acoustic load intensl that encom asses both SOB and MOB. 

H drod namic Loads Due to Normal PJM O erations 

Normal operation imposes a cyclical load as described in the following table: 

Radial Direction Axial Direction 
Peak Positive Peak Negative Peak Positive Peak Negative 

4PJMClass (osiJ (psi) fosll (psn 
Targets between vessel Center and PJM 0.3 -0.2 0.25 -0.2 
Targets between PJM and vessel outer wait 0.8 -0.8 0.4 -0.8 

The hydrodynamfc pressure applies across the projected area of the component Positive hydrodynamic forces act in the radial, outward 
direction and the vertrcal, upward direction. Seller shalt apply the radial load simultaneously in the radial direction and normal to the radial 
direction in the horizontal plane. · 
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PJM Overblow Loads 
Discussion: During normal operation, pulse jet 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 
c1;msists of acoustic pressure (2Hz to 200Hz) developed in the first 200ms of the event and a load due to the bubble rising through the 
nu1i1. 

TIie.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 the occur at different times durin the overblow event. 
Acoustic Load 

Number or Acoustic · 
Cycles 

Bubble Rise Load 

Number Bubble 
Rise C les 

• The acoustic design load in Figure 1 is applied to the visible (as viewed from the overblow 
origin) surface of cylindrical targets such as pipes, charge vessels, and PJMs. The load is 
applied in the direction nonnal 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 (i.e. cross-sectional) area 
of the object times the acoustic design load (psi) indicated in Figure 1. 

• Each target Is considered independent of the su"oundlng targets: e.g. the su"ounding targets 
do not impede the acoustic wave by cas_tlng a shadow, 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 PJMs. The loads are not additive for multiple overblows. 

• No intemal·components shall be placed within 5 PJM nozzle diameters (5 • 4 in = 20 in) of a 
spherical zone centered at any overblowing PJM nozzle. 

Figure 1: Acoustic Design Load 
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Target Diameter (in) 

The ,ollowlng data is required to determine the load: 
Target Diameter 
Target Principal Axis 

Overblow Source Coordinates 

Figure 2: Load Application 

SHADOW 
(NO LOAD) · \ {!)' . .' 

' ! ·, .I 
·~ _/ 

:so URCEOF 
, · OVERBLOW 

SHADOW 
(NO LOAD) 

LOADED {; 

,c..~&--s_"""~,l~c~ o, 
OVERBLOW 

1000 events X 40 cycles/event for a total of 40,000 acoustic cycles. 

A vertical force per projected area of 1.7 psi is applied t o the surfaces in the 36-inch diameter 

cylindrical zone centered a t the overblowing PJM(s). The bubble can be at any elevation above the 
overblowing PJM and only affects one zone (36-inch diameter r egion) at a time. When there ar e 

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

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

1000 events X 1 cycle/event 
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Nozzle Loads 

Nozzle Nozzle Orientation Desian Loads (Force In lbs, Moment in ft-lb) 

Number Size (in) <:-r I H"'"') Load Case Fx Fy Fz Mx My . 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 V Seismic 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 1SO 
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 2OD V Seismic 244 162 244 398 597 597 
Thermal 46 41 62 75 150 150 
Weiaht 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 

NOB 1.5 V Seismic 138 92 138 228 342 342 
Thermal 26 50 50 43 86 86 
Weiaht 34 56 34 46 29 29 

N09 2OD V Seismic 244 162 244 398 . 597 597 
Thermal 46 220 62 100 150 150 
Weiaht 34 90 34 46 29 29 

N10 2 V Seismic 244 162 244 398 597 597 
Thermal 46 120 62 110 150 240 
WeiQht 34 56 34 46 29 29 

N11 2 V Seismic 244 162 244 398 597 597 
Thermal 120 70 62 110 150 290 
Weiaht 34 56 34 46 29 29 

N12 2 V Seismic 244 162 244 398 597 597 
Thermal 90 41 62 75 150 200 
Weiaht 34 100 34 46 29 29 

N13 2 V Seismic 244 162 244 398 597 597 
Thermal 90 520 150 270 150 240 
Weiaht 34 56 34 46 29 29 

N15 2 V Seismic 244 162 244 398 597 597 
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 
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Nozzle Nozzle Orientation Design Loads (Force In lbs, Moment in ft-lb) 

Number .Size (In) (V* / H.,.) Load Case Fx fy Fz Mx Mv Mz 
Weight 70 130 70 140 180 110 

N17 3 V Seismic 245 163 245 783 523 790 
Thermal 210 185 250 1080 222 665 
Weight 70 130 70 115 115 115 

N18 3 V Seismic 245 163 245 783 523 783 
Thermal 210 640 330 1270 222 665 
Weioht 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 

N20 2OD V Seismic 244 162 244 398 597 597 
Thermal 46 80 62 75 150 150 
Weiaht 34 56 34 46 29 29 

N21 2OD - 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 
Thermal 46 41 62 75 150 150 
Weiaht 34 100 34 46 29 29 

N23 2 V Seismic 244 162 244 398 597 597 
Thermal 46 41 62 150 150 150 
Weicht 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 
Weiaht 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 46 29 29 

N34 2 V Seismic 244 162 244 398 597 597 
Thermal 80 320 170 590 150 150 
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Nozzle Nozzle Orientation Design Loads (Force in lbs, Moment In ft-lb) 
Number Size (in) (V* / W") Load Case Fx Fy Fz Mx My Mz 

Weight 34 56 34 46 29 29 
N35 2 V Seismi.c 244 162 244 398 597 597 

Thermal 46 310 190 710 150 150 
. Weiaht 20 32 20 26 16 16 

N37 1.5 V Seismic 138 92 138 228 342 342 
Thermal 26 40 35 43 86 86 
Weiaht 34 110 34 46 29 29 

N38 2 V Seismic 244 162 244 398 597 597 
Thermal 46 210 62 180 150 150 
Weiaht 34 80 34 46 29 29 

N39 2 V Seismic 244 162 244 398 597 597 
Thermal 46 240 160 590 150 150 
Weiaht 310 500 310 490 615 615 

N41 8 H Seismic 325 325 325 786 1180 1180 
Thermal 1050 530 595 2070 2320 1920 
Weiaht 34 90 34 46 29 29 

N43 2 V Seismic 244 162 244 398 597 597 
Thermal 46 170 62 170 150 260 
Weiaht 20 60 20 26 16 16 

N48 1.5 V Seismic 138 92 138 228 342 342 
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-T0001, Appendix A (local coordinates). 

C. Nozzle loads shown in the above table (CCN 177071) are to be used in place of those specified in 24590-WTP-3PS-MVOO­
T0001, 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-T0001, 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 Connectin2 Pioe Size Desilm Pressure (psi2) Desi20 Temperature (°F) 
NOl 2" -40S 135 113 
N02 2" -40S 135 113 
N03 2" -40S 135 113 
N04 2" -40S 135 113 
NOS l" -40S 135 113 
N06 1" - 40S 135 113 
N07 1-1/2" - 40S 15 165 
N08 1-1/2" - 40S 15 165 
N09 1" - 40S 110 200 
.NlO 2" -40S 110 200 
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Nozzle Connectinl! Pioe Size Desil!ll Pressure (psie) Desil!n Temperature ("F) 
Nll 2" - 40S. 109 358 
N12 2" - 40S 109 358 
N13 2" - 40S 109 358 
N14 CAPPED NIA NIA 
NlS 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 I" - 40S 15 113 
N21 l" - 40S 15 113 
N22 2" -40S 135 113 
N23 2" - 40S 135 113 
N24 DELETED NIA NIA 
N25 DELETED NIA NIA 

. N26 2" -40S -14.7 200 
N27 2" -40S 109 358 
N28 2" - 40S 109 358 
N29 DELETED NIA NIA 
N30 DELETED NIA NIA 
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 1-112" - 40S 15 165 
N38 2" -40S 109 358 
N39 2" - 40S 109 358 
N40 6" - 40S Parent 

(Pressure and tenroerature is same as desim (15 psig and 220°F) 
N40A 1/2" -40S 15 113 
N40B 1/2" -40S 135 113 
N40C 1/2" -40S 135 113 
N41 8" - 10S 50 200 
N42 6" -40S Parent 

(Pressure and temoerature is same as design (15 psig and 220°F) 
N42A 1/2" -40S 15 113 
N42B 1/2" • 40S 135 113 
N42C 1/2" - 40S 135 113 
N43 2" - 40S 110 200 
N44 l " - 40S 110 200 
N45 DELETED NIA NIA 
N46 DELETED NIA NIA 
N47 1/2" - 80S -14.7 113 
N48 1-1/2" - 80S 109 358 
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Equipment Identification 

Full Component Tag Number or BNI · 24590-HL W-MV-RLD-VSL-00007 Safety Classification 
Stock Code Number 

0 SC 181 ss 
: Equipment Datasheet Number 24590-HLW-MVD-RLD-00005 

OAPC-PAM 

Description Radioactive Liquid Waste Disposal System (RLD) Acidic Seismic Category 
Waste Vessel. 

0 SC-I 181 SC-II 

0 SC-III 0 SC-IV 

D SC-III Seismic Interaction only 

: Location (Facility I Building and HLW Building; located in RoomH-B014, Elev. (-) 21'-00", Colunm lines J/1 l.5. 
Room No.) 

Safety Function(s) .The vessel provides primary confinement of tl)e HL W process waste streams. 

Reference: 24590-WTP-PSAR-ESH-01-002-04, Section 4.4.16.2, Preliminary Documented Safety 
Analysis to Support Construction Authorization; HL W Facility Specific Information. 

Equipment Safety Function Type 181 Passive Mechanical D Active Mechanical D Electrical 

Seismic Safety Function Seismic Operability Requirements 

181 Yes O No D During Seismic Event D After Seismic Event 181 None 

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

Classification of Environment 181 Mild . D Harsh Qualified Life (years) 181 40 D Other 

Parameter 
Parameter Duration Duration 

Parameter Type/Units Value (number) Units WTP Source Document Number 

Normal Ambients 

. High Temperature (°F) 113 Note a · Years 24590-HLW-UOD-W16T-00001, E-Note 1 

Low Temperature (°F) 59 Noteb NIA 24590-HLW-U0D-Wl6T-00001 , E-Note I 

High Relative Humidity (%Rll) 100 Notec NIA 24590-HLW-U0D-Wl6T-00001 , E-Note I 

Low Relative Humidity (%RH) 5 Notec NIA 24590-HLW-U0D-Wl6T-00001, E-Note 1 

High Pressure (in.-w.g.) 0 Noted NIA 24590-HLW-U0D~W16T-00001 , E-Note I (E-Note 2) 

Low Pressure (in.-w.g.) · (-) 1.1 Noted NIA . 24590-HLW-U0D-Wl6T-OO00 J, E-Note l (E-Note 2) 

. Radiation Dose Rate (mRad/hr) 
105000 40 Years 

(E-Note 4) (E-Note 3) (Note e-1) 
24590-HLW-U0D-Wl6T-00001, E-Note 1 

· Plant/Process Induc~d Vibration · D Yes 181 No 

Additional Nonna! Ambient Information: NIA 

24590-ENG-F00065 Rev 4 (Revised 1211512009) Ref:NIA 
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Equipment Environmental Qualification (EEQ) (continued) 

Parameter· 
Parameter Duration Duration 

Parameter Type/Units· Value (number) Units WfP Source Document Number 

· Abnormal Ambients 

High Temperature (°F) I 13 8 hours I year 24590-HLW-U0D-Wl6T-0000I, E-Note 1 

· Low Temperature (0 F) 40 Noteb NIA 24590-HLW-U0D-W16T-OO00I, E-Note I 

High Relative Humidity (%RH) 100c Note c NIA 24590-HLW-U0D-Wl6T-OOOOI , E-Note 1 

· Low Relative Humidity (%RH) 10 Notec NIA 24590-HLW-U0D-WI6T-00001, E-Note 1 

4 
High Pressure (in.-w.g) Noted NIA 24590-HLW-U0D-Wl6T-0000I, E-Note 1 

(E-Note 2) 

Low Pressure (in.-w.g) 
(-) 6.7 

(E-Note 2) 
Noted NIA 24590-HLW-U0D-W16T-00001, E-Note 1 

l05000 0 Years 
Radiation Dose Rate (mR/hr) 

(Note e-1) 
24590-HLW-U0D-Wl6T-00001, E-Note l 

(E-Note 4) (E-Note 3) 

Exposure to Wet Sprinkler System D Yes 181No NIA hours 24590-HLW-U0D-W16T-00001, E-Note l 

Additional Abnormal Ambient NIA Information · 

Design Basis Events (DBE) Ambients 

High Temperature (°F) 123 1000 hours 24590-HLW-UQD-Wl6T-0000I, E-Note I 

Low Temperature (0 F) 40 Noteb NIA 24590-HLW-U0D-Wl6T-00001, E-Note 1 

High Relative Humidity (%RH) 100c 40 hours 24590-HLW-U0D-W16T-00001, E-Note 1 

Low Relative Humidity (%RH) 8 1000 hours 24590-HLW-U0D-W16T-0000l, E-Note I 

High Pressure (in.-w.g) 4 8 ,hours 24590-HLW-U0D-Wl6T-00001, E-Note I 

Low Pressure (in.-w.g) 
(-) 6.7 

1000 hours 24590-HLW-U0D-WI6T-00001, E-Note 1 
(E-Note 2) 

105000 0 
Radiation Dose Rate (mR/hr) hours 24590-HLW-U0D-W16T-00001, E-Note I 

(E-Note4) (E-Note 3) 

Submergence 
0 Yes 18]No 

NIA hours 24590-HLW-U0D-W16T-00001, E-Note 5 

Chemical/Spray Exposure 181 Yes ONo 12.5 hours 24590-HLW-U0D-Wl6T-O0OOI, E-Note I 

Additional DBE Information NIA 

DBE Chemical Exposure Details 

DBE Chemical Types I Concentrations Nitric Acid lM 

Sodium Hydroxide SM 

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref:NIA 
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Electrical Interfaces Supporting the Safety Function 

Power Supply Voltage (V AC, VDC) NIA 

· Power Supply Frequency (Hz) . NIA 

Power Connection Method NIA 

1/0 Signals to/from Equipment NIA 

1/0 Connection Method NIA 

Mechanical Interfaces 
Mounting Configuration ( orientation) Vertically Mounted , Skirt 

Mounting Method (bolts, welds, etc.) Bolted Anchor Chairs 

24590-HL W-MVD-RLD-
00005 Rev.: 9 
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Auxiliary Devices Charge Vessels RLD-VSL-00015A, RLD~VSL-00015B, Pulse Jet Mixers RLD-PJM-00005, RLD-
PJM-00006, RLD-PJM-00007,, RLD-PJM-00008, Reverse Flow Diverters RLD-RFD-00162A, RLD-
RFD-00162B; all devices are internal to the parent vessel. 

Equipment Seismic Qualification (ESQ) 

Parameter Title 
Reference/Document Version/ 

Remarks 
Number Revision 

WTP Seismic Design Engineering Specification for Seismic 24590-WTP-3PS-SS90- 2 NIA 
Specification Qualification of Seismic Category I/II TOOOl 

Equipment and Tanks 
24590-WTP-3PS-MV0O-

Engineering Specification for Seismic T0002 2 

Qualification Criteria for Pressure Vessels 

Specified Seismic Load HL W Vitrification Building Seismic 24590-HLW-S0C-Sl5T- A CCN: 185273; WSGM ISRS 
Parameters Analysis - WSGM In-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 yean; less the duration of the high abnormal temperature. For any 
lesser qualified life, the normal and abnonnal 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 al>ility 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 thennal 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. 

Note c) The ability to provide the safety function at the extremes of the normal and abnonnal 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 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 

Notee) 

Note f) 

Note g) 

Note h) 

. 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. 

(l) 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 "O." 

(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 ''O." 

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

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. lf 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. 

The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imnosed by the process fluids , self-

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: NIA 
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Note i) 

EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

Equipment Qualification Notes and Additional Information 

24590-HL W-MVD-RLD-
00005 Rev.: 9 

Page 15 of 16 

heating, etc. The data pertaining to process fluid and service induced parameters are to be taken into account where significant, such as in thennal aging 
analyses. These data can be obtained from the equipment data sheets or the Equipment Specification. 
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-Notc 1: BNI (BUYER) shall perfonn Equipment Environmental Qualification in accordance with 24590-WTP-DC-ENG-06-001, 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 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.). 

