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Attachment 2: References for Submerged Bed Scrubber Vessseis 24S90-HLW-MK-HOP-SCB-OOOOl/00002 

Data Sheet: 24590-HLW-MKD-HOP-00016 Rev. 12 
- --- " ." 

Data Document # Rev Document Title Comments 
Quality Level 24590·HLW-M6-HOP-OOOOI 5 P&lD - HLW Melter Offoas System Melter I Primary Offgas Scrubber 
Seismic Cat~ 24590-HL W ·M6-HOP-OOOO I 5 P&lD - HLW Melter Offgas System Melter I Primary Offgas Scrubber 
Design Specific Gravity 24590-HLW -MVC·30-0000 I B HL W Vessel Cyclic Datasheet InJ'Uts 
Max Operating Volume 24590-HLW-MKC-HOP-00003 0 Process Sizing of the HLW Submerged Bed Scrubber volumes are approxiroatiorts only 
Total Volume 24590-HL W -MKC-HOP-OOOO3 0 Process Sizing of the HLW Submerged Bed Scrubber volumes are approximations only 
Inside Diameter 24590-HL W -MKC-HOP-00003 0 Process Sizing of the HLW SubmergedBed Scrubber 
Length TL-TL 24590-HLW-MKC-HOP-00003 0 Process Sizing of the HLW Submerged Bed Scrubber 

Vessel Operating Pressure (Min.lMax.) 24590-HLW-MVC-30-00001 B HLW Vessel Cyclic Datasheet Inputs 
Vessel Operating Pressure (external) 24590-HL W -MVC-30-0000 I B HLW Vessel C:YClic Datasheet Inputs 
Vessel Operatino Pressure (internal) 24590-HLW-MVC-30-00001 B HL W Vessel Cyclic Datasheet Inputs 
Vessel Design Pressure (internal) 24590-HLW -MVC-30-0000 I B HL W Vessel Cyclic Datasheet Inputs 15 psig value is provided ill Section 16 
Vessel Design Pressure (external) 24590-HL W -MVC-30-0000 I B HLW Vessel Cyclic Datasheet Inputs 
Internal Cooling Coils Operating 24590-HLW-M6X-HOP-OOOOI 5 Line List 
Pressure 

Cooling lacket Operating Pressure 24590-HLW-M6X-HOP-OOOOI 5 Line List 
Internal Cooling Coils Design Pressure 24590-HLW-M6X-HOP-OOOOI 5 Line List for 24590-HLW-M6-HOP-OOOOI 
Cooling lacket Design Pressure 24590-HLW-M6X-HOP-OOOOI 5 Line List for 24590-HL W -M6-HOP-OOOOI 
Vessel Operating Temperature 24590-HL W -MVC-30-0000 I B HL W Vessel Cyclic Datasheet Inputs 
(Min.IMax.) . 
Vessel Design Temperature 24590-HLW-MKC-HOP-00003 0 Process Sizino of the HLW Submerged Bed Scrubber ShL 9. Design Temp. - Max Qp (2121+ 25 - 237 F 
Corrosion Allowance 24590-HLW-NID-HOP-OOOIO 4 Corrosion Evaluation HOP-SCB-OOOOI/2 (HLW) 
Vessel Materials of Construction 24590-HLW-NID-HOP-OOOIO 4 Corrosion Evaluation HOP-SCB-OOOO 112 (HL W) 

Cyclic Data {Vessel), 24590-HL W -MVC-30-0000 I B HLW Vessel Cyclic Datasheet Inputs 
Cooling Water Cooling Coil 24590-HL W -MEC-HOP-OOOO9 0 HL W Submerged Bed Scrubber Cooling Coils Effectiveness 
Temperature (Min.lMax.) 
Cooling Water Jacket Temperature 24590-HLW-MEC-HOP-00008 0 HL W Submerged Bed Scrubber Cooling lacket Effectiveness 
(Min.IMax. ) 

Nozzle Loads 24590-WTP-3PN-MVOO-OOO27 NA Jumper Nozzle Loads NI l, N12, and Nl3 per CCN 151558. 

