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MECHANICAL DATA SHEET

A

SHELL AND TUBE HEAT EXCHANGER

PLANT ITEM No.

24590-PTF-ME-TLP-COND-00003

Data Sheet No.
24590-PTF-MED-TLP-00003

Project: RPP-WTP Description: Treated LAW Evaporator After-Condenser
Project No: 24590 P&ID: %@ \ 24590-PTF-M6-TLP-00002

Site: Hanford Process Dat : N/A

Process flow diagram: | 24590-PTF-M5-V17T-00005 | Manufacturer Name | Framatome ANP / Graham Manufacturing

General Data

g

Quality Level Q (9) TEMA (Class/Type) B
Seismic Category ScC-1 Flow Type (Counter current, etc) 8 PASS
Design Code ASME Vil Div 1 Heat Exchanger Duty Btu/hr | 767,838 el e BY
Code Stamp Yes Heat Exchanger Area 2 | 14.9 RPPWIP PDG
NB Registration Yes AT (LMTD/Corrected LMTD) °F | 111.0
Thermal/Hydraulic Data
Shell Side Tube Side

Fluid Name IN STEAM our IN Cooling Water OUT
Fluid Quantities: Total Ibm/hr 200.4 15,000

Condensable Vapor (In/Out) 156.7 3.4 N/A N/A

Liquid N/A 153.3 15,000 15,000

Noncondensable 43.7 43.7 NA N/A
Temperature (In/Out) °F 1) * 120.0 75.0 T) *
Specific Gravity N/A NA 1.000 0.999
Viscosity Cp N/A N/A 2.209 1.924
Molecular Weight 18.02 18.02 N/A N/A
Molecular Weight, Noncondensable 29 29 N/A N/A
Specific Heat Btu/lbm-°F N/A N/A 1.000 0.999
Thermal Conductivity Btu/hr-ft-°F N/A * 0.350 0.356
Latent Heat Btu/lbm @ °F N/A N/A
Inlet pressure 810.0 Torr g\
Tube side Velocity ft/s N/A 3.4
Pressure Drop (Allowed) 25 mm Hg 0.8 psi
Fouling Resistance (Min) hr-ft2-°F/Btu 0.0020

Mechanical Design Data
Shell Side Tube Side
Design Pressure (Max/Min) psig 50 Full Vacuum 100 Full Vacuum
Design Temperature (Max/Min) °F 378 [ 150 [
Corrosion Allowance inch 0.04 0.04
Erosion Allowance inch N/A N/A
Shell OD / ID 6 5/8” ?F‘l’f\;\‘,")'('g‘me”s;s;‘s 18 x 11 x 69
Total No. of Tubes 19 Tube OD inch 0.750
Material Data

Shell SA 312, SA 182 316L SS Shell Cover N/A
Channel/Bonnet SA 312, SA 182, SA 403 316L SS Channel Cover 316L SS
Tube SA 213 316L SS (SMLS) Floating Head Cover N/A
Stationary Tube Sheet SA 240 316L SS Floating Tube Sheet N/A
Shell Side Gaskets NA Tube Side Gaskets 316 SS Spiral Wound w/ PTFE Filler
Partition Seals N/A Baffles/Supports SA 240 316L SS
Insulation N/A Forgings (Shell side) SA 182 F316L
Bolting SA 193 B8M & SA 194 ZHM Forgings (Channel) SA 182 F316L
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MECHANICAL DATA SHEET
SHELL AND TUBE HEAT EXCHANGER