°E-'Note 3: Nonna!, 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 arc 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 12/15/2009) Ref: NIA 
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-- EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

Screening/ Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below 

A pprova 
System · Vessel Reviewed/ 

Rev Description Engineer Engineer Checked MET 

0 Issued for Purchase RRao S.L.Lee M Wright/ NIA C Slater 

1 Added black cell requirement MGrindel M Bala C Slater/ NIA M. Wrlaht 

Revised as Noted, Re-Issued for 
T Galioto/ 

2 M Grindel S.L. Lee SAtri/ NIA 
Purchase C Slater 

3 Revised as Noted & added notes 9 - 13 T Galioto S.L. Lee DAdler/ S Cross I 
C Slater Elsem 

4 Revised to delete note 9 TGalioto S.L.Lee C Slater S Cross/ 
E lsern 

5 Revised as Noted & added note 14 SCross S.L. Lee C Slater I E lsem/ 
R Peters DAdler 

6 Revised per Note 15 on sheet 2 R Peters S.L.Lee R Peters DAdler / 
P Polani CSlater 

7 Revised per Note 19 on sheet 2 RGibbs RPeters M. Seed C Figley 

Incorporated 24590-QL-MRG-MVA0- R Gibbs R Peters WWilcox DAdler 

8 00002-T0001 . Revised per Note 20 on 
page 2, and as noted by revision 
triangles. 

Revised Materials of Construction for John g;;te~ BDuntf DAdler 
vessel Internals and piping Bennett ~- . t, 

~ 9 · R. f e-n:i,s. 
A,IJ- J°l:>lhJ ()._~ T / 

B~:iNN£TT 
IIJU>f{'~/2.~ 

24590-HLW-MVD-RLD-
00005 Rev.: 9 

Page 16 of 16 

X Yes . No 

E&NS Approved Date 

NIA M Hoffmann 09/03/03 

NIA C. Morley 02/05/04 

NIA M Hoffmann 06/03/04 

NIA M Hoffmann 09/23/04 

NIA M Hoffmann 11/18104 

NIA M Hoffmann 04/18/05 

NIA J Julyk 10/28/05 

CMeng J Julyk 08/13/08 

CMeng J Julyk 10/4/10 

CMeng 

~!JJi .tfa} .,.~,., 
... v .. ' fe..7l-l!T>f2-

~'f-St:cu-flu--) 
•-t:.-f>/2-- ,',,1$ 

').'f-;-<ID-/(r..w - 1-11/JJ - t?.Lt>-~oo 2.'f 
IU' ,1,r.;l"' 

-10 - """~ 
/'-t:-V . O 
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ATI ACHMENT 1: Page 1 of 3 
REFERENCES for Datasheet: 24590-HLW-MVD-RLD-00005, Rev 9 
Vessel Tag: RLD-VSL-00007 

Dat2 Document# Rev Document Title 
Quality Level 24590-HL W-M6-RLD-0000I 3 P&IDHLW -Radioactive Liquid Waste 

Disoosal System Active Effluent Collection 

Seismic Category 24590-HL W-M6-RLD-0000I 3 P&ID HLW - Radioactive Liquid Waste 
Disposal Svstem Active Effluent Collection 

Design Specific Gravity 24590-HLW-MVC-11-00002 0 Process lnfonnation for Vessels, HOP-VSL-
00903 , HOP-VSL-00904 and RLD-VSL-00007 

Min./Max. Specific Gravity 24590-HLW-MVC-11 -00002 0 Process Information for Vessels, HOP-VSL-
00903, HOP-VSL-00904 and RLD-VSL-00007 

Max Operating Volume 24590-HLW-M6C-RLD-00002 C HL W Acidic Waste Vessel RLD-VSL-00007 
Sizing Calculation 

Total Volume 24590-HL W-M6C-RLD-00002 C HLW Acidic Waste Vessel RLD-VSL-00007 
Sizing Calculation 

Inside Diameter 24590-HL W-M6C-RLD-00002 C HLW Acidic Waste Vessel RLD-VSL-00007 
Sizing Calculation 

Length TL-TL 24590-HLW-M6C-RLD-00002 C HLW Acidic Waste Vessel RLD-VSL-00007 
Sizing Calculation 

Case I: Operating Pressure (Min.) 24590-HL W-MVC-11 -00002 0 Process Information for Vessels, HOP-VSL-
00903, HOP-VSL-00904 and RLD-VSL-00007 

Case 2: Operating Pressure 24590-HLW-MVC-11-00002 0 Process Information for Vessels, HOP-VSL-
(M in./Max.) 00903, HOP-VSL-00904 and RLD-VSL-00007 

Operating Pressure ( external) 24590-HL W-MVC-11-00002 0 Process Information for Vessels, HOP-VSL-
00903, HOP-VSL-00904 and RLD-VSL-00007 

Operating Pressure (internal) 24590-HLW-MVC-11-00002 0 Process Information for Vessels, HOP-VSL-
00903, HOP-VSL-00904 and RLD-VSL-00007 

Design Pressure (internal) 24590-wrP-DB-ENG-01-001 IP Basis of Design 

Design Pressure ( external) 24590-wrP-GPG-M-050 2 Pressure Vessel and Heat Exchanger Design 
Guide 

Jacket Design Pressure (internal) NIA 
Operating Temp (Min./Max.) 24590-HLW-MVC- 11-00002 0 Process Information for Vessels, HOP-VSL-

00903, HOP-VSL-00904 and RLD-VSL-00007 

Design Temo 24590-wrP-GPG-M-050 2 Pressure Vessel and Heat Exchanger Design 

Comments 
See Note 12 on P&ID 

See Note 12 on P&lD 

0.995 SG. See Input 18 ofCalc. 24590-HLW-MVC-
11-00002 Rev. 0 . 

0.99410.995 SG. See Input 18 of Cale. 24590-HLW-
MVC-11-00002 Rev. 0 . 

Section 8 

Section 8 

Section 8 

Section 8 

-167 in WG (-6 psig). See Assumption 86 of Cale. 
24590-HLW-MVC-30-00001 Rev. B. Values used in 
datasheet are bounding from Case I and Case 2 per 
24590-HLW-MVC-30-00001, Appenclix A, Sheet A-
8. 
-23 in WGl-5 in WG (-0.83 psig/-0.18 psig). See 
lnput4 of Cale. 24590-HLW-MVC-11-00002 Rev. 0. 
Values used in datasheet are bounding from Case I 
and Case 2 per 24590-HLW-MVC-30-00001 , 
Aooendix A Sheet A-8. 
-0.83 psig. See Input 14 of Cale. 24590-HLW-MVC-
11-00002 Rev. 0 . 
0:0inWG 

15 psig value is provided in Section 16 

FV if appropriate 

NIA 
59 Fl l49 F 
! 95°F value is conservative and used to provide 
design margin on 149°F maximum operating value 
found in Reference 24590-HL W-MVC-11-00002 (per 
24590-HL W-MVE- 11-00005). 
Design Guide states adding 25F to max ooerating. 



ATTACHMENT 1: Page 2 of3 
REFERENCES for Datasheet: 24590-HLW-MVD-RLD-00005, Rev 9 
Vessel Tag: RLD-VSL-00007 

Data Document# Rev Document Title 
Guide 

Jacket DesilOl Temp NIA 
Corrosion Allowance 24590-HLW-NID-RLD-00001 6 RLD-VSL-00007 (HL W) Acidic Waste Vessel, 

Corrosion Evaluation 
Materials of Construction 24590- HLW-NID-RLD- 6 RLD-VSL-00007 (HLW) Aciruc Waste Vessel, 

00001 I Corrosion Evaluation 
24590-HL W-MV-RLD-00003 Equipment Assembly Aciruc Waste Vessel 

RLD-VSL-00007 
Design Pressure (P JM) - Min./Max. 24590-HL W-MVC-30-0000 I B HL WV essel Cyclic Datasheet Inputs 

Operating Pressure (P JM) • 24590-HL W-MVC-30-00001 B HL W Vessel Cyclic Datasheet Inputs 
Min./Max. 
Operating Temperature (P JM) - 24590-HL W-MVC-11-00002 0 Process Information for Vessels, HOP-VSL-
Min./Max. 00903, HOP-VSL-00904 and RLD-VSL-00007 
Specific Gravity (PJM) 24590-HL W-MVC-11-00002 0 Process Information for Vessels, HOP-VSL-

00903, HOP-VSL-00904 and RLD-VSL-00007 
Design Pressure (Charge Vessels) - 24590-HL W-MVC-30-00001 B HL WV essel Cyclic Datasbeet Inputs 
Min./Max. 
Operating Pressure ( Charge Vessels) 24590-HL W-MVC-30-0000 I B HL WV essel Cyclic Datasheet Inputs 
• Min./Max. 
Operating Temperature (Charge 24590-HL W-MVC-11-00002 0 Process Information for Vessels, HOP-VSL-
Vessels) - Min./Max. 00903, HOP-VSL-00904 and RLD-VSL-00007 
Specific Gravity (Charge Vessels) 24590-HL W-MVC-11-00002 0 Process Information for Vessels, HOP-VSL-

00903, HOP-VSL-00904 and RLD-VSL-00007 
Steam Ejector Mass Flow Rate 24590-HL W-M6C-RLD-00008 D RLD Steam Ejector Sizing Calculation 
Cyclic Data (Vessel) 24590-HL W-MVC-30-00001 B HL WV essel Cyclic Datasheet Inputs 
Cyclic Data (PJM) 24590-HL W-MVC-30-000Q I B HL WV essel Cyclic Datasbeet Inputs 
Cyclic Data (CharQe Vessels) 24590-HLW-MVC-30-00001 B HL WV essel Cyclic Datasheet Inputs 
Hydrodynamic Loads 24590-WTP-MVC-50-00001 A Hydrodynamic Loads for Normal PJM Operation 

in Vessels with Newtonian Fluids 
Single PJM Overolow Loads 24590-WTP-MVC-50-00001 A Hydrodynamic Loads for Normal PJM Operation 

in Vessels with Newtonian Fluids 
Single Overblow Cycles 24590-HL W-MVC-30-0000 I B HL W Vessel Cyclic Datasbeet Inputs 

Multiple Overblow 24590-HL W-MVC-30-0000 I B HL W Vessel Cyclic Datasheet Inputs 

Multiple Overblow Cycles 24590-HL W-MVC-30-00001 B HL W Vessel Cyclic Datasbeet Inputs 

Comments 
220 F is used to account for any future changes and is 
conservative. 
NIA 

FV/135 psig. Worst case air _loading to PJMs if 
plugged 
FV/14psig. 

Same value as the parent vessel 

Same as parent vessel. 

FV 1135 psig. worst case air loarung to charge vessels 
if RFD plugged 

FVl60psig. 

Same values as parent vessel. 

Same as parent vessel. 

Section 8.2.1, Table 8 for 4 PJM class vessels 

1000 cycles for single PJM Overblow, see 24590-
HL W-MVE-30-00002 
24590-HLW-MVE-30-00001 (24590-HLW-MVE-30-
00002) 
24590-HLW-MVE-30-00001 (24590-HLW-MVE-30-
00002) 



ATTACHMENT 1: Page3 of3 
REFERENCES for Datasheet: 24590-HLW-MVD-RLD-00005,.Rev 9 
Vessel Tag: RLD-VSL-00007 

Data Document# Rev Document Title 
Nozzle Loads 24590-WTP-3PS-MVOO-T0001 3 Pressure Vessel Design Specification 

177071 NIA Supplement Nozzle Design Loads for RLD-
VSL-00007 & 00008 (Supersedes CCN 166594) 

Nozzle Design Pressure and 24590-HLW-M6X-RLD-00003 3 Line List for 24590-HL W-M6-RLD-00001, Rev 
Temperature ·24590-HLW-M6X-RLD-00016 4 3 

Line List for 24590-HLW-M6-RLD-00006, Rev 
4 

Connecting Pipe Size 24590-HLW-M6X-RLD-00003 3 Line List for 24590-HL W-M6-RLD-00001, Rev 
24590-HLW-M6X-RLD-00016 4 3 

Line List for 24590-HL W-M6-RLD-00006, Rev 
4 

Connecting Pipe Material Class 24590-WTP-3PB-POOO-TN I IE 10 Piping Material classification Pipe Class NI IE 
24590-WTP-3PB-POOO-TNI 1 K 2 Piping Material classification Pipe Class NI IK 
24590-WTP-3PB-POOO-TS l lB 31 Piping Material classification Pipe Class S 1 IB 
24590-WTP-3PB-POOO-TS I IF 11 Piping Material classification Pipe Class SI IF 
24590-WTP-3PB-POOO-TS I IP 18 Piping Material classification Pipe Class SI IP 
24590-WTP-3PB-POOO-TSI I Y 13 Piping Material classification Pipe Class S 11 Y 
24590-WTP-3PB-POOO-TS14E 6 Piping Material classification Pipe Class Sl4E 

Comments 

Nl9 (24590-HLW-M6N-RLD-00227): N40A, N40B, 
N40C, N42A, N42B, and N42C (24590-HLW-M6N-
30-00026). 

Nl9 (24590-HLW-M6N-RLD-00227). N40A, N40B, 
N40C, N42A, N42B, and N42C (24590-HLW-M6N-
30-00026). 



Project: RPP.WTP 
Project No: 24590 
Project Site: Hanford 

MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 
24590-HLW-MV-HDH-VS&.-CJ0002 
24590-HLW-MV-HDH-VSJ..00004 

P&ID: 24590-HLW-MS-HDH-00001 and 24590-HLW-11116-HDH-20001 
calculations: See Attachment 1 
Vessel . 24590-HLW-MV,HDH-000100011 000100021 00010003, and · 
Drawing: 

24!190-HLW-MV-HDH-00011001, 00011002, 00011003 
Descnption: Canister Decon Vaaal 1, Reports: 24590-HLW-NfD-HDH-00003, 24590-HLW-WSl=-ENG-07-002 

24590-HLW-MV-HDH-VSL-00002. 
Canister Decon Vaua# 2, 
24590-HLW-MV-HDH-VSL-00004. 

Reference Data 
Charge Vessels (Tag Numbers) Not Required 
Pulsejet Mixers / Agitators (Tag Numbers) Not RequlNd 
RFDs/Pumps (Tag Numbers) Not RequlNd 

D es1gn D t aa 
Quality Level CM (Note 6) Fabrication Specs 24590-wrP-3PS-MVOO-T0001 
Seismic Category SC-Ill Design Code Per ASME VIII Div 1 
Service/Contents Nitric Acid; Water, Carie Code Stamp No 

Nitrate 
Design Specmc Gravity 1.25 NB Registration No 
Maximum Operating Volume I gal 214 with Canister In Vaaael Weights (lbs) §!!!2!Y ~ ~ 

Total Volume I gal 630 (Note 2) Estimated 3400 21,200 21,200 
Environmental Qualification NIA 

inside Diameter inch 30 Wind Design Nona 
Length/Height (TL-Tl) inch 220(OAL) Snow Design None 

Vessel Vessel CoiVJacket Seismic Design 24590-WTP•3PS-MVOO-T0002 
~ ~ Design 

24590-WTP-3PS-FB01-T0001 
Internal Pressure psig Atm 15 Note 1 I 
External Pressure psig 1.5 Atm Note 1 Postweld Heat Treat Nona 
Temperature •F 149 225 Note 1 Corrosion Allowance (Vessel) Inch I 0.04 
Min. Design Metal Temp. 'F 40 Corrosion Allowance (Coil) Inch I 0.00 

Materials of Construction 
Comnnnent M11teri:,I Minimum Thickness / Size Cont.,in""'"nt 

Lid Assembly/ Hinge Block, B-265 2 I SA-479-304 See Drawing NIA 
& Lock Pin 
Sheil B-265 2 Sea Drawing NIA 
Bottom Head B-265 2 Sae Drawing NIA 
Support B-265 2 See Drawing NIA 
Shaft NIA NIA NIA 
Bearings NIA NIA NIA 
Pipe/Elbow B-861 2 SeamlenlB-363 2 See Drawing NIA 
Tubing (Coil) B-33B 2W See Drawing NIA 
Forgings / Bar stock B-381 F2 I SB348-2 Notes See Drawing NIA 
Gaskets Note3 NIA NIA 
Bolting A-193 BB I A-194 8 NIA NIA 

Miscellaneous Data 
Orientation Vertical Support Type Collar 
I nsu lat ion Function Not Applicable Insulation Material Not Appllcabla 
Insulation Thickness (inch) Not Applicable Wald• Descaled as Laid. BNalc sharp 
External Finish Wald• De•caled as Laid Internal Finish comen and smooth finish on canister 

gultHts. 

Page 1 of3 DATA SHEET#: 24590-HLW-MVD-HDH-00006, Rev 5 
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Component Plant Item 
Number: 
Component Description 

-------·-----·· - · 

MECHANICAL DATA SHEET: VESSEL 

E :qu1pment :ye C aa ee C II D t Sh t 

PLANT ITEM No. 
24590-HLW-IIIV•IIDH•VSL-00002 
24590-HLW-MV-HDH-VSL-00004 

24590-HLW-MV-HDH-VSL-00002 and 24590-HLW_,,,V-HDH-VSL-00004 

Canister Decon ve .. els 1 & 2 

The lnfonnatlon below is orovisional and envelopes o,,.,-ational duty for fatlaue assessment It Is not to be used as operational data. 