Max. EPDM Radiation 3DG N61 005 0 Bechtel Corporation - Nuclear Engineering Design Guide for Radiation Damage Thresholds for 
Organic and Inorganic Materials 

Min. Cooling Water Temperature 24590-HLW-M6C-PCW-OOO IO A Design Pressure & Temperature Calculation for Process Cooling Water System 

Hea~~ace Temperature: ~4590-HLW·M4C-HOP.;Qiml 1 I iiJ;WMeltcr Offgas SyStem DesWDasis Plowshe~ts Page I I, I1em 6. Thi: offgas discharging frOm the SBS is saturated. 
with water '-apor since !be gas is bubbled through a submerged.P.@L1:ed 
bed. Therefore (be water content of the discharge han relativg 
humidily.9(.10001o and the_oudettc~~ is 212'I1 

QJ!eratin:g~nun BNl Calc. 24590-RLW-M4C..; I MaXiDiwri Wall TeD!Perai'iire of HLjD.{cl~O!fg;S Piping ~ Stand-loy is boun4!ru: lowe'.J1P.ag wmmlllm (~Joj 
HOP-OOOll Rev 001 ifhelI!laLAnalYSii fQr SBS!!ciwnCQmcr . p~.piblY .li~isi 

IT Idle temperature is boundiDJtl!~l!!'rJ!l!erating lerupcraturcll4QE. 
~or fa tigue analysi". 

-  -- -- 
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Cooling supply/rerums (I) Maximwn cooling jacket: 83 in, 89 out jacket: 63 in, 69 out 
Refs: 
(a) Maximin inlet temps per sht ii of Calc 24590-HLW-MEC-HOP-00008 
Rev 0, SBS Cooling jacket Effectiveness 
(b) Outlet temps from (a) above, sbt 20 
(2) Maximwn cooling coils: 83 in, 101 out; minimum cooling coils: 63 in, 81 
out 
Refs: 
(a) Maximin inlet temps per sht ii of Calc 24590-HLW-MEC-HOP-00009 
Rev 0, SBS Cooling jacket Effectiveness 
(b) Oullet temps from (a) above, sht 20 

Assume annual cooling outage with inlet cooling jacket & cooling coil temperatures of 63 and outiet temperatures of 69 & 81, respectively, and SBS 
vessel temperature of 140 wirh ambient temperature of 59 (40 cycles). Assume annual cooling supply failurelisolation during operation, 
in = Out =212 (40 cycles). 
Ref: 
(a) 59 F is the boWlding lower temp for nonnal conditions from EQ data sheet 
(b) Cooling water is at lowest operating temps and vessel is at highest operati.ng condition, 140 F, to evaluate rhermal stress (highest delta T) 

- --- .. -- -_. -0 - ----- - - -- - .- - ----- ----- ".--- - -_ .. _... - _.------_. --- --.-.- . - -- - _.. - ------ temperature conditions outside the vessel: 
Design Design 

Connecting Pressure ~~perature 
Nozzle JumDer Size (Dsie) Comments* 

~ 135 113 Line List 24590-HLW-M6X-HOP-00001 REV 5 

~ -6115 237 Spare nozzle; Vessel design T & P 

~ -14 .7 113 Line List 24590-HLW-M6X-HOP-00001 REV 5 

~ -14 .7 113 Line List 24590-HLW-M6X-HOP-00001 REV 5 

~ -6115 237 SDare nozzle; Vessel design T & P 

~ 135 113 Line List 24590-HLW-M6X-HOP-00001 REV 5 

~ NA NA TbenmocouDle; Vessel desi"" T & P 

~ 110 165 Line List 24590-HLW-M6X-HOP-00001 REV 5 

~ NA NA Tbennocouple; Vessel design T & P 

~ -6115 237 Spare nozzle; Vessel desi!!D T & P 
Nll -6/15 237 Jumper Data Sheet Unissued; Vessel design T & P; 

Upset condition 1,000 F per Assumption 83 of Calc 

~ 
24590-HL W -MVC-30-0000 I 

Nozzle sizes are -6115 237 Jumper Data Sheet Unissued; Vessel design T & P 
~ the same as those -6/15 237 Jumper Data Sheet Unissued; Vessel design T & P; 

listed in the Upset condition 1,000 F per Assumption 83 ofCalc 

f-.,..,.- Nozzle Table of 24590 

~ BNI Dwg 24590 -6/ 15 237 Spare nozzle; Vessel desi"" T & P 

~ HLW-MK-HOP 150 113 Line List 24590-HL W-M6X-HOP-00001 REV 5 

~ 00001001 Rev. 1. 150 113 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 

~ 150 113 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 

~ 150 113 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 

~ 150 113 Line List 24590-HLW-M6X-HOP-00OOI REV 5 

~ 150 113 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 

~ -14 .7 165 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 

~ -14.7 165 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 

~ 110 165 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 

~ 110 165 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 
N25 -14.7 165 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 
~ -14.7 165 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 
~ -14.7 165 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 
f--jfu 65 113 Line List 24590-HLW-M6X-HOP-OOOOI REV 5 
~ 65 113 Line List 24590-HLW-M6X-HOP-OOOO I REV 5 
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Following are off-gas temperatures for determining-the N I r~lnlange temperatures: 

NI Calc. 24S90-HL W
4C·HOP-OOO l l Rev 001 

.A6 