PLANT ITEM No.
24590-PTF-ME-TLP-COND-00003

Data Sheet No.
24590-PTF-MED-TLP-00003

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

Cross Baffle Type Up & Over % Baffle Cut (Dia.) - Spacing (c/c) inch | ---

Bypass Seal Arrangement N/A Longitudinal Seal Type | M4 Expansion Joint Type N/A

Inlet Nozzle pV 2 .- Bundle Entrance pV?2 | --- Bundle Exit pV?2 -

Tube Support Type Vertical Cut U-bend Support Type N/A Weight of Bundle Ibf | *

Operating Weight Ibf 330 Full of Water Ibf | 360 Empty Wieght Ibf | 300
Notes

Notes:
(1) All welds are continuous to avoid crevices, weld surface finish is descaled as laid.
(2) Tube to tubesheet joint shall be strength welded.
(3) Graham size 6x4 BEM. /{\
(4) Deleted.
(5) For Nozzle loads, see 24590-PTF-3PS-MEVV-T0001.
(6) Deleted.
(7) Deleted.
(8) Deleted.
(9) Component will be manufactured to Bechtel quality level Q, which corresponds with Vendor quality level QL-2.
(10) Vendor design information is from document 24590-QL-POA-MEVV-00001-02-00056.
(11) Equipment cyclic data is from document 24590-QL-POA-MEVV-00001-04-03.
(12) Contents of this drawing are dangerous waste permit affecting.

(13) The physical design parameters shall be determined by the seller based on TEMA and HE] standards.
(14) Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA),

* To be determined by Seller.

2N

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

{Safety screening/evaluation required? [XYes LONo If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below.)

Rev. | Description By Checked E&NS Approved Date
2 14
Updated to reflect WSGM analysis, 24590-PTF-UON- y ’
¥16T-00003 and lnc()%rp(wte DOE AEATnote g4) M% 'L/""” z{ i ‘" Qc,
;O 0 VALUE © MJ —_—

4 UPDAT 3 D. Tate R. Rickenbach B, HA” J.OUWy

Updated Quahty Level and Incorporated Equipment v
3 Qualification Data R. Rickenbach E. Le S. Woolfolk J. Julyk 07/14/2008
2 Incorporated Vendor Design E.Le R. Nowak N/A J. Julyk 04/04/2005
1 Updated Descrition G. Butt D. Reinemann N/A J. Julyk 03/22/2004
0 Issued for Procurement E.Le S. Shah N/A J. Julyk 04/30/2003
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ﬂ\ EQUIPMENT QUALIFICATION 24590-PTF-MED-TLP-00003 Rev.: 4

g Attachment 1, Page 3 of 31

(1)
Equipment ldentification
Component Tag Number | 24590-PTF-ME-TLP-COND-00003 X sc 1 ss [ Arc
. Safety

Manufacturer / Supplier | UST&D / AREVA NP, INC. Classification [ spc [ sbs [J RRC

Requisition Number | 24590-QL-POA-MEVV-00001 Note 10 &

Model |N/A X sc-1 [ sc-11

Description (Include | Treated LAW Evaporator After-Condensor, room Seismic ] sc-m [ scrv

descriptive text [e.g., | P-0325, Elevation 56'-0" Category

location, elevation]) Note 10 A

Confinement (ref. 1) A
Safety Function(s)
Seismic Safety Function Yes [] No Room Number(s):  P-0325
Maintenance Accessible K Yes [[] No |Method of Maintenance Access: [] Remote Hands On  [] None
Seismic Operability Requirements: /4\ [ ] During Seismic Event A [] After Seismic Event
ITS Equipment Type: Xl Passive Mechanical [ Active Mechanical [l Electrical
@ Equipment Environmental Qualification (EEQ)
Environment [J Mild [X] Harsh Hi Rad Service [ Yes No |DesignLife (yrs) [ 40  [X] Other _ &
Contamination Class:  C3 Design life to include 7,001,950 normal process expansion
cycles.
Radiation Class: R3 Y
Time
Parameter | Duration WTP Document Number Submittal Number
Parameter Type/Units Value (number) | Time Units (BUYER) (SELLER)
Normal
. o 24590-PTF-UOD-W16T-
Normal High Temperature (°F) 95 40 y1s 00001, Note 7 Note 1
o 24590-PTF-UOD-W16T-