Materials of Construction SS-2652 

Design Life 40 Years 

Component Function and A cycle consists of the following: (24590-HLW-3YD-HDH-00002) 
Life Cycle DeSCtiption 

Acid Etch: . A 10,000 lb canister Is loaded Into th• venel and the lid closed • . The vessel will fill to the overflow with one-molar nitric acid and Cerium +4 solution • 

h • The coll wlll be used to rai- th• temperature of the liquid from 73•F to 149•F. Coll hot 
~ water conditions: 180 "F Inlet, 151 "F outlet, 29 pslg presaure drop. . Th• coll will maintain the temperature of the liquid at 149 "F (+/- s•FJ for 6 hours • 

/j_ • After the 6-hour decontamination period the liquid in the vessel Is cooled to 104 "F. Coll 
l cooling water conditions: 83 °F Inlet, 119 "F outlet, 37 psig pressure drop. . The nitric acid solution is then drained from the vessel • 

Acid Rinse: 

• The upper and lower spray rings wl#I rln- the tap of the canister with nitric acid (10 
seconds). 

• Flaw to the spray rings will stop, the lid will open, and the canister wlll be slowly removed 
from the vessel while the lower spray ring Is utilized ta rinse the canllJter. 

• The canister Is ral .. d until it is above the top apray ring. Total rinse volume Is 
approximately 200 gallons. 

• The acid rinse is drained from vessel and the canister Is lowered back Into the vessel • 

Deml'1eralized W~ter Rinse: 

• Repeat the steps for the Acid Rinse using demlnerallzed water • 

• Water rinse volume Is approximately 200 gallons • 

• The demineralized water rinse Is drained from vessel, and the canister Is lowered back Into 
the ve .. el far drying. 

Vessel Contents 
Load Type Min Max Number of Cydes Comment 

Design Pressure psig FV 15 10 

Operating Pressure psig -1.44 0 23,000 

Operating "F 73 149 23,000 Hat water heating process (24590-HLW-MEC-HDH· 
Temperature 149 104 23,000 00001) 

Cooling water process (24590-HLW-MEC.HDH-00001) 
Contents Specific Gravity 1.00 1.25 23,000 

Contents Level inch Empty Full 69,000 Vessel Is filled 3 times far each process cycle • s-
above description 

Localized Features 

Vessel and Supports Empty I Full Canister 69,000 Canister Is lifted out of the vessel 3 times far each 
process cycle • see above description 

Cyclic 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 Seller is to consider impact loading due to a full canister being loaded In the vessel with crane hoist slow speed of 5 A 
feet per minute. · ffi 

- Hot water outlet temp and cooling water outlet temp represent in/Ual conditions which are the worst case thermal A 
differential condition. ffi 

Page 2 of 3 DATA SHEET#: 24590-HLW-MVD-HDH-00006, Rev 5 



MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 
24590-HLW-MV-HDH-VSL-00002 
24590-HLW-MV-HDH-VSL-00004 

Notes and Additional Information 

Note l: Heating and Cooling Coil design pressure == 180 psig, design temperature= 210°F. Coil seives 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 Hclicoflex HN 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 l 0) PIN 08D & 09D, Rollers and Roller Pins PIN 18C & 18D, 
Thermowells PIN 38A & 38C, Stabilizer bars PIN 19B, Lid Hold Downs PIN 28B & 3 lK. (See vendor dwgs for PIN). 

Note 6: This vessel has passive WAI attributes. Quality level remains CM. 
Note 7: Added DOE Radioactive Materials Disclaimer and Safety Screening statement. Renamed Remarks to, Notes and Additional 

Information and moved section. Added Note 6 (above). Revised Note 1 and equipment cyclic data. Equipment 
Qualification Datasheet (EQD) is not required for APC/SC-lll equipment. Renamed Notes to "Cyclic Notes" for clarification 
of section. Clarified corrosion allowance for coil. Added reference calculations & report numbers. Added Attachment 1 for 
BNI use only. Included plant item number 24590-HL W-MV-HDH-VSL-00004, thus superseding previous data sheet. 

Note 8: This document contains information 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-WTP-3PS-MV0O-T0001, Appendix A, Table Al, 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:~ct of 1954 (AEA), are regulated at the US Deparnnent of En,ergy (DOE) fac~ities exclusively :by DOE -acting pursuant to its · 

,._ · .. ·. · AEA a6thority. DOE asserts, that pursuant to the AEA; it has sole and'exchisiverespbrt~ibilify'and -authodtyto:regu1ate source, special 
nuclear, and byproduct materials at DOE-owned nuclear-facilities: Information contained herein onradi"onuclides is•_provided for process 

· ctes"ciiptionpUiposes-orily> · _, -:. - ' ' ,n'., . · '·•"'· .-. '· , .. , ,:c:c·,;.:- .. ,. . ,: i -. ··. · .. :;, ,-. - ... 

Screening/ Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS~ign-ature required below X Yes No 

Approval 

System Vessel 
Rev Description Eneineer Eneineer Checked MET E&NS Approved Date 

0 Issue for Purchase O. Choi R. Simmons 
M . Staley M. Wright NIA M . Hoffmann 06116103 
C. Slater 

I Revised as Indicated G. Fenton R. Simmons 
T. Galioto 

D Yarbrough NIA M. Hoffmann 10129103 
C. Slater 

2 
Issued to Incorporate 24590-WlP-

R.. Tometczak Paul Polani Steve Crow Jeff Pullen NIA M. Hoffmann l/2I105 SDDR-PROC-04-01079 

3 Revised per Note 3 on sheet I of 2. Ronda Russell Bart Makadia 
P Polani Debbie Adler NIA J Julyk I l /2 R/05 

AP. Pinto Cliff Slater 

Revised per Note 7. This document M. Kufahl Bart Makadia Mike Seed Debbie Adler Barb Dubiel John Julyk 4124/09 
Supersedes 24590-HL W-M VD-HDH-
00012, Rev 3; 24590-HLW-MVD-
HDH-P0006, Rev 3, and 24590-HLW-

4 
MVD-HDH-P0012, Rev 2. 
Incorporated and resolved the 
following: 24590-HLW-MVN-HDH-
00009, 24590-WT6P-M6N-M80T-
00002. and 24590-WTP-SDDR-MS-
07-00046. 
Add impact load ing requirements and M . Kufahl BartMa;1~ J Mike See:; Debbie Adler ,/4Qtt tu, If I; u~_k, crane travel speed . Added no te for hot 

~ ~~ 
2}\·i,\(O 5 

water temp and coo ling water temp '?Jy) \f-"f>,:f:j' ~~----t }iy initial conditions. Added reference for 
crane speed. revised hot water heating 
and cooling water conditions 
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ATTACHMENT 1 
REFERENCES for Data Sheet: 24590-HLW-MVD-HDH-00006, Rev 5 (For BNI Use only) 
V IT N be HDH VSL 00002 d HOH VSL 00004 esse ag um rs: - - an - - . 

Data Document# Rev Document Title 

Quality Level 24590-HLW-M6-HDH-00OO I 4 P&TD HLW Canister Handling Decontamination System 

Seismic Category 24590-HLW-M6-HDH-00OOI 4 P&JD IILW Canister Handling Decontamination System 

Design Specific Gravity 24590-HLW-MVC-HDH-00005 A HDH Vessel and Tank Process Data Calculation 

Max Operating Volume 24590-HLW-M6C-HDH-00008 C HLW HDH Canister Decontamination Vessel (HD!l-VSL-00002 and HDH-VSL-00004) 

Total Volume 24590-HL W-M6C-HDH-00008 C HLW HDH Canister Decontamination Vessel (HDH-VSL-00002 and HDH-VSL-00004) 

Inside Diameter 24590-HLW-M6C-HDH-00008 C HLW HDH Canister Decontamination Vessel (HDH-VSL-00002 and HDH-VSL-00004) 

Length TL-TL 24590-HLW-M6C-HDH-00008 C HLW HDH Canister Decontamination Vessel (HDH-VSL-00002 and HDH-VSL-00004) 

Operating Pressure (external) 24590-HLW-MVC-HDH-00005 A HDH Vessel and Tank Process Data Calculation 

Operating Pressure (internal) 24590-HLW-MVC-HDH-00005 A HDH Vessel and Tank Process Data Calculation 

Design Pressure (internal) 24590-HLW-MVC-HDH-00005 A HDH Vessel and Tank Process Data Calculation 

Design Pressure (external) 24590-HLW-MVC-HDH-00005 A HDH Vessel and Tank Process Data Calculation 

Design Pressure Jntemal (Coil) & 24590-HL W-M6C-HDH-000 15 A Design Pressure and Temperature Calculation for HLW Canister Decontamination Handling (HDH) System 

24590-HLW-M6E-HDH-00020 NIA Amend HDH System Pressure and Temperature Calculation for Defined Set Pressure in Head Vessels 

Design Pressure External (Coil) & 24590-HLW-M6C-HDH-00015 A Design Pressure and Temperature Calculation for HLW Canister Decontamination Handling (HDH) System 

24590-HLW-M6E-HDH-00020 NIA Amend HDH System Pressure and Temperature Calmlationfor Defined Set Pressure in Head Vessels 

Design Temperature (Coil) & 24590-HLW-M6C-HDH-OO0 15 A Design Pressure and Temperature Calculation for HLW Canister Decontamination Handling (HDH) System 

24590-HLW-M6E-HDH-00020 NIA Amend HDH System Pressure and Temperature Calculation for Defined Set Pressure in Head Vessels 

Operating Temp 24590-HLW-MVC-HDH-00005 A HDH Vessel a11d Tank Process Data Calculation 

Design Temp 24590-HLW-MVC-HDH-00005 A HDH Vessel and Tank Process Data Calculation 

Corrosion Allowance, Erosion allowance 24590-HL W-N lD-HDH-00003 6 Corrosion Evaluation IIDH-VSL-00002/4 

Materials of Construction 24590-HLW-NID-HDH-00003 6 Corrosion Evaluation HDH-VSL-00002/4 

Cyclic Data (Vessel) 24590-HLW-MVC-HDH-00006 0 Heating and Cooling Cycles for HDH-VSL-0000214 

24590-HL W-MVC-30-0000 I B HLW Vessel Cyclic Datasheet Tnputs 

24590-HL W-MEC-HDH-0000 I B HDH-VSL-00002/4 Cooling and Heating Cails Process Tnformation I coil operating conditions, vessel 
operating conditions 

24590-HLW-M6N-HDH-0002 l NIA HDH System Changes for Replacement of Steam heating with Hot water Heating System I coil design 
pressure and temperature 

-- ·- --- --
Nozzle Loads A 24590-WTP-3PS-MV00-T000 1 3 Pressure Vessel Design and Fabrication Specification 
Crane/Canister Travel Speed 24590-HLW-M0D-HDH-0002 I 4 Mechanical Handling Data Sheet, Decontamination Swabbing and Monitoring Crane - use crane hoist slow 

speed of 5 ft/min 
- -· 

24590-HL W-MVD-HDH-00006, Rev 5 
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' 
MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 

24590-HLW-MV-HDH-VSL-00003 

Project RPP•WTP P&ID: 

Project No: 24590 V essel Drawing 

24591J-HLW-M6-HDH-00002 .}'.1:l!l!~J[~!~_!I~. 24590-HLWMV-HDH-00003 
Ill: 
I~,:; _,,. 

Project Stte: Hanford 
Description: Waste Neutralization Vessel 

Reference Data 
·Charge Vessels (Tag Numbers) NIA ISSUEDBY 
Pulsejet Mixers/ Agitators (Tag Numbers) NIA fff.WTP POO 
RFDs/Pumps (Tag Numbers) NIA 

Design Data 
Qual~y Level CM Fabrication Specs 24590-WTP-3Ps-MVOO-T0001 
Seismic category SC-Ill Design Code ASME VIII Div 1 · 
Service/Contents 0.5 M Cerium Nitrate, 1M Nitric Code Stamp Yes 

Acid, 30% Hydrog9n Peroxide, 
SM NaOH, Demin Watsr . 

Design Specific Gravity 1.03 NB Registration Yes 
Maximum Operating Volume I gal 4650 (Note 4) Weights (lbs) &!DJID'. 
Total Volume I gal 5315 (Note 4) actual Estimated 17,500 
Environmental Qualification NIA Actual*· 

Inside Diameter inch 84 Wind Design 

Length/Height (TL-TL) inch 204 Snow Design 

Vessel Vessel ColVJacket Seismic Design 
Operating ~ ~ 

Internal Pressure pslg Atm 15 NIA Seismic Base Moment* 

External Pressure psig . 5.8 FV NIA Postweld Heat T real 

Temperature "F 's\122 237 NIA Corrosion Allowance 

Min. Design Metal Temp. •F 59 Hydrostatic Test Pressure • 

Materials of Construction 
Comnonent Material Minim• •m Thickness/ Size 

Top Head SA-240 304 (Note 2) See Drawing 
Shell SA-240 304 (Note 2) See Drawing 
Bottom Head SA-240 304 (Notti, 2) StHI Drawing 
Support SA-240 304 (Note 2) SeeDn,w/ng 
Jacket/Coils/Half-Pipe Jacket SA-240 304 (Note 2) .. Stl•Dnt1wlng 
Internals SA-240 304 (Note 2) S.•Drawing 
Pipe SA-312 TP3D4 {Not• 2) SIie Drawing 
Forgings/ Bar stock SA-182 F304 {Note 2) See Drawing 
BOiting/Gaskets SA 193 BB CLASS 2; SPIRAL NIA 

WOIJND GRAPHITE FILLED 

Miscellaneous Data 
Orientation Vertical 
Insulation Function Not App/lcab/11 
Insulation Thickness Qnch) Not App/icabl• 

Please not7 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 

Support Type 

Insulation Material 

Internal Finish 

External Finish 

~ Im 
58,000 62,000 

None 
None 
2459C1-WTP-3P5-MVOO-TD002 
24590-WTP-3P$-FBD1-TOOD1 
ft• lb I 
None 
Inch I 0.04 
pslg I 

C-..ontalnment 

Auxiliary 
Primary 
Primary 
NIA 
NIA 
Thermowefls Primary 
Note 1 
NIA 
NIA 

Skirt 
Not Appl/cable 
Note3 
Note3 

. pursu~nt to AEA. 11 has sole and exclusive responsibility and 
autho~ty lo regulate source, special nuclear, and byproduct 
matenals at DOE-owned n~clear facili~es. Information contained 
herem on rad1onucl1des ,s provided for process description 
purposes only. . DATA SHEET#: 24590-HLW-MVD-HDH-00003, REV 5 

Page 1 of3 
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• 
PLANT ITEM No. 

MECHANICAL DATA SHEET: VESSEL 24590-HLW-MV-HDH-VSL-00003 

Remarks 
,. To bB dstsrminfHI by th• VBndor. 

· Note 1: Nozzle neck• blllow max. i,p,,ratlng level are primary, others auxiliary. 
Note 2: Maximum carbon content of 0.030% for all w•lded components. 
Note 3: Welds descaled as laid. 
Note 4: Vessel volumn are approximate and do not account for manufacturing tolerances, nozzles, and displacement of 

Internals. A 
NotBS 5 through 8: Deleted fil 
Note 9: Cont11ntll of this docuflHHlt an, dangerous wast• permit alfllcting. A 
Note 10: Revision 5 Add radlonuclld11 discla/m11r and EN&S r11vlew check box. Updated heat transfer summary. Is\ 

:Qu1pmen ;ye IC a ee E t C r D ta Sh t 
Component Plant Item HDH-VSL-00003 
Number: . 
Component Description Pan,ni Veuel 

The lnforma6on below Is orovlslonal and envelo-s ooerational dutv for fatiaue assessment It is not to be used as ooerational data. 
Materials of Construction SA-240-304 with 0.030 % carbon. 

Design Life 40Y-n 

Component Function and Thfl parent vessel Is cyc//cal/y loaded and dlschara-d In batch OfHN'lltlon. In each batch 
Life Cycle Description operation, 2,037 gallons of liquid content Is loaded and discharged. 