Normal Low Temperature (°F) 59 40 y1S 00001, Note 7 Note 1
Normal High Relative Humidity (%RH) 100 40 yrs gggg?'PTF'UOD'WMT' Note 1
Normal Low Relative Humidity (%RH) 10 40 yrs éggg?_PTF_UOD_WMT- Note 1
Normal High Pressure (in.-w.g.) 0 40 y1S (2)3(5)3(1)-PTF-UOD-WI6T' Note 1
Normal Low Pressure (in.-w.g.) -0.4 40 yIs éggg?-PTF—UOD-WI 6T- Note 1
Normal Radiation Dose Rate (mR/hr) 10 40 yIS éggg?_PTF_UOD_WMT_ Note 1
Vibration Magnitude (g) N/A N/A N/A N/A Note 1
Vibration Frequency (Hz) N/A N/A N/A N/A Note 1
Additional Normal Information: See Note 2 for Pressure Units.
24590-ENG-F00065 Rev 1 (2/20/2008) Ref: N/A



ﬂ\ ” EQUIPMENT QUALIFICATION 24590-PTF-MED-TLP-00003 Rev.: 4
¢ DATASHEET (EQD)

Attachment 1, Page 4 of 31

AN

Equipment Environmental Qualification (EEQ) (continued)

Time
Parameter | Duration WTP Document Number Submittal Number
Parameter Type/Units Value (number) | Time units (BUYER) (SELLER)
Abnormal
. o 24590-PTF-U0OD-W16T-
Abnormal High Temperature (°F) 126 8 hr/yr 00001, Note 7 & 9 & Note 1
24590-WTP-DB-01-001,
Abnormal Low Temperature (°F) 59 8 hr/yr Notes 7 & 8 Note 1
Abnormal High Relative Humidity (%RH) 100 24 hr/yr gggg?_PTF-UOD_WMT- Note 1
. - 24590-PTF-UOD-W16T-
0,
Abnormal Low Relative Humidity (%oRH) 2 22 hr/yr 00001, Note 9 & Note 1
Abnormal High Pressure (in.-w.g.) 4 8 hr/yr 3338?_PTF_UOD'WI6T' Note 1
Abnormal Low Pressure (in.-w.g.) -73 8 hr/yr (2)3(5)(9)(1)-PTF-U0D-W16T- Note 1
L 10 24590-PTF-UOD-W16T-
Abnormal Radiation Dose Rate (mR/hr) Note 3 0 hr/yr 00001 Note 1
. 24590-PTF-UOD-W16T-
Wet Sprinkler System Present YES 2 hr. & 00001 Note 1
Additional Abnormal Information See Note 2 for Pressure Units
Design Basis Events (DBE)
. o 24590-PTF-UOD-W16T-
DBE High Temperature (°F) 128 1000 hrs 00001, Note 7 & 9 & Note 1
24590-PTF-UOD-W16T-
o
DBE Low Temperature (°F) 40 1000 hrs 00001, Note 7 Note 1
DBE High Relative Humidity (%RH) 100 482 hrs éggg?'PTF'UOD'W“ST' Note 1
. - 24590-PTF-U0D-W16T-
0,
DBE Low Relative Humidity (%RH) 6 1000 hrs 00001, Note 9 & Note 1
DBE High Pressure (in.-w.g.) 4 1000 hrs (z)égg(l"PTF'UOD‘Wl 6T I Note 1
DBE Low Pressure (in.-w.g.) -7.3 1000 hrs gggg?_PTF-UOD_WMT- Note 1
10
DBE Radiation Dose Rate (mR/hr) 0 hrs | 24590-PTF-UOD-W16T- Note 1
Note 3 00001
Flood Height (ft) 158 1000 hrs | 2A590-PTF-UOD-WIST- | g 00y
00001
24590-PTF-UOD-W16T-
0 00001
Submergence (ft) N/A hrs Note 1
Note 5 24590-QL-POA-MEVV-
00001-01-00817 AN
Chemical/Spray Exposure YES 12.5 hrs (Z)ggg(l)-PTF-UOD-WMT- Note 1
Additional DBE Information See Note 2 for Pressure Units

24590-ENG-F00065 Rev 1 (2/20/2008) Ref: N/A
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EQUIPMENT QUALIFICATION
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24590-PTF-MED-TLP-00003 Rev.: 4

Attachment 1, Page 5 of 31
T}

DBE Chemical Exposure Details

DBE Chemical Types/Concentrations

Sodium Hydroxide, SM

Interfaces (Electrical)

Power Supply Voltage (VAC, VDC)

N/A

Power Supply Frequency (Hz)

N/A

Power Connection Method

N/A

I/O Signals to/from Equipment

N/A

I/O Connection Method

N/A

Interfaces (Mechanical)

Mounting Configuration (orientation)

See dwg. 24590-QL-POA-MEVV-00001-01-00817

Mounting Method (bolts, welds, etc.)