.Load Type Min Max Number of Cycles Comment 

Design Pressure pslg FV 15 10 Nominal asaumptlon 

Operating Pressure psig ..S.8' 0 14600 

Operating "F 59 212 14600 
Temoerature 
Contents 13pecific Gravity 1.03 1.18 14600 

Contents Level inch 14 192 '14600 

Localized Features 

Nozzles 59, 212 Cycles: 87,600 (6 per day, 1 hour each cycle) 
N06/N06A, N07/N07A, A-ums VBIUUII temp11raturr, Is at 59' F 
N29/N29A, N30/N30A 

Nozzle Loads Nozzles shall bfl d11s/gned or reinforced to meet the Loads In 24590-
WTP-3Ps-MV0O-TDDiJ1, Table A-2 

Notes for Cyclic Data 
• · Cyc/11 Increase: The Seller must Increase the numbers of operational cycllls giv•n abovt1 by 10% to account for 

commissioning duty unless otherwl- noted. 
Nozz/1111 N06/N06A, N0TINOTA, N29/N29A, N30/N30A, and as!IOC/ated piping connected to ejectors shall bt1 fatlgut1 
as-11-dlana/yz11d for pn,ssureltemperature cycles over 40 Ji-rs from 0 psig at 59'F to 109 pslg at 358'F 
t11mperatun,. The pressun, cycles shall coincide with temperature cycles. 
Nozzles ND4, N32, are ,.,,ares A 
Heat Transfer 11ummary for ve•sel: ffi 

A. Cell Ambient Temperature: Min. 59' F, Max. 95• F 
B. Only one ejector can operate at a time due to system limitations, •tsam rack only supports one ejector. 

DATA SHEET#: 24590-HLW-MVD-HDH-00003, REV 5 
Page 2 of3 



{II PLANT ITEM No. 

MECHANICAL DATA SHEET: VESSEL 24590-HLW-MV-HDH-VSL-00003 

--
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 TOTHE 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 RADIONUCLIDE$ IS PROVIDED FOR PROCESS DESCRIPTION PURPOSES ONLY. . . 

!Screening/ Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below X Yes I No I 
Ap 1prova 

Rev Desc:riollon Vessel Enor Checker Svstem Enor E&NS Reviewer Aooroval Date 

0 Issued for Purchase c. Slater T. Galioto/ C. K. Minton NIA D. M. Hoffmann 01122/04 
Slater Yarbrough 

1 
Issued for Supplemental B. T. Galioto/ C. U . Olivas NIA J . Rouse/ M. Hoffmann 11/30/04 

Information to Vendor Balakrishnan Slater E. lsem 

Issued for Supplemental S. L.Lee S. Cross/ U. Olivas NIA R. Peters/ . M. Hoffmann 04/11/05 
2 C. Slater E. lsern/ 

lnformation•to Vendor D. Adler 

3 Revised as Noted S. L Lee R. Peter • S.Cross NIA E. lsem M. Hoffman 5127/05 

4 Revised as Noted R. Wight M. Seed M. Kufahl . B. Dubiel J. Julyk J . Julyk 10/26/10 
Incorporated 
24590-HLW-MVN-HDH-00009 
24590-WTP-M6N-M80T -00002 
24590-WTP-M6N-M80T -00005 

5 Revised as Noted R. Wigh\_! 
.M.~ 

R. Peters 8 . Dubi~~ NA 

,P,li¾ 6/4/i ~ i\µ~ ~ \A I l 
. 

DATA SHEET#: 24590-HLW-MVD-HDH-00003, REV 5 
Page 3 of3 



Attachment l: Page l of 2 
REFERENCESfor Data Sheet: 24590-HLW-MVD-HDH-00003, Rev. 5 
Component Tag No(s): 24590-HLW-MV-HDH-VSL-00003 

Data Document# Rev 

Quality Level 24590-HLW-M6-HDH-00002 4 

Seismic Category 24590-HLW-M6-HDH-00002 4 
24590-WI'P-PSAR-ESH-01-002-04 04S 

Design Specific Gravity 24590-HLW-M4C-HDH-OOOOI 2 
(See Note 2) 

Total Volume 24590-CM-POA-MV A0-00018- 00D 
01-00002 

Operating Volwne 24590-HLW-M6C-HDH-OOOOI C 

Inside Diameter 24590-HL W-M6C-HDH-OOOOI C 

Length TL-TL 24590-HL W-MV-HDH-00003 I 

Design Pressure (internal & 24590-HLW-MVC-30-00001 B 
external) 

Operating Pressure (internal & 24590-HLW-MVC-HDH-00005 A 
external) 

Operating Temp 24590-HLW-M4C-HDH-OOOOI 1 

Design Temp (max) 24590-WTP-GPG-M-017 8 

24590-HLW-MVC-30-00001 B 

.Design Temp (min) 24590-WTP-DB-ENG-O 1-00 I IP 

Corrosion Allowance, Erosion 24590-HL W-N I D-HDH-00005 4 
allowance 

Materials of Construction 24590-HL W-N I D-HDH-00005 4 

Cyclic Data (Vessel) 24590-HLW-MVC-30-00001 B 
(See Note 2) 

Nozzle Loads 24590-WTP-3PS-MVOO-T0001 4 
Nozzle Design Temperatures and 24590-HLW-MVC-30-00001 B 
Pressures 24590-HLW-M6X-HDH-00004 4 

Process Chemicals 24590-HLW-MVC-HDH-00005 4 

Ejector Transfers/Steam Rack 24590-HLW-13-HDH-OOOO I thru 0 
00015 and 01001 thruOJO]O 

Cell Ambient Temperature 24590-HL W-UOD-Wl 6T-00001 I 

(For BNI Use Only) 

Document Title 

P&ID HLW Canister Decontaminatio11 Handling System (CM) 

P&ID HLW Canister Decontamination Handling System (Ill) 

Preliminary Documented Safety Analysis; HLW Facility Specific Information (Table 3A-I0) 

HLW Canister Decontamination Mass and Heat Balance (1.03)- Table 8.6, Stream 20 

COMPRESS Pressure Vessel Design Calculations (5315 gallons) p . 206 

HLW Waste Neutralization Vessel HDH-VSL-00003 Sizing Calculatio11 (4650 gal) 

HLW Waste Neutralization Vessel HDH-VSL-00003 Sizi11g Calculatio11 (7J 

Equipment Assembly Waste Neutralization Vessel HDH-VSL-00003 

HLW Vessel Cyclic Datasheet Inputs (internal 1: external FV) 

HDH Vessel and Tank Proce;s data (external -5.8 psi: · internal ATM) 

HLW Canister Decontamination Mass and Heat Balance (122.3 dF) 

Design Parameters & Test Pressures for Equipment & Piping (Section 3.2 Operating Temperature + 25°F is 
237°F) 

HL W Vessel Cyclic Datasheet Inputs (internal 1: external FV) 

Basis of Design (59°F) 

Corrosion Evaluation (0.04) 

Corrosion Evaluation (304, Max 0.030% C) 

HLW Vessel Cyclic Datasheet Inputs 

Pressure Vessel Design and Fabrication, Section 3.7 and Table A0 2 

HLW Vessel Cyclic Datasheet Inputs 

Line List/or 24590-HLW-M6-HDH-00002, Rev. 4 

· HDH Vessel and Tank Process Data Calculation 

HDH System Logic Diagrams 

HLW Room EEQ Data 



'. 
' 

! ' 

Atta'"hment 1: Page 2 of 2 
REFERENCES for Data Sheet: 24590-HLW-MVO-HDH-00003, Rev. S · 

. Component Tag No(s): 24590-HLW-MV-HDH-VSL-00003 

Notes: 

Note 1: Wind and snow design do not apply. This vessel is located in room H-8035, at the -14' level of the. High Level Waste Facility. 

(For BNI Use Only) 

Note 2: The specific gravity for cyclic data is taken from the cyclic data calculation dated 2007. The value of 1.18 is conservative and will be used for cyclic 
evaluation. The Mass and heat balance for the system 24590-HLW-M4C-HDH-00001 dated December 2010 shows that 83 gallons of 5M sodium 
hydroxide at 1.19 specific gravity is added to 2000 gallons of neutralizing waste in the last process step, resulting in a specific gravity of 1.03. This more 
accurate number is used for design specific gravity. · 



PLANT ITEM No . 

• 
24590-HLW-M E-PJV-HTR-00002 

MECHANICAL DAT A SHEET Data Sheet Number Rev 

PJV HEPA PREHEATER 
24590-H LW-M ED-PJV-00002 4 

Project: RPP-WTP Description: PJV HEPA Filter Preheater 

Project No: 24590 Specification: 24590-HLW-3PS-MEE0-T0001 ,, 
Site: Hanford, WA P&ID: 24590-HLW-M6-P JV-00001 HPP..\YIP Rl ) 

24590-HLW-M4C-PJV-00001 

Process flow diagram: 24590-HLW-M5-V17T-00005 Calculation Ref. No: 24590-HLW-MAC-PJV-00001 
24590-HLW-Z0C-30-00035 

Reference Data 

Offgas Pressure C5Cell Heating Preheater Temperature Instruments (TE & TT) 
Boundary Confinement 

Elements 
Control Panel 

(Note5) Boundary (Note 6) Inlet Offgas Outlet Offgas Housing 

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

Seismic Category SC-Ill SC-I SC-Ill SC-Ill SC-I SC-I SC-I 

Performs Air Permit 
Yes Yes Yes Yes Yes Yes Yes 

(AP) Function 

Design Code ASME VIII, Div 1 See See See See See See 
and ASME AG-1 Specification Specification Specification Specification Specification Specification 

Code Stamp No No No No No No No 

NB Registration No No No No N/A_ N/A N/A 

Temperature N/A NIA Internal NIA RTD RTD RTD Sensor Type Thermocouple 

Proce"'ss Conditions Data 

Fluid Name PJV Offgas 

Process Data I Process Conditions Minimum Normal Maximum 

Mass Flow lb/hr 5,402 8,719 16,639 

Density @ Inlet/ Outlet lb/ft' 0.072 / 0.071 0.068 / 0.067 0.065 / 0.064 

Viscosity @ Inlet / Outlet cP 0.0180 I 0.0183 0.0181 / 0.0164 0.0183 / 0.0187 

Vol. Flow Rate@ 68°F, 1 atm. SCFM 1,196 1,933 3,692 

Vol. Flow Rate @ Inlet/ Outlet ACFM 1,247 / 1,270 2,13412,181 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 / 388 368 / 367 358/ 357 

Differential Pressure in-w.g. -0.1 -0.5 -1 

Temperature @ Inlet/ Outlet Of 
(min. LI.T = 9°F, see Note 8) 

65175 67 / 78 76/ 89 

Relative Humidity @ Inlet/ Outlet % 5.6/ 3.9 21.4 / 14.7 23.7 / 15.6 

Inlet Velocity ft/s * . * 

Heat Capacity@ 80°F Btu/lb-°F 0.25 0.25 0.25 

I Heater Power Duty kW (Btu/hr) * . * 

Page 1 of 10 



PLANT ITEM No. 

• 
24590-HLW-M E-PJV-HTR-00002 

MECHANICAL DATA SHEET Data Sheet Number Rev 

PJV HEPA PREHEATER 24590-HLW-MED-PJV-00002 4 

Mechanical/ Process Design Data 

Minimum Operating Pressure psig -1 .4 

Maximum Operating Pressure psig 0 

Maximum Operating Temperature OF 90 

Temperature Rise ( lff Inlet-Outlet) OF 9 

Design Flow Rate (maximum peak) ACFM 7,500 

Design Heater Duty kW / (Btu/hr) 20.5 (70,000) 

Maximum Operating Pressure Drop in-w.g. 1.0 

inch 
0.04 over 40 years 

Corrosion I Erosion Allowance (for components in contact with the offgas) 

Hydro/Pneumatic Test Pressure psig 1.1 x Design Conditions (pneumatic) 

Insulation Type ASTM C 592 / ASTM C 612 

Insulation Thickness inch 1.s· 

Heating Element Type Cartridge• 

Total Number of Heating Elements 54• 

Max Element Surface Temperature OF 500* 

Max El~_ment Pocket Surface Temp OF 500 

Max Element Failure (Note 3) % 25 

Single Element Mean Time to Failure hours . 
Thermal Cycling, Min to max.temp - - cycles/year 6 (Note 7) 

Fouling Resistance hr-ft2-°F / 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 

Plenum 316L 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 lnconel / lncoloy Sheath 

Mounting Frame ASTM A 36 Carbon Steel Insulation Per 24590-WTP-3PS-NN00-T0001 

Bolting ASTM A 193 BBM I ASTM A 194 BM 

Page 2 of 10 



PLANT ITEM No . 

• 
24590-HLW-ME-PJV-HTR-00002 

MECHANICAL DATA SHEET Data Sheet Number Rev 

PJV HEPA PREHEATER 
24590-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 10S Butt Weld 

Outlet (Size/Connection Type) inch 20" Sch 10S Butt Weld 

Size (L x W x H)* inch Note2 

Available Element Pull Space inch 48 

Weight lb I 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 not exceed 150 °F under 
any operating scenario. Concrete within 3 feet of the equipment shall not exceed 150 °F and 100 °F 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 R5/C5 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 °F (5 °C) will be 
achieved after the PJV offgas pass through the Preheater. 

(1) 24590-HLW-M6-PJV-00001 

(2) 24590-HLW-MED-PJV-00001 

(3) 24590-QL-POA-MEE0-00001-02-00002 

(4) 24590-HL W-MAC-CSV-00009 

(5) 24590-HLW-M4C-PJV-00001 

(6) 24590-HLW-MAC-PJV-00001 

(7) 24590-HLW-M5-V17T-00005 

(8) 24590-HLW-U0D-W16T-00001 

(9) 24590-HLW-Z0C-30-00035 

(10) 24590-HLW-3PS-MEE0-T0001 

References 
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PLANT ITEM No. 

24590-HLW-ME-PJV-HTR-00002 
MECHANICAL DATA SHEET Data Sheet Number Rev 

PJV HEPA PREHEATER 
24590-H LW-M ED-PJV-00002 4 

Sketch of PJV HEPA Filter Preheater 

,"-\ 
•,.,• 

c: f) () C) () 

l 39" (R2/C2 , ;ct,) j 
36" (RS/CS side) 

INSIDE LINER & 
51" (R2/C2 side) 
48" (RS/CS side) 

OUTSIDE LINER 
FLANGE 

Front View 
(shielding removed) 

RS/CS Filter Cave 
(Room No. H-0104) 

6 
"' <O 
(0 

In-cast 
Liner 

Plenum/ 

Radiation 
Shielding 

I 
I 
I 

Steel Reinforced 
Concrete Wall 

: See Note 4 I 
I I 

14 48"~ 

60" {both nozzles) ~ 

Cross-Section 
View 
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R2/C2 Service Corridor 
(Room No. HC0210) 

Insulation 

1 x Housing Temp 
Sensor Thermowell 

(Vendor to determine 
exact location) 

2 x Outlet Offgas Temp 1 
Sensor Thermowells ~ 

Heating Element /\ 
(Vendor to determine quantity) ~ 

Heating Element Thermowe'ffi 

2 x Inlet Offgas Temp /\ 
Sensor Thermowells ~ . 

Radiation Shielding 

Mounting Frame 



PLANT ITEM No. 

Iii) 24590-HLW-ME-PJV-HTR-00002 
MECHANICAL DATA SHEET Data Sheet Number Rev 

WJ PJV HEPA PREHEATER 
24590-HLW-M ED-PJV-00002 4 

Sketch of Shield Plug & 

Lead Wires 

~ 
"A" t 

0.75" 

"A" 

View "B" 

14------- 9.50"--~----

Elevation (Section) 

R2 Shield Plates 

Shield Plug 

Lead Wires 

N.T.S. Section "A - A" 
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EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

24590-HLW-MED-PJV-00002 Rev.: 4 

Page 6 oflO 

Equip~ent Identification 

Full Component Tag Number or BNI 24590-HLW-ME-PN-HTR-00002 Safety Classification 

Stock Code Number 18] SC 18] ss 
Equipment Datasheet Number 24590-HLW-MED-PN-00002 • APC-PAM 

Description P N HEP A Preheater . Seismic Category 

18] SC-I • SC-II 

18] SC-III • SC-IV 

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

Requisition No.: 24590-QL-MRA-MEE0-00001 See Page I - Mechanical Data Sheet, 

and Note 27 - EQ Datasheet 

Location (Facility I Building and HL W Facility I @ EL. 14 ' -0" / Preheaters located in filter cave wall between RS/C5 Filter Cave (Room 
Room No.) No. H-0104) and R2IC2 Corridor (Room No. HC0210). Associated control panels located in the R2IC2 

Corridor (Room No. HC0210). 

See Note 14, and Drawing No. 24590-HLW-PI-P23T-00208, HLW Vitrification Building Equipment 
Location Plan EL. 14 '-0 " I 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 HEP A 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 PN system is well below 
100%. Safety functions of the preheater are : 

l. Provide primary confinement ofradioactive 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 confmement of aerosols during normal, abnormal, and 3.4.2.1, 
accident conditions. Tue preheaters are part of the CS boundary. (SC) 4.3.20 

3. Ensure the HEP A 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 18] Passive Mechanical I D Active Mechanical I D Electrical 

Seismic Safety Function · Seismic Operability Requirements 

181 Yes • No D During Seismic Event D After Seismic Event 18] None 

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

Classification of Environment 18] Mild D Harsh Qualified Life (years) 18] 40 D Other 

Room No. HC0210 Contamination Class: C2 Radiation Class: R2 

Room No. H-0104 Contamination Class: C5 Radiation Class: R5 

Parameter Value 
Parameter 

Rm.No. Rm.No. Duration Duration 
Parameter Type/Units HC0210 H-0104 (number) Units WTP Source Document Number 

Normal Ambients 

High Temperature (°F) 80 113 Note 18 Years 24590-HLW-U0D-W16T-0000I 

Low Temperature (°F) 66 59 Note 19 NIA 24590-HLW-U0D-Wl 6T-00001 

High Relative Humidity (%RH) 100 100 Note 20 NIA 24590-HLW-U0D-W16T-00O0I 

Low Relative Humidity (¾RH) 10 5 Note 20 NIA 24590-HLW-UOD-W16T-0000I 
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Parameter Value 
Parameter 

Rm.No. Rm. No. Duration 
Parameter Type/Units HC0210 H-0104 (number) 

Normal Ambients 

High Pressure (in.•w.g.) 0 0 Note21 

Low Pressure (in.-w.g.) -0.1 -1.4 Note 21 

Radiation Dose Rm. No. HC0210 0.5 - 40 

Rate (rnRad/hr) Rm. No. H-0104 - 35400 40 

Plant/Process Induced Vibration • Yes l;gJNo 

Additional Normal Ambient Information N/A 

Abnormal Ambients 

High Temperature (°F) 148 126 8 

Low Temperature (°F) 40 40 Note 19 

High Relative Humidity (%RH) 100 100 . Note 20 

Low Relative Humidity (%RH) 4 6 Note 20 

High Pressure (in.-w.g) 4 4 Note 21 

Low Pressure (in.-w.g) -6 .7 -6.7 Note 21 

Radiation Dose Rm. No. HC0210 0.5 - 0 
Rate (rnR/hr) Rm. No. H-0104 - 35400 0 

Exposure to Wet Rm. No. HC02IO Yes - 2 

Sprinkler System Rm. No. H-0104 - No NIA 

Additional Abnormal Ambient Information NIA 

Design Basis Events (DBE) Ambients 

High Temperature (°F) 115 -, . 135 1000 

Low Temperature (°F) 40 40 Note 19 

High Relative Humidity (¾RH) 100 100 1000 

Low Relative Humidity (¾RH) 10 6 1000 

High Pressure (in.-w.g) 4 4 1000 

Low Pressure (in.-w.g) -6.7 -6.7 1000 

Radiation Dose Rm. No. HC0210 · 0.5 - 0 

Rate (rnR/hr) Rm. No. H-0104 - 35400 0 

Submergence (see Note 17, flood height) Yes Yes 1000 

Chemical/Spray Rm. No. HC02IO No - 12.5 
Exposure 

Rm. No. H-0104 - No NIA 

Additional DBE Information N/A 

24590-HLW-MED-PJV-00002 Rev.: 4 
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Duration 
Units WTP Source Document Number 

NIA 24590-HLW-U0D-WI 6T-0000I 

NIA 24590-HLW-U0D-W16T-0000I 

Years 

(Note 22) 
24590-HLW-U0D-W16T-00001 

hours/ year 24590-HL W-MAC-C5V-00009 

NIA 24 590-HL W-U0D-W 16T-0000 1 

NIA 24590-HLW-U0D-W16T-00001 

NIA 24590-HL W-MAC-C5V-00009 

NIA 24590-HLW-U0D-Wl6T-00001 

NIA 24590-HL W-U0D-Wl 6T-00001 

Years 
24590-HLW-U0D-WI 6T-00001 

(Note 22) 

hours 24590-HLW-U0D-Wl6T-0000I 

hours 24590-HL W-MAC-C5V-00009 

NIA 24590-HLW-U0D-Wl6T-00001 

hours 24590-HLW-U0D-W16T-00001 

hours 24590-HLW-MAC-C5V-00009 

hours 24590-HLW-U0D-Wl 6T-00001 

hours 24590-HLW-U0D-Wl6T-0000l 

hours 24590-HLW-U0D-W16T-0000I 

hours 24590-HL W-U0D-Wl 6T-00001 

hours 24590-H LW-U0D-W I 6T-0000! 

DBE Chemical Exposure Details 

DBE Chemical Types / Concentrations I None 
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Electrical Interfaces Supporting the Safety Function (see Note 13) 

Power Supply Voltage 0/ AC, VDC) 480V AC 3-Phase, 120V AC 1-Phase, and 120V AC I-Phase (UPS) 

Power Supply Frequency (Hz) 60Hz 

Power Connection Method Fusible Disconnect in NEMA 4 Enclosure 

1/0 Signals to/from Equipment Remote On/Off via discrete I/0 . Inlet, outlet and housing temperature reading via 4-20 mA analog 

l/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 11 

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 NIA 
Specification Qualification of Seismic Category I/II TOOOI 

Equipment and Tanks 

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

(ISRS) 

Equipment _Qualification Notes and Additional Information 

Note 9. Qualification data to be provided by SELLER through the submittal process as required on G-321-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 R2/C2 corridor (Rm No. HC0210) only. There is no 
electrical interface for the preheaters on the R5/C5 filter cave (Rm. No. H-0104) side. 

Note 14. Through-wall equipment subject to HC0210 room environment on one side and H-0104 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 HC0210 per 24590-HLW-UOD-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 of22" 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 re bar 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. 
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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 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 hwnidity 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 21 . 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 "O." 

(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 of2 
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 an<;1lyses. 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. 

Note 27. CS Cell Confinement Boundary is SC-I. Offgas Pressure Boundary is SC-III. For simplicity PJV preheater shall be 
qualified as SC-I same as the HOP preheaters . 

DOE Radioactive Materials Disclaimer: 

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

PLANT ITEM No. 

24590-HLW-MK-HOP-SCB-00001 
24590-HLW-MK-HOP-SCB-00002 

Project: RPP-WTP P&ID: 

Project No: 24590 Process Data Sheet: 

Project Site: Hanford Vessel Drawing: 

Calculation: 

Description: HLW Submerged Bed Scrubber 

Charge Vessels (Tag Numbers) None 
Pulsejet Mixers/ Agitators (Tag Numbers) None 
RFDs/Pumps (Tag Numbers) None 

Quality Level Q 

Seismic Category SC-I 

24590-HLW-M6-HOP-00001,20001 
24590-HLW-MKD-HOP-00006,00013 · 
24590-HLW-MK-HOP-00001001, 1002, 1003, 1004 
24590-HLW-MEC-HOP-OOOOB, 24590-HLW-MEC-HOP-00009, 24590-HLW-
MKC-HOP-00003; 24590-HLW-M4C-HOP-00011, 24590-HLW-M4C-30-
00003, 24590-HLW-MVC-30-00001, 24590-HLW-N1D-HOP-00010 

Reference Data 

D es11 n D t aa 
Fabrication Specs 

Design Code 

Please note that_ source, special nudear. and byproduct materials, 
as defined In the Atomic Ene Act of 1954 AEA J rgy . ( ) are regulated 
at the U._ S . Department of Energy (DOE) facilities exclusively by 
DOE acting pursuant to its AEA authority. DOE -asserts that l 
pursuant to AEA, it has sole and exclusive responsibili ty and 
authonty to regulate source, special nudear, and byproduct 
matenals at DOE-owned nudear /acilities. Information contained 
herein on rad ionud ides Is provided for. process description 
purposes only. 

24590-WTP-3PS-MVOO-T0001: NDE 
requirements are L-1 . 
ASMEVIII Dlv1 

Service/Contents Radioactive Liquid Code Stamp ·· Yes 
Design Specific Gravity 1.1 NB Registration Yes 
Maximum Operating Volume gal 3,329 Weights (lbs) Empty QPfil2!ing Test 
/not countlna internals) 
Total Volume gal 4,308 Estimated 50,790 81,900 88,490 
(not countina internals\ 
Environmental Qualification 
Reauirements 

See Attachment 1 Actual* 

Dangerous Waste Permit Affecting Yes 

Inside Diameter inch 120 Wind Design N/A 
Length/Height (TL-TL) inch 69 . Snow Design N/A 

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MVOO-T0002 
Operating Design Design 

24590-WTP-3PS-SS90-T0001 
Internal Pressure psig ATM 15 Note 15 Seismic Base Moment * ft*lb 

External Pressure psig 1.5 6.0 . Postweld Heat Treat Per Code 
(Note 2) 

Temperature 'F 104- 237 237 Corrosion AllowanC? Inch 0.08 (see Note 7) 
140 

(Note 3} 
Min. Design Metal Temp. 'F 41 Hydrostatic Test Pressure* psig 

Materials of Construction 
Comnnnent Material Minimum Thickness / ,-;.,.,. Containment 

Top Head S8575 N06022 
. 

See Drawing Auxlllary 
Shell SB575 N06022 See Drawing Primary 
Bottom Head SB575 N06022 See Drawing Primary 
Support SA240 304 (Note 5) See Drawing N/A 
Internal Coils/External Jacket SB622 N06022/ SA312 304 See Drawing N/A 

(Note 5) 
Internals SB575 N06022 / S8622 N06022 See Drawing N/A 

(Note 6) 
Pipe SB622 N06022 See Drawing Note 8 
Forgings/ Bar stock SB564 N06022 See Drawing N/A 
Gaskets EPDM (Note 17) N/A N/A 
Bolting SA193 Grade B16 N/A N/A 

Miscellaneous Data 
Orientation Vertical Support Type Skirt 
Insulation Function None Insulation Material None 
Insulation Thickness (inch) None Internal Finish Welds descaled as laid 
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External Finish I Welds descaled as laid 

• To be determined by the vendor. 
Note 1 : Deleted. 

.Remarks 

Note 2 : Design of shell & head under Jacket is to be based on 65 pslg Internal Jacket pressure plus 6.0 pslg internal 
vacuum on main vessel. 
Note 3: The vessel head,pace minimum operating temperature is 104 °F, however, operating fluctuations can allow It to 
reach 212 °F maximum. 
Note 4 : Deleted. 
Note 5 : SA240 304 & SA312 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 alloy N06022 material. 
Note 7 : Corro•lon 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 Colla: 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. 
Note 9 : Deleted. 
Note 10: The Internal coils maximum operating pressure Is 98 pslg and maximum operating temperature Is 113 °F. 
Note 11 : Deleted. 
Note 12: Deleted. 
Note 13: Deleted. 
Note 14: Deleted. 
Note 15: The Internal design pressure for the Internal coils Is 150 pslg and the Internal design pressure for the cooling 
Jacket is 65 pslg. 
Note 16: Deleted. 
Note 17: EPDM Is qualified for the radiation (- 1.0E6 Rads) and temperature environment(~ 250°F) in the melter cave. 
Note 18: Data from 24590-HLW-MVC-30-00001. 
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 material.a at DOE-owned nuclear facilities. Information contained herein on radlonuclides 
is provided for process description purposes only. 
Note 22: Deleted. 
Note 23: Attachment 2 added for BNI use only. 

Note 24: The following nozzle loads are to be used for N11, N12, and N13 per CCN 151558: 

Axis directions follow Global Axis Orientation: X = North, Y = Up, Z = East 

N11 Design Loads 

Flange Forces (Lbs) Flange Moments (Ft-Lbs) 

Load Case Fx Fy Fz Mx My Mz 

Weight 348 1314 401 2748 0 2387 

Thermal (450 °F) 14 208 128 1078 362 740 

Thermal (1000 °F) 198 424 329 2485 326 1981 
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!seismic 

N12 Design Loads 

Flange Forces (Lbs) Flange Moments (Ft-Lbs) 

Load Case F>i: Fy Fz Mx My Mz 

Weight 0 683 11 38 0 0 

Thermal (165 °F) 314 616 259 945 549 1801 

Seismic 293 468 340 1763 148 1630 

N13 Design Loads 

Flange Forces (Lbs) Flange Moments (Ft-Lbs) 

Load Case Fx Fy Fz Mx My Mz 
Weight 343 1291 386 3128 58 2600 

~hermal (1000 °F) 143 420 307 2538 572 1897 

Seismic 356 418 362 1751 1847 1553 

The following nozzle loads due to HLW Jumpe,. are applied at the Jumper connection and are to be used per 24590-WTP-
3PN-MV00-00027: 

Jumper Load Type forces Moments 
Pipe Size Fx (lb) Fy (lb) Fz (lb) Mx (ft-lb) My (ft-lb) Mz (ft-lb) 

Weight 30 150 30 100 20 100 
21n Seismic 100 140 100 225 200 225 

Thermal 200 80 200 250 200 250 
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 

41n 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 2000 
Weight 1800 3600 1800 3100 1800 3100 

8 In Seismic 3100 3100 3100 3600 3100 3600 
Thermal 3100 3100 3100 3100 3100 3100 
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Table of Nozzle Connections 

Design Design 
Connecting Pressure Temperature 

Nozzle Jumper Size (psi2) (°F) 
NOl 135 113 
N02 -6/15 237 
N03 -14.7 113 
N04 -14.7 113 
NOS -6/15 237 
N06 135 113 
N07 NA NA 
NOB 110 165 
N09 NA NA 
NlO -6/15 237 
Nll -6/15 237 
N12 Nozzle sizes are -6/15 237 
N13 the same as those -6/15 237 
N14 listed in the -6115 237 
N15 · Nozzle Table of 150 113 
N16 BNl Dwg 24590- 150 113 
Nl7 HL W-MK-HOP- 150 113 
NIB 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 

:qu1pment ;ye IC aa E . C I' D t Sh eet 
Component Plant Item 24590-HLW-MK-HOP-SCB-00001I-00002 
Number: 
Component Description Vessel I 

The Information below envelopes operational duty for fatigue assessment It is not to be used as operational data. 14 
Materials of Construction S8575 N06022 (Hastelloy C -22) I 

Design Life 40 years 

' : . 
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Component Function and 
Life Cycle Description 

Load Type (see Note 
18) 
Design Pressure pslg 

Operating Pressure psig 

Operating "F 
Temperature 
Contents Specific Gravity 

Contents Level inch 

Localized Features 

Headspace temperature with 
inlet offgas flow through N11 
only. 

Headspace temperature with 
inlet offgas flow through N13 
only. 

Cooling supply/returns 

PLANT ITEM No. 

MECHANICAL SYSTEMS DATA SHEET: SBS 24590-HLW-MK-HOP-SCB-00001 
24590-HLW-MK-HOP-SCB-00002 

The SBS Is a vessel designed for aqueous scrubbing of entrained radioactive particulate fro'o/\ 
the melter offgas. It also serves to cool ·and condense the melter vapor emissions. L1u 

The inlet temperature ranges from 371°F to 764°F. Operating temperature of the &BS ranges 
from 104-140°F with nominal setpolnt of 122°F. Cooling coils and a cooling Jacket remove the 13 
heat from the Inlet offgas stream. 

Deleted. 

Non-routine maintenance Is expected to occur annually. During this period the SBS wlll be 
allowed to cool and remain at ambient temperature, from 59 to 113 °F. A 
Deleted. ~ 

Min Max Number of Cycles Comment 

-6.0 15 10 Nominal assumption 

-1.78 0 40 Assume an annual shutdown (40 cycles/life time). ~ 
104 140 40 Normal operating range 

1 1.1 40 Nominal operating Is 1.1, anume annual flush 
out and replace with clean water. "Min" value per 
"Design Data" table, page 1 of this data sheet • . 

0 57 120 Nominal operating Is 57 Inch, assume annual 
3x flush out and replace with clean water. 

Temperatures below are In °F. 

Deleted Assume normal mode Is feeding with 40 cycles to upset 
(122 to 212) and back to Idle (212 to 140). 
Assume normal mode Is fsedlng with 2100 cycles to Idle (122 to 140) 
and back to feeding (140 to 122). 
Assume mode is Idle with 40 cycles to upset (140 to 212), 

- and retum to idle (212 to 140). 
· Assume mode Is /dis with 40 cyclss to off (140 to 59) and back to 13 

idle (59 to 140). 

De/etsd Assum• normal mode Is stand-by, with 40 cycles to upset (104 to 212) 
and back to stand-by (212 to 104). [Unplanned activations]. 
Assume mode Is stand-by with 2100 cycles to upsst (104 to 212), and 
retum to stand-by (212 to 104). [Weekly survsl/lanc11 tests] 
Assume mode Is idle with 40 cycles to off (140 to 59) and back to Idle 
(59 to 140). 

(1) Maximum cooling Assume annual cooling outag11 with ln/11t cooling jacket & cooling coll 
jacket: 83 In, 89 out; temperatures of 63 and outlet t11mperatures of 69 & 81, respective~ 
minimum cooling and SBS vessel temperature of 140.wlth ambient temperature of 59 13• I Jacket: 63 In, 69 out (40 cycles). Assume annual cooling supply fa/lure/Isolation during : 
(2) Maximum cooling operation, ln=out=212 (40 cycles). 
coils: 83 In, 101 out; 
minimum cooling 
coils: 63 in, 81 out 
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PLANT ITEM No. 

• MECHANICAL SYSTEMS DATA SHEET: SBS 24590-HLW-MK-HOP-SCB-00001 
24590-HLW-MK-HOP-SCB-00002 _, 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty 
unless otherwise noted. 

Thfll . ff e o owina o t-Qas temperatures are to be used for etenninina N11 & N13 vessel flanae temo 
Temperature (°F) Description 
1,320 Bounding upper inlet bulk temperature of off-gas at 

d eratures: /\ 

L.1ll 
maximum flow for N11 

924 Pipe wall temperature @ bulk temperature of 1,320 °F for 
N11 

497 Bounding lower bulk temperature while feeding for nominal 
feed case for N11 & N13 

The maximum coincident local operating temperature at each jumper flange adjacent to N1.1 and N13 occurs at the lower bulk temperature (497°F) 
while feeding. The maximum non-coincident local operating temperature at each jumper flange at idle (1 ,320°F) for N11 and and the lower bulk 
tern erature 497°F while feedin for N13. 

Safety Screening/Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS Signature below Yes 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. W .E 

1 Issued For .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 

3 Issued for Purchase R. Peters M. Arampalam J. Rouse . N/A E. lsem 9/2/04 

4 Issued for Purchase R. Peters M. Arampalam J. Rouse N/A E. lsem 11/30/04 

5 Issued for Purchase R. Peters M. Arampalam J. Rouse N/A E. lsem 6/30/05 

6 Issued for Purchase J. Rouse R. Peters A. Benamou N/A J . Julyk 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-Ill; 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 N11, N12, & N13 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. Coulam R. Peters M. Seed C. Meng J . Julyk 10/21/08 

11 Added Cale 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; 
revis~d 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-00016, Rev 13 



MECHANICAL SYSTEMS DATA SHEET: SBS 

PLANT ITEM No. 

24590-HLW-MK-HOP-SCB-00001 
24590-HLW-MK-HOP-SCB-00002 

13 Revised vessel headspace 
temperatures, added local Jumper 
flange temperatures, and clarified 
fatigue cycles. 

M. O'Neill _ Ray Peters 

(}.O T~ 
Rich Peters C. Meng J. Julyk 

/tb{to 
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RIVER PROTECTION PROJECT - WASTE TREATMENT PLANT 

EQUIPMENT QUALIFICATION DATA SHEET 

FOR 

HL W Submerged Bed Scrubber (SBS) 

Attachment 1 



EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

24590-HLW-MKD-HOP-00016 Rev.: 13 

Attachment 1, Page 2.of 4 

Equipment Identification 

Component Tag Number 24590-HL W-MK-HOP-SCB-00001100002 181 SC 1:81 ss 0 APC 

Manufacturer I Supplier GE - Hitachi Safety 0 SDC • SDS 0 RRC 

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 NIA 181 SC-I • SC-Il 

The Submerged Bed Scrubbers are located in the melter 181 SC-III • SC-IV 
caves in rooms H-0106 and H-0117 at column lines K-9 Seismic The SBS is SC-III for gas confinement Description (Include and K-14, respectively (El. 0' - 0"). 

descriptive text [ e.g., Category and SC-I for liquid confinement 

location, elevation]) following a seismic event. The entire 
SBS vessel, including internals, shall be 
designed as SC-1. 

l. Safety Class Function - The SBS maintains its liquid level following a seismic DBE (24590-WTP-PSAR-ESH-0I-
002-04 Rev. 4m, Table 4A-l , page 4A-5). 

Safety Function(s) 
2. Safety Significant Function - The SBS ensures confinement ofradioactive materials during normal operations and 
accident conditions (24590-WTP-PSAR-ESH-01-002-04 Rey. 4m, Table 4A-2, page 4A-14). 

Seismic Safety Function 181 Yes 0 No Room Number(s): H-0106 & H-0117 

Maintenance Accessible 181 Yes 0 No Method of Maintenance Access: .[gl Remote D HandsOn D None 

Seismic Operability Requirements: 1:8:1 During Seismic Event 181 After Seismic Event 

ITS Equipment Type: [8J Passive Mechanical D Active Mechanical D Electrical 

Equipment Environmental Qualification (EEQ) 

Environment 181 Mild O Harsh Hi Rad Service D Yes 181 No Design Life (yrs) . [81 40 • Other __ 

Contamination Class: cs 
Radiation Class: RS 

Time 
Parameter Duration WTP Document Number Submittal Number 

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

Normal 

Normal High Temperature (°F) 113 
Continu- 24590-HLW-U0D-Wl6T-

TBD ous 
yrs 

00001 Rev.0 

Normal Low Temperature (°F) 59 
Continu- 24590-HLW-UOD-Wl6T-

TBD ous 
yrs 

00001 Rev.0 

Normal High Relative Humidity (%RH) 100 
Continu- 24590-HLW-U0D-Wl6T-

TBD ous 
yrs 

00001 Rev.0 

Normal Low Relative Humidity (%RH) 5 
Continu- 24590-HLW-U0D-Wl6T-

TBD ous 
yrs 

00001 Rev.0 

Normal High Pressure (in.-w.g.) 0 
Continu- 24590-HLW-U0D-Wl6T-

TBD ous 
yrs 

00001 Rev.0 

Normal Low Pressure (in.-w.g.) -1.4 
Continu- 24590-HLW-U0D-Wl6T-

TBD ous 
yrs 

00001 Rev.0 

Normal Radiation Dose Rat_e (mR/hr) 5.02E+o4 40 yrs Note 1 Note 5 

Vibration Magnitude (g) NIA NIA NIA 24590-HLW-U0D-W16T-
N/A 

00001 Rev.0 

Vibration Frequency (Hz) NIA NIA NIA 24590-HLW-U0D-Wl6T- NIA 
00001 Rev.0 

24590-ENG-F00065 Rev I (2/2012008) Ref: NIA 



EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

24590-HL W-MK.D-HOP-00016 
Rev.: 13 

Attachment 1, Page 3of 4 

Equipment Environmental Qualification (EEQ) (continued) 

Time 
Parameter Duration . WTP Document Number Submittal Number 

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

Additional Normal Information: Note 1: CCN 177691 

Abnormal 

Abnormal High Temperature (°F) 170 NIA NIA 24590-HLW-U0D-W16T-
TBD 

00001 Rev.0 · 

Abnormal Low Temperature (°F) 40 NIA NIA 24590-HLW-U0D-W16T-
TBD 

00001 Rev.0 

Abnormal High Relative Humidity (%RH) 100 NIA NIA 
24590-HLW-U0D-W16T-

TBD 
00001 Rev.0 

Abnormal Low Relative Humidity (%RH) 2 NIA NIA 24590-HLW-U0D-W16T-
TBD 

00001 Rev.0 

Abnormal High Pressure (in.-w.g.) 4 NIA NIA 24590-HLW-U0D-W16T-
TBD 

00001 Rev.0 

Abnormal Low Pressure (in.-w.g.) -6.7 NIA NIA 24590-HLW-U0D-W16T-
TBD 

00001 Rev.0 

Abnormal Radiation Dose Rate (mR/hr) l .52E+05 40 yrs Note2 Note 5 . 

Wet Sprinkler System Present 
Not NIA NIA 24590-HLW-U0D-Wl6T- NIA 

required 00001 Rev.0 

Additional Abnormal Information Note 2: CCN 177691 

Design Basis Events (DBE) 

DBE High Temperature (°F) 165 NIA NIA 24590-HLW-UOD-Wl6T-
TBD 

00001 Rev.0 

DBE Low Temperature (°F) 40 NIA NIA 24590-HLW-U0D-W16T-
TBD 

00001 Rev.0 

DBE High Relative Humidity (%RH) 100 NIA NIA 24590-HLW-U0D-W16T-
TBD 

00001 Rev.0 

DBE Low Relative Humidity (%RH) 2 NIA NIA 24590-HL W-UOD-Wl 6T-
TBD 

00001 Rev.0 

DBE High Pressure (in.-w.g.) 4 NIA NIA 24590-HLW-U0D-Wl6T-
TBD 00001 Rev.0 

DBE Low Pressure (in.-w.g.) -6.7 NIA NIA 24590-HLW-U0D-Wl6T-
TBD 

00001 Rev.0 

DBE Radiation Dose Rate (mR/hr) l.52E+05 0 yrs Note 3 Note 5 

Flood Height (ft) 3.80 1,000 hrs 
24590-HLW-U0D-Wl6T- NIA 
00001 Rev.0 

Submergence (ft) Note4 NIA NIA NIA NIA 

Chemical/Spray Exposure No NIA NIA NIA NIA 

Note 3: CCN 177691 

Additional DBE Information Note 4: The SBS is not submerged during flood conditions. 

24590-ENG-F00065 Rev I (212012008) Ref: NIA 
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EQUIPMENT QUALIFICATION 24590-HL W-MKD-HOP-00016 Rev.: 13 

DATASHEET (EQD) • Attachment 1, Page 4 of 4 

DBE Chemical Exposure Details 

I. 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 0/ AC, VDC) NIA 

Power Supply Frequency (Hz) NIA 

Power Connection Method N/ A 

VO Signals to/from Equipment N/A 

I/0 Connection Method N/ A 

Interfaces (Mechanical) 

Mounting Configuration (orientation) Vertical vessel 

Mounting Method (bolts, welds, etc.) Anchor bolts 

Auxiliary Devices NIA 

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 NIA 

Specification (BUYER) 
Qualification of Seismic Category I/II T000I 
Equipment and Tanks 

HLW Vitrification Building Seismic Calculation 24590-HLS- Rev. 00A NIA 
Specified Seismic Load Analysis - WSGM In-Structure Response S0C-SlST-00057; ISRS 

(BUYER) Spectra (ISRS) Figures 554, 555, & 557; 
CCN 214807 

Design Seismic Load TBD TBD TBD N/A 
(SELLER 

Qualification Method TBD TBD TBD Dynamic Analysis 
(SELLER) 

Qualification Report TBD TBD TBD NIA 
Number (SELLER) 

Submittal Number TBD TBD TBD N/A 
(BUYER) 

Notes and Additional Information 
Note 5: BNI (BUYER) shall perform Equipment Environmental Qualification in accordance with 

24590-WTP-DC-ENG-06-001, Design Criteria for Equipment Seismic and Environmental Qualification. 

24590-ENG-F00065 Rev 1 (2/20/2008) Ref: N/A 
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FOR BNI USE ONLY 
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Attachment 2: References for Submerged Bed Scrubber Vesssels 24590-HLW-MK-HOP-SCB-00001/00002 

Data Sheet· 24590-HLW-MKD-HOP-00016 Rev 12 
Data Document# Rev Document Title Comments 

Quality Level 24590-HLW-M6-HOP-00001 5 P&ID - HLW Melter Offaas Svstem Melter 1 Primarv Offoas Scrubber 
Seismic Catenorv 24590-HL W-M6-HOP-OOOO 1 5 P&ID • HLW Melter Offoas Svstem Melter 1 Primarv Offl,as Scrubber 
Desirn Soecific Gravitv 24590-HL W-MVC-30-0000 I B HLW Vessel Cvclic Datasbeet lnouts 
Max ,n,ratin2 Volume 24590-HLW-MKC-HOP-00003 0 Process Sizin2 oftbe HL W Submer,ed Bed Scrubber volumes are approximations only 
Total Volume 24590-HLW-MKC-HOP-00003 0 Process Sizing of the HLW Submer2ed Bed Scrubber volwnes are approximations onlv 
Inside Diameter 24590-HLW-MKC-HOP-00003 0 Process Sizing of the HL W SubmergedBed Scrubber 
Length TL-TL 24590-HLW-MKC-HOP-00003 0 Process Sizing of the HLW Submerged Bed Scrubber 

Vessel ooentia• Pressure /Min./Max.l 24590-HLW-MVC-30-00001 B HLW Vessel Cvclic Datasheet Inouts 
Vessel Ooeratin2 Pressure /external) 24590-HLW-MVC-30-0000 I B HLW Vessel Cvclic Datasheet lnouts 
Vessel Ooeratin2 Pressure (internal) 24590-HL W-MVC-30-0000 I B HLW Vessel Cvclic Datisheet lnouts 
Vessel Design Pressure (internal) 24590-HLW-MVC-30-00001 B HLW Vessel Cvclic Datasheet taputs 15 osig value is provided in Section 16 
Vessel Design Pressure (external) 24590-HL W-MVC-30-0000 I B HLW Vessel Cyclic Datasheet lnputs 
Internal Cooling Coils Operating 24590-HLW-M6X-HOP-OOOO I 5 Line List 
Pressure 

Cooling Jacket uoerating Pressure 24590-HLW-M6X-HOP-00001 5 Line List 
lntemal Cooling Coils Design Pressure 24590-HLW-M6X-HOP--00001 5 Line List for 24590-HLW-M6-HOP-00001 
CoolinR Jacket Design Pressure 24590-HLW-M6X-HOP-00001 5 Line List for 24590-HL W-M6-HOP-00001 
Vessel Operating Temperature 24590-HL W-MVC-30-00001 B HLW Vessel Cyclic Datasheet lnputs 
(Min./Max.) 
Vessel DesiRD Temnerature 24590-HLW-MKC-HOP-00003 0 Process Sizing of the HL W Subme<Red Bed Scrubber Sbt 9. DesiRn Temp = Max Op (212) + 25 • 237 F 
Corrosion AlloW1lllcc 24590-HLW-NlD-HOP-OOOJ0 4 Corrosion Evaluation HOP-SCB--00001/2 (HLW) 
Vessel Materials ofConstr11ction 24590-HL W-N lD-HOP-00010 4 Corrosion Evaluatioa HOP-SCB-00001/2 (HLW) 

Cvclic Oat, (Vessell 24590-HI..W-MVC-30-00001 B RLW Vessel CvcLic Datasbeet lnouts 
Cooling Water Cooling Coil 24590-HLW-MEC-HOP--00009 0 HL W Submerged Bed Scrubber Cooling Coils Effectiveaess 
Tenmeratucc (Min./Max.) 
Cooling Water Jacket Temperature 24590-HLW-MEC-HOP-00008 0 HL W Submerged Bed Scrubber Cooling Jacket Effectiveness 
(Min./Max.) 
Nozzle Loads 24590-WTP-3PN-MV00-00027 NA Jumper Nozzle Loads Nll , Nl2, andN13perCCN 151558. 

Max. EPDM Radiation 3DG N61 005 0 Bechtel Corporation - Nuclear Engineering Design Guide for Radiation Damage Thresholds for 
Or2anic and Inornaaic Materials 

Min. Cooling Water T empcrature 24590-HLW-M6C-PCW-00010 A Design Pressure & Temperature Calculation for Process Cooling Water System -· ~ " ~ m 

n.;:...,:.~ 
~P~~S9Q-W:W~M4~J 
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Cooling supply/returns 

FOR BNI USE ONLY 

(I) Muimwn cooling jacket: 83 in, 89 out jacket: 63 in, 69 out 
Refs: 
(a) Max/min inlet temps per sht ii of Cale 24590-HLW-MEC-HOP-00008 
Rev 0, SBS Cooling jacket Effectiveness 
(b) Outlet temps from (a) above, sht 20 
(2) Maximwncoolingcoils: 83 in, 101 out; minimwn coolingcoils: 63 in, 81 
out 
Refs: 
(a) Max/min inlet temps per sht ii of Cale 24590-HL W-MEC-HOP-00009 
Rev 0, SBS Cooling jacket Effectiveness 
(b) Outlet temps from (a) above, sht 20 

Attachment 2, Page 2 of 3 

Asswnc annual cooling outage with inlet cooling jacker & cooling coil temperatures of 63 and outlet temperatures of 69 & 81, respectively, and SBS 
vessel temperature of 140 with ambient temperature of 59 (40 cycles). Assume annual cooling supply fai lure/isolation during operation, 
in - out= 212 (40 cycles). 
Ref: 
(a) 59 Fis the bow1ding lower temp for nonnal conditions from EQ dara sheet 
(b) Cooling water is at lowest operaring temps and vessel is at highest operating condition, 140 F, to evaluate thermal stress (highest delta T) 

Internal vessel oioin2 and aozzle desi•n shall be comoatible with the followia~ external connection pipe size and pressu re/temperature conditions outside lhe vessel: 
Design Design 

Connecting Pressure Temperature 
Nozzle Jumner Size (p5jp\ (°F) Comments* 

~ 135 l 13 Line List 24590-HLW-M6X-HOP-0OO0I REV 5 

~ -6/15 237 Snare nozzle; Vessel desi,m T & P 

~ -14.7 I 13 Line List 24590-HLW-M6X-HOP--OOO0I REV 5 

~ -14.7 113 Line List24590-HLW-M6X-HOP-OOO0I REV 5 

~ -6/15 237 Soarc nozzle; Vessel dcsieo T & P 

~ 135 I 13 Linc List 24590-HLW-M6X-HOP-0000I REV 5 

~ NA NA Thermocouple; Vessel desi,m T & P 

~ 110 165 Line List 24590-HLW-M6X-HOP-00001 REV 5 

~ NA NA Thermocounle; Vessel desion T & P 

~ -6115 237 Snare nozzle; Vessel desim T & P 
NII -6115 237 Jumper Data Sheet Un.issued; Vessel design T & P; 

Upset condition 1,000 F per Assumption 83 of Cale 
,___ 24590-HL W -MVC-30-0000 I 
.J'!.11__ Nozzle sizes are -6115 237 Jn=er Data Sheet Un.issued· Vessel desim T & P 

Nl3 the same as those -6115 237 Jumper Data Sheet Un.issued; Vessel design T & P; 
listed in the Upset condition 1,000 F per Assumption 83 of Cale 

'--
Nozzle Table of 24590 

~ BNl Dwg 24590- -61 15 237 Snare nozzle; Vessel desillil T & P 

~ HLW-MK-HOP- 150 113 Line List 24590-HL W-M6X-HOP--OOOOI REV 5 

~ 0OO0IO0I Rev. I. 150 113 Line LiSt 24590-HLW-M6X-HOP-OOOOI REV 5 
.Ji!2_ 150 113 Line List 24590-HLW-M6X-HOP--00001 REV 5 

~ 150 113 Line List 24590-HLW-M6X-HOP--OOOOI REV 5 

~ 150 113 Line List 24590-HLW-M6X-HOP--00001 REV 5 

~ 150 I 13 Line List 24590-HLW-M6X-HOP--00001 REV 5 

~ -14.7 165 Line List 24590-HLW-M6X-HOP-00001 REV 5 

~ - 14.7 165 Line List 24590-HLW-M6X-HOP-OO00 J REV 5 

~ 110 165 Line List 24590-HLW-M6X-HOP--00001 REV 5 

~ 110 165 Line List 24590-HLW-M6X-HOP--OOOOJ REV 5 

~ - 14.7 165 Line List 24590-HLW-M6X-HOP--00001 REV 5 

~ -14.7 165 Line LiSt 24590-HLW-M6X-HOP-00001 REV 5 

~ -14.7 165 Line List 24590-HLW-M6X-HOP-OO0OJ REV 5 

~ 65 113 Line List 24590-HLW-M6X-HOP-0000 1 REV 5 
N29 65 113 Line List 24590-HLW-M6X-HOP--O0OO I REV 5 
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- MECHANICAL DATA SHEET 

HLW Catalvtic Oxidizer/ Reducer PLANT ITEM No. 
24590-HLW~MX-HOP-SKID-00005 

River Protection Project 24590-HLW-MX-HOP-SKID-00006 
Waste Tl'Nbnent Plant ISSUEOBY 

. 24590-HLW-MX-HOP-SKID-00007 RPP-WTPPOC 
Ill llllllllll 111111111111111 24590-HLW-MX-HOP-SKID-00008 

R11377941 Data Sheet No. Rev. 
24590-HLW-MKD-HOP-00019 I 10 

Project: RPP-WfP 
System Description Thermal Catalytic Oxidizer/Selective Catalytic Reduction 

Project No.: 24590 

System No.: HOP Specification: 24590'-HL W-3PS-MBTV-T0002 

Reference Docs. Process Cale.: 24590-HLW-MKC-BOP-00010 
Building: HLW Process Cale.: 24590-HLW-M4C-BOP-00011 

D-••-• r • lr • 1A.cton.UJ .w.u.:l".JfOP.DnR11 

Quality Level CM 
24590-BLW-MS.Vl 7T-:Z0004, -00004 

Safety Classification ss Associated Dwgs. 24590-BLW-M6-HOP-20008, -00008 

Seismic Criteria Category ill 
.24590-HL W-Pl-Pl3T-00112, -00117 

ITEMS MARKED WITH* ARE TO BE PROVIDED BY VENDOR ·' 

· Process Data (Buyer) 

Off gas Inlet Conditions: Offgas Inlet Composition: 
Nominal ·Maximum Desim Nominal Maximum 

Vol.Flow (acfm) 
2448 3102 NIA 

(scfm) 
1465 1750 

2000 N2 (% Volume) 69.5 % 63.7% 
(Process Note 5) 

Temperature c·F) 330 330 355 0, (% Volume) 18.7% 17.1 % rPmcess Note 5) 

Pressure (in. WG) -39 -45 -82 / +84 H,O (% Volume) 10.6% 18.0% 
Density (lb/it') 0.0432 0.395 O.D38 

, I 
CO2 (% Volume) 0.36% 0.38% 

Allow. Diff. Pres. (in. WG) 15 Ar (% Volume) 0.83% 0.76% 

Minor OiTgas Offgas Outlet Conditions: Maximum, kg/hour Bounding. kg/hour 
Components 

Nominal Maximum Design (Process Not.e 5} 

Temperature ("F) • *453 Note 1 NH3 4.37E-03 3.19E-02 (Note 7) 

Maximum Ammonia Slip, ppm so so NO 5.79E-61 l.88E+oo 
Design Temperature (Process Note 1) *lOOOF N,O l.25E-02 !.S0E-01 

NO, 9.66E-02 2.2SE+o0 
Process Data Notes: co l.?0E-02 4.07E+oo 

Seller's design outlet t.emperature based on the Thermal Catalytic 
so, 6.?0E-03 2.0SE-02 

I. H, 3.SJE-03 8.79E-02 Oxidizer/Selective Catalytic Reducer vessel and internal component 
temperatures using thermodynamic activities in the equipment Hg 1.25E-04 257E-04 
Design temperature per Seller= •1000 "F HCI 6.58E-06 l.77E-05 

2. Deleted HF 3.99E-06 l.63E-05 

3. Deleted. 
I, l.l lE-06 l.llE-06 
Particulat.e 4.34E-11 2.llE-10 4. Maximum st.ep changes in NO and NO, concentrations over a ten-
VOC/SVOC 2.76E-03 3.20E-03 minute period may be as high as 500 ppmv. Minimum NOx 

concentration is 0 ppmv. 
5. Heater sizing for initial beat-up to system operating temperature 

shall not credit contribution from minor offgas components and 
specified design flow and temperature (inlet conditions). 

6. Maximum SO2 listed does not include traosient spikes. 
7. Based on heat exchanger efficiency of 70%. See vendor submittal 

24590-CM-POA-MBT0-00002-03-00001 for verification of design 
temperature. 

Ammonia Supply: Ammonia Dilution Air Supply: 
! Nominal Maximum Design Nominal 

Temoeraturc ("F) 55 117 150 Pressure (psig) 110 
Internal Pressure (psig) 16 45 300 Filtration (microns) · 3 

Solids Content (wt. %) 0% 0 % 0% Inlet Nozzle Size (in) 2 

Page 1 of 15 

Pf ease note that source, special nudear, and byproduct materials, 
as defined In the Atomic Energy Act of 1954 (AEA) are regulated 
at the U. S. Department of Energy (DOE) facilities exclusively by 
DOE acting pursuant to its AEA authority. DOE asserts that 
pursuant to AEA, ii has sole and exclusive .responslbmty and 
authority to regulate source; special nudear,_ and byproduct 
materials at DOE--OWned nuciear facilities. Information contained 
herein on radionudides is provided for process description 
purposes only. 

I 
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MECHANICAL DATA SHEET 

HLW Catal)1ic Oxidizer/ Reducer 
PLANT ITEM No. 
24590-HLW-MX-HOP-SKID-00005 

River Protection Project 24590-HLW-MX-HOP-SKID-00006 
Wasta Treabnent Plant 24590-HLW-MX-HOP-SKID-00007 

24590-HLW-MX-HOP-SKID-00008 

Data Sheet No. Rev. 
24590-HLW-MKD-HOP-00019 I 10 

Ammonia Note: Ammonia Dilution Air Note: 

Buyer will supply anhydrous ammonia at Seller"s specified flowrate to 
meet design conditions. Seller is responsible for flow control of 
anhydrous ammonia 10 meet performance requirements. Annnonia 
vaporizer assures nominal conditions. 

Buyer will supply ammonia dilution air at Seller's specified flowrate to 
meet design conditions. Seller is responsible for flow and pressure 
control of dilution air to meet performance requirements. 

Ammonia Note: 
Buyer will supply anhydrous ammonia at Seller's specified flow rate to meet design CO!lditions. Seller is responsible for flow control of anhydrous ammonia to meet 
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 aod pressure control of dilution air to 
meet performance requirements. 

The_ fol!o\Ylllg _Process Performance Requirements arc the WfP permits performance requirements that shall be used by t~ Buyer to verify Seller's System 
Performance requirements are met: _ 

I. The maximum achievable control technology (MAC1) destruction removal efficiency (DRE) for volatile organic compounds (VOCs) and semi-volatile 
compounds (SVOCs) shall be greater than or .equal to 95%. The principal organic dangerous constituents (PODCs) to be used in HLW performance testing 
are naphthalene (CAS 91-20-3) and 2-propene-t-ol (CAS I 07-18-6). A DRE greater than 95% is preferred. . . 

2. The NOx (defined as NO and NO.) Selective Catalytic Reduction (SCR) u,nit shall perform with a reduction efficiency of 95%. 

3. Dioxin and furan emissions at the outlet of the Thermal Catalytic Oxidizer/Reducers shall meet the MACTcriteria of0.2 ng/rrc 1EQ (Toxic Equivalent). 

4. Maximum inlet loading 0.7 grams per minute naphthalene and 2.0 grams per minute ally! alcohol, and a minimwn oxidation catalyst outlet temperature of 
700"F shall be used as the basis for DRE determination. (General Note 9) 

S. Carbon monoxide (CO) emission shall meet the MACT criteria of I 00 parts per million (ppm) 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 rolling 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 AF.A authority. DOE asserts, that pllTI!uaot to the AEA it has sole and exclusive respoDSlbility and authority 
to regulate source, special nuclear, and byproduct materials at DOE-own¢ nuclear facilities. Information contained herein on radionuclidcs is provided for process 
.description oumoses onlv. 

Safety Screening required?: Yes X No_ (If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below) 
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A ,unrova s 

/ 
' V 

10 ""~ ',,-/ 6(6 14 ~-'' \I . ~·~~"' 'f;;,'I,~.,. 
Re instate 1750 (scfm) max flow rate .. Fi~ rt~-=~ \i 

tvnm and re instate 11:eneral notes. RPeters , D Rickettson CMeng NIA NIA D Wilsey 
Incorporate TCN 245~ M-MRA-MBTO-

9 
00002-1'0003, TOOOS, & T0009 and SDDR 

24590-WTP-SDDR-MS-10-00022 & CMeng J 25-Feb-
00135 M. O'Neill T. Henrv D. Rickettson NIA DAdler Sclmeider 11 

8 
General Revision - Major revision. No Steve 
revision 1riangle required. · · vwifcir 9-Apr-

M. O'Neill T.Val.enti G. Goolsby C.Meng · NIA R. Davis . J. Roth 09 

Changed temperature for HLW-SCR-
·, 

0000 I. Added 25 "F design margin per 
7 24590-WfP-GPG-M-017. Added o:f' Phil 

Ammonia Piping Material Type. Added Snyder for 17-Mar-
MET as reviewer. 

M. O'Neill J. Wood u. Sen C. Men11: '. J. White R. Davis J. Julyk 08 

Consolidated data sheets, this revision 
;_ 

supersedes 24590-HL W-MK.D-HOP-00020 
Rev 5. Added safety classification. Revised 
process data note 2. Revised proces[ 

6 perfonnance requirement note 1. Added 
subcomponent IDs to Component table. 
Revised note 4. Includes new EEQ data. 
Includes HP{' V screening and Dangerous John 14-Feb-waste permitting statement. 

MikeONcill 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 
1riangles are kept for clarity to show Anthony John 26-Jun-
changes from Rev 3. Tom Galioto Cutrona Craig Knauss Chris Men!( NIA Julvk 07 
Updated quality level designator. Revised 
offgas inlet conditions and composition. . . 
Added Note 8 and Attachment 1. Added 
EQ data. Revised ammonia and dilution air - . 

4 supply conditioos. Added Safety signature Tom Galioto 
to Approval block. Updated Vend or data 
per 24590-CD-POA-MBT0-00002-07- Anthony John 21-May-
00001. Cutrona Craig Knauss Chris Meng NIA Ju\yk 07 
Revised housing material and system 

3 
performance. Added NOx step change 
requirement and arrnnonia skid layout Mark 31-Jul-
requirements. Jim Rouse David Pease Chris Morlev NIA NIA Hoffmann 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-
ammonia skid requirements. J. Rouse D. Pease C.Morley NIA NIA Hoffmann 04 

1 Revised Seller Information J. Medina / M. 4-May-
J. Rouse D. Pease C.Morley NIA NIA Hoffmann 04 

Issued for Purchase. This data sheet 
0 superccdes24590-HLW-MKD-HOP-00015 J. Medina / D. Yarbrough ' 8-Apr-

R/1. J. Rouse D. Pease C. Morley NIA NIA M. Wright 04 

Rev Reason for revision Systems/ Equipment 
Checked E&NS EQ 

MET Approved Date Process Ene:. En!!. 
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Mechanical Data u er 
Construction Data: 
Process Equipment Dimensions (L x .w x H): Ammonia Dilution Equipment (L x W x H): 

Sections (Applicable Only lo the 17'-0" x5' -0" 
ft Ammonia Dilution Skid dimensions 

14'-6" x S'-6" 
ft 

Catalytic Oxidirer/Reducer Skids) X 10'-9" X 7'-o" 

Overall 
· 39' -6" X 5' -0" 

ft Operating Weight •r lS,000 !bf 
X )7'-6" 

Operating Weight *70,830 !bf Shipping Dimensions (L x W x H) 15' X 6' X 7.5' ft 

Shipping Dimensions (L x W x H) 
*18' 0" x 6' 

ft Shipping Weight *-15,000 )bf 
JO' ' X 12' 

Shipping Weight· *70,830 !bf 

Ther11111l Analysis Data: Concrete Slab Base Thickness 3 ft 
Room Temperature 83 "F Thermal Conductivity of Concrete Slab 1.8 W/m/K 
Earth Temperature Under Base 70 "F 
Maximum Heat Loss · 15 Kw 

Thcnnill Cycling Frequency: 
For design pwposes, use a thennal cycle frequency of once every two (2) months 
for the life of the !ant 40 

Nozzle Loading (Buyer, See Note 1) 
Inlet: 

Load Case 
.Fa Fb Fe Ma Mb Mc 

/ (lbl llbl llbl (ft-lbl (ft-lbl (ft-lbl 

Weight 400 -500 400 1000 3000 -1000 

Thermal(+) 200 1000 200 2000 2000 2000 

Thermal(-) -4400 -1000 -1000 -7000 -15000 -25000 

Seismic(+) 3500 3500 3500 11000 18000 18000 

Seismic(-) -3500 -3500 -3500 -11000 -18000 -18000 

I/ Normal(+) 600 500 600 3000 5000 1000 

Normal (-) -4000 -1500 -600 -6000 · -12000 -26000 

Occasional(+) 4100 4000 4100 14000 23000 19000 

Occasional(-) -7500 -5000 -4100 -17000 -30000 -44000 

See supplier submittal 24590-CM-POA-MBT0-00002-05-00009 for nozzle movement values. 
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Outlet: 

Load Case 
Fa Fb Fe Ma Mb Mc 
Ob) (lb) Ob) (ft~lb) m-lb) (ft-lb) 

··tc N 

Wei2ht -1700 400 400 -200 -500 500 / 
Thermal(+) 2000 1000 2000 100 13000 1000 
Thermal(·) -1300 -2000 -2000 -20000 -2000 -16000 . F, ... 
Seismic(+) 4200 6600 6600 9500 75000 75000 ............. u .. 

lll•aton111••lu,o~,I\.Hllllt 

Seismic(-) -4200 -6600 -6600 -9500 -75000 -75000 "'•~,•\Ill•••• ,ullo 

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 ;upplier submittal 24590-CM-POA-MBT0-00002-05-00009 for nozzle movement values. 

Notes: I. Nonna! = Weight + Thennal 
2. Occasional = Weip;ht + Themial + Seismic 

Page 5 of 15 



MECHANICAL DATA SHEET - HLW Catalvtic Oxidizer/ Reducer 
PLANT ITEM No. 
24590-HLW-MX-HOP-SKID-00005 

River Protection Projec:t 

Waste Treatment Plant 

Volatile Organic DRE 
NOx Reduction 
NOx emissions, max 
Ammonia slip, max 
Ammonia/NOx molar injection ratio 
Pressure drop through Oxidizer unit 
Minirrrum service life catalyst 

voe Catalyst 
NOx Catalyst 

s tern Performance 
•95 % 
•95 % 
•119 ppmvw 
•10 ppmvw 
• 

•10 in-WG 

•3 yrs (EST.) 
*3 yrs (EST.) 

24590-HLW-MX-HOP-SKID-00006 
24590-HLW-MX-HOP-SKID-00007 
24590-HLW-MX-HOP-SKID-00008 

Data Sheet No. Rev. 
24590-HLW-MKD-HOP-00019 I 10 

Seller, General Note 2 
Semi-Volatile Organic DRE 
Ammonia consumption, max 

Ammonia entering injection chamber: 

•95 % 
~ lb/hr 

Pr~ •30 in-WG 
Flow *14.0 lb/hr 

Dilution Air. 
· Temp . ---.-roo- "F 
Pressure -;go- in-WG 
Flow 7fcio scfm 

Recommended Catalyst replacement schedule: Rcp_lacement schedule could be 1-2 year intervals. 

Components (Seller, General Note 2) 
Catalyst: Organic: HOP-SC0-00001 & 00004 NOx: HOP-SCR-00001 & 00002 

Manufacturer BASF (VOCat 300S) "Source Controlled" ' •BASF NO, CAT VNX-300 
Number of reactors l I 
Number of catalyst modules *27 •21 
Residence time (at standard conditions), sec 0.75 (General Note 9) • 
Arrangement •3 High x 3 Wide •3 High x 3 Wide 
Total catalyst reactor vol. ft' •22.5 •22.s 
Type Precious metal • olatinum *Vanadium/Titanium Oxide 
Material: base/substrate Ceramic• cordierite *Ceramic Cordierite 
Total Number of layers per reactor 3 •3 
Thickness oflayer, in •10 •10 
Space provided between layers for remixing Yes • 
Space for additional layer, m No *No 
Is dummy layer provided No *No 
Number of flow passages *230 cpsi *64 
Flow passage, in. x in. 0.060" X 0.060" *0.11" X 0.11" 
Face velocity tlrru reactor, fpm *427 •427 
Outlet Offgas Temperature for site performance 700 (Min) - 750 (Nonunat) *700 (Min) • 750 (Nominal) testing, "F 
Design Temperature, "F *750 *750 
Catalyst module Dimensions, (L x W x D) *12" X 12" X JO" *12" X 12" X JO" 
Catalyst module weight, lb •so •so 
Total weight of catalyst reactor, lb *1,350 *l,350 

Housing: 
Material Type 347 ss 347 ss 
Material!Thickness, in *3/8 *3/8 
Number of Section •1 •1 
Weight of Heaviest Section, lb •10,500 •10,000 
Insulation Lining *Microporous (Super G) *Microporous (Super G) 
MateriaVThickness, in •4 *4 
Thermal Cond, Btu-in/hr ft' "F •o.so -o.84 *0.50-0.84 
Method of Attachment •studs with clips · •studs ,vith elms 
Design pressure, psig •see Offgas Inlet Conditions on pg. I 
Operating pressure, psig •see Offgas Inlet Conditions on pg. I 
Design temperature, "F •see General Note 10 
Corrosion Allowance 0.010 inch 0.010 inch 
Erosion Allowance None None 

Page 6 of 15 
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Ductlnir:: 
Material/Thickness, in *347SS / 3/8 I *347SS/ 3/8 
Cross Section, ft x ft *Inlet= 18" x 24" I Outlet= 4' x 5' I *Inlet= 18" x 24" /Outlet= 4' x 5' 
Duct Velocity, fpm *Inlet= 1034 /Outlet= 200 I *Inlet"' I 034 / Outlet= 200 
Design Temperature, "F •see General Note 10 
Corrosion Allowance 0.010 inch I 0.010 inch 
Erosion Allowance None I None 

Electric Heater: HOP-HlR-00001 & 00007 
Manufacturer *CCI Thermal 
Type •Tubular Elements 
Number of Heat Zone *24 Heating Elements / Zone 
Number of Zones *5 
Watt Density, W/in" *8.6 . 
Power,kW • . . 

Voltage/Current rating *480v / 
Wetted Material Type *347 ss 

. Heating Element & Enclosure Material Type *lncoloy 800 
. High Temp. Surface Material Type 347 ss 
Design Temperatuer, "F *1000 
Corrosion Allowance (Electric Heater Housing) 0.010" (docs not include heater element components) 
Erosion Allowance None 

Rec11perative Heat Exchanger: HOP-HX--00001 & 00003 
Manufacturer •Thermo Z / Munters • Deschamps 
Type *Plate / Frame 
Cold Side Components & Enclosure Material 

347 ss Tvne 
Hot Side Components/Tubes 347 ss / 439 ss 
Ht transfer coefficient, Btu/hr ft' "F *3.20 
Heat exchange area, ft' *1,756 
t.T (lMTD), "F •122 
Heat Eexchanger duty, Btu/hr *674,764 
Design Temperautre, °F *Sec General Note 10 
Corrosion Allowance 0.010 inch, No corrosion allowance required for heat transfer surface 
Erosion Allowance None 

Ammonia Injection Manifold: (Note 7) 

Type/Arrangement *Spray Nozzle Grid 
Feed Inlet Dia. in •2 
Supply Pressure/Temp (psi/°F) "'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 - JO 
Nozzle opening diameter, in *0.0625 
Corrosion Allowance 0.010 inch 
Erosion Allowance None 

Weieht 
Shipping (Heaviest), lb *5,470 
Installed, lb •70,830 (Installed operating weight of the complete TCO/SCR skid) 

Shipping dimension (L x W x H), ft *)8' X 6' X )2' I *18' X 6' X 12' 

Page 7 of 15 
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Ammonia/ Air Dilution Skid La out HOP-SKID-00006 and 00008 

HOP-SKID-00006 ical of HOP-SKID--00008 

Page 8 of 15 

Ammonia/ Air Dilution Skid 
Requirements: 

1. All equipment and appurtenances 
including any platforms, ladders, 
etc. must fit within the space 
envelope. 
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Catalytic 
Oxidizer/ 
Reducer Skid' 
Requirements: 

42' ll" 

1. All 
equipment 
and 
appurtenan 
ces 
including 
any 
platforms, 
ladders, 
etc. must 

!i:, fit within 

t: the space 
envelope. 

2. 
Maximum 
allowable 
equipment 
dimension 
s are 

O'-O"E/ev. shown, 
except that 
the height 
for Heaters 
HOP-
HTR-
00001 / 
00007 
shall 
include 
space for 
maintenan 
ce access. 
If height is 
exceeded, 
heaters 
shall be 
movedto · 
above 
structural 
steel at the 

. 12'-9" 
elevation. 

Page 9 of15 
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Notes 

GENERAL NOTES: 

1. Nozzle location and orientation shall be as shown on drawing 24590-CM-POA-MBT0:.00002-04-00002. Nozzle location 
tolerance= ±1/2" (X, Y,Z). · 

2. Seller to confirm values. 

3. Seller's data is rounded and based on preliminary engineering design. 

4. Catalytic Skid and Sub component tag numbers follow: 

Melter I: HOP-SKID-00005 : HOP-HX-00001, HOP-HTR-00001, HOP-SCO--00001 , HOP-SCR--00001 

Melter 2: HOP-SKID--00007: HOP-HX--00003; HOP-H1R--00007, HOP-SC0--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 finaliz.ed after flow modeling results. 

8. Equipment locati~n is shown on Drawings 24590-HLW-Pl-P23T-00112 and ~590-HLW-Pl-P23T--O0!l7. 

9. Oxidation catalyst residence time is based on pilot plant performance at the Catholic University's Vitreous State Laboratory (VSL). 
Reference Regulatory Off-Gas Emissions Testing on the DM1200 Melter System Using HLW and LAW Simulants, 24590-101-TSA-W000-
0009-166-00001. Offgas VOC content is based on Small Scale Melter Testingfor Ally! Alcohol Method Verification, VSL-08Rl390-I. 

I 0. • Inlet at recuperative heat exchanger shall use a operating temperature of 355 °F (T1). From the outlet of the recuperative heat exchanger 
to the inlet of the electric heater the. operating temperature shall be 660 °F (T2). The electric heater shall be designed for I 000 °F. The 
electric heater outlet pipe and SCO and SCR housings shall be designed using a 1000 °F temperature. Electric ·heater controls shall limit 
the offgas temperature to 750 °F to insure catalyst performance. Inlet of the recuperative heat exchanger (T3) shall use operating 
temperature of750 °F. Outlet of the recuperative heat exchanger (T4) shall use a operating temperature of 490 °F. 
See vendor drawing numbers 24590-CM-POA-MBT0-00002-03-00038 and 24590-CM-POA-MBT0-00002-04-00030 for 
location of Tl, TI, T3, and T4. 
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24590-fil W-MKD-HOP-00019 
Rev.: 10 

Attachment 1, Page 11 of15 

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 181 ss 
24590-HLW-MX-HOP-SKID-00007 • APC-PAM 

24590-HL W-MX-HOP-SKID-00008 

Equipment Datasheet Number 24590-HLW-MKD-HOP-00019 

Description HL W Thermal Catalytic Oxidizer/Reducer for HL W Seismic Category 
Secondary Offgas Treatment • SC-I • SC-II •· 

Manufacturer: !ONEX [81 SC-ill 0 SC-IV 

D SC-III Seismic Interaction only 
. ... ,•.,.,, ·• '-~· -

Location (Facility /Building and · HLW/H-Al23 ·· -· - ··. . . . . 
-

Room No.) 

Safety Function(s) The following are the Safety 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. 

. 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 0504/2504 
are closed). 

. Protect ITS electrical components from damage by liquid sprays 

Reference: 24590-WTP-PSAR-ESH-01-002-04, Rev 4j , Section 4.4.3.3 and 4.4.24 

Equipment Safety Function Type [81 Passive Mechanical 181 Active Mechanical [81 Electrical 

TCOHousing Valves/ Flow Meters Temperature Element 

YV 0504 / 2504 TE0514 / 2514 

Ff 05 17 I 2517 TE 0336 I 2336 

Ff 0518 / 2518 

Seismic Safety Function Seismic Operability Requirements 

[81 Yes • No 181 During Seismic Event [81 After Seismic Event • None 

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: NIA 
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Equipment Environmental Qualification (EEQ) 
(Parameter values stated in this section do not include process conditions or operation Induced conditions) 

Classification ofEnvironrnent 181 Mild 0 Harsh Qualified Life (years) D 40 !81 Other 

TCO Housing - 40 years 

Replacable Equipment: Less than 40 years 

Heaters 

Recuperative Heat Exchanger 

Catalyst 

Parameter 
Parameter Duration Duration 

. . Parameter Type/Units Value (number) Units WI'P Source Document Number 

Normal Ambients 

High Temperature (°F) 83 Note la Years 24590-HLW-U0D-W16T-00001 

Low Temperature ("F) 
. . .. 

59 · Note 1a - NiA 24590-HLW-U0D-Wl6T-00001 

High Relative Humidity (%RH) 100 Note la NIA 24590-HLW-U0D-Wl6T-00001 

Low Relative Humidity (%RH) 10 Note la NIA 24590-HLW-UOD-Wl6T-0000I 

High Pressure (in.-w.g.) 0 Note la NIA 24590-HLW-U0D-Wl6T-00001 

Low Pressure (in.-w.g.) -0.4 Note la N/A 24590-HLW-U0D-Wl6T-00001 

Radiation Dose Rate (mRad/hr) 0.5 40 
Years 

(Note el) 
24590-HL W-U0D-W16T-00001 

Plant/Process Induced Vibration D Yes 181No 

Additional Normal Ambient Information: 

Abnormal Ambients 

High Temperature (°F) 137 8 hours/year 24590-HLW-U0D-Wl6T-00001 

Low Temperature (°F) 40 Note la NIA 24590-HLW-U0D-Wl6T-00001 

High Relative Humidity (o/oRH) 100 Note la NIA . 24590-HLW-U0D-W16T-00001 

Low Relative Humidity (%RH) 5 Note la NIA 24590-HLW-U0D-W16T-00001 

High Pressure (in.-w.g) 4 Note la NIA 24590-HLW-U0D-Wl6T-0000I 

Low Pressure (in.-w.g) -6.7 Note la NIA 24590-HL W-U0D-WI 6T-00001 

40 Years 
Radiation Dose Rate (mR/hr) 0.5 24590-HLW-U0D-W16T-0000I 

Note4 (Note el} 

2 
Exposure to Wet Sprinkler System 181 Yes O No 

NoteS 
hours 24590-HLW-U0D-Wl6T-00001 

Additional Abnormal Ambient 
Information 

Design Basis Events (DBE) Ambients 

High Temperature (°F) 139 1000 hours 24590-HLW-U0D-Wl6T-00001 

Low Temperature (°F) 40 Note la NIA 24590-HLW-U0D-Wl6T-00OOI 

High Relative Humidity (o/oRH) 100 482 hours 24590-HLW-U0D-W16T-OOO0I 

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: NIA 
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-- ----- ----- -- ---- ------ --.. -... -.. --- ....... --- -- ---. -- -. --- ---.. .... -- ----
Low Relative Humidity ('1/oRH) 5 1000 hours 24590-HL W-U0D-Wl 6T-0000 I 

High Pressure (in.-w.g) 4 1000 hours 24590-HLW-U0D-Wl6T-00001 

Low Pressure (in.-w.g) -6.7 1000 hours 24590-HLW-U0D-Wl6T-OO00I 

Radiation Dose Rate (mR/hr) 
0 

0.5 hours 24590-HLW-U0D-W16T-00001 
Note4 

Submergence 
l8l YesONo 

1.58' 
1000 hours 24590-HLW-U0D-Wl6T-0000! 

Chemical/Spray Exposure OYesl81No NIA hours N/A See Note 12 

Additional DBE Information Note 2 for pressure units 

DBE Chemical Exposure Details 

DBE Chemical Types / Concentrations Nii _· '-'.•·----f<· ... ~.-~ • . 

Electrical Interfaces Supporting the Safety Function 

Power Supply Voltage (V AC, VDC) 480VAC 

Power Supply Frequency (Hz) 60Hz 

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-SBT-00067 

Auxiliary Devices Lifting Lugs 

Equipment Seismic Qualification (ESQ) 

Parameter Title Reference/Document Version I Remarks Number Revision 

WfP Seismic Design ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FB0I- 4 
Specification STRUCTURAL DESIGN LOADS FOR TO00l 

SEISMIC CATEGORY III & IV 
EQUIPMENT AND T ANK.S 

Specified Seismic Load ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FB01- 4 

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref: NIA 
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Parameter 

Parameters 

EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

Equipment Seismic Qualification (ESQ) 

Title Reference/Document 
Number 

SJRUCTURAL DESIGN LOADS FOR TOOOl 
SEISMIC CATEGORY ill & IV 
EQUIPMENT AND TANKS 

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) 

Veniou/ 
Revision 

24590-HL W-MKD-HOP-
00019 Rev.: 10 
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Remarks 

Ref: NIA 
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Equipment Qualification Notes and Additional Information 

1. General Notes: 

a) 

b) 

c) 

d) 

e) 

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 abnOtnJal 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. 

The ability to provide the safety function at the low normal temperature, the low abnormal tcmperatun: 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 remperatures will be conservatively covered by the 
thermal aging per item a) above. Therefore, no duration is assigned for the low temperatures. 

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. 

If the perfonnance 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 abnonnal pressures, shall be established by test, 
analysis, or operating ·experience. No duration is assigned to_ the normal and abnormal pressure conditions. 

(I) If the abnormal radiation dose rate is the same as the normal radiation dose rate, the Dormil ~ll.011. dp,se lilte s1\lill.be M,Sl!mt;d !O subsist for 40 years, or 
any lesser qualified life, and the duration of the abnormal radiation dose rate is "O." •. · 

(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 dw-ation of the normal radiation dose rate is "O." 

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 quali.fication for the fire sprinkler 
spray need not be provided. 

..., .... ·~~ ~- ..... _. -
h) The values stated in this EQD arc 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. 

i) Equipment that is to be installed in inaccessible locations nrust be qualified to a 40-year life without the need for maintenance or replacement. 

2. Data to be provided by SELLER through the submittal process as required on the G-321 -E form. 

3. _ Where pressure is given in inches of water column (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. Nonna!, abnormal, and DBE dose rates are the same; therefore, abnonnal & DBE doses do not add to total integrated d06C based on normal dose rate over 40 
years. 

5. Wet Fire Sprinkler system in room. Room wetted 2 hrs 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). 

I 0. BUYER to assign doc number after receipt of seller submittal. 

I I. Deleted 

12. Annnonia and nitric acid are listed in the HLW Room environment Data sheet, 24590-HL W-UOD-Wl 6T-00001, Rev I . The determination that the DBE 
exposure is N/A is as follows: 

• The nitric acid pipe line identified in CCN 156336 is not located in room H-AJ23. 

• Confinement of ammonia is achieved by designatioo of ammonia lines in HL W as SS and Seismic Category, SC-JIT. 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: NIA 


