Anchor Bolts, TLP-SKID-00001, 24590-PTF-DB-S13T-00056

Auxiliary Devices

N/A

Equipment Seismic Qualification (ESQ)

Parameter Title Reference/Document Vers.u?n / Remarks
Number Revision
WTP Seismic Design | Engineering Specification for Seismic 24590-WTP-3PS-MV00- | 002 N/A
Specification (BUYER) | Qualification Criteria for Pressure Vessels T0002
Specified Seismic Load Seismic Analysis of Pretreatment Building - | 24590-PTF-SOC-S15T- | 00A Calculation is not included in
P (BUYER) WSGM In-Structure Response Spectre 00057 MR, see attached figures 37, 38, /UN\
(ISRS) Ztﬁ & ZLE 40, 41 and 115 per CCN 185267.
Design Seismic Load | Calculation - HEP 1 FEP and TLP 24590-QL-POA-MEVV- | 00D N/A
(SELLER | Condenser Skids Seismic Qualification 00001-04-00027
Qualification Method | Calculation - HEP 1 FEP and TLP 24590-QL-POA-MEVV- | 00D N/A
(SELLER) | Condenser Skids Seismic Qualification 00001-04-00027
Qualification Report | Calculation - HEP 1 FEP and TLP 24590-QL-POA-MEVV- | 00D N/A
Number (SELLER) | Condenser Skids Seismic Qualification 00001-04-00027
Submittal Number | Calculation - HEP 1 FEP and TLP 24590-QL-POA-MEVV- | 00D N/A
(BUYER) | Condenser Skids Seismic Qualification 00001-04-00027

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

Ref: N/A



EQUIPMENT QUALIFICATION 24590-PTF-MED-TLP-00003 Rev.: 4
DATASHEET (EQD)

Attachment 1, Page 6 of 31

U
Notes and Additional Information
Notes:

1. Data to be provided by SELLER through the submittal process as required on the G-321-E form.

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.).

3. Abnormal and DBE radiation dose rates are set equal to normal dose rate and do not contribute to the total integrated dose.

4. The equipment qualification will be documented in accordance with the requirements in Appendix D of Engineering
Specification for Environmental Qualification of Mechanical Equipment, document number 24590-WTP-3PS-G000-T0015
for the passive and active safety functions.

5. Submergence is determined from the lowest point of the vessel in relation to the flood height above the floor.

6. Environmental data given document 24590-PTF-UOD-W16T-00001 is for room environment only.

7. For application of AISC N690, the normal temperatures are not used. Abnormal temperatures shall be applied as Normal
Operation Temperature, To, with seismic effects, Es. The Design basis event temperature shall be applied as a Thermal
Load generated by a postulated accident, Ty, without seismic effects, E or E,,.

8. Abnormal low temperature, as calculated in reference 2, is based on a Loss of Heating Accident (LOHA) which occurs
when steam supply to the building is lost. Since the evaporators are run on steam, this would cause the evaporators to go
off-line. Abnormal low temperature will be based on reference 3 at 59°F.

9. Parameter value used on data sheet has been previously established and determined more conservative than values &
derived from the reference document noted.

10. For commercial reasons, safety and seismic classification may be higher than elsewhere documented, and therefore A
conservative.

References:

1. 24590-WTP-PSAR-ESH-01-002-02, Rev. 04A, Preliminary documented safety analysis to support construction &
authorization; PT facility specific information.

2. 24590-PTF-U0OD-W16T-00001, Rev. 0, PTF Room Environment Datasheet.

3. 24590-WTP-DB-ENG-01-001, Rev. 1M, Basis of Design.

4. 24590-PTF-UON-W16T-00001, Add data for room p-0427. Incorporate additional steam break analysis. A

5. 24590-PTF-UON-W16T-00003, Revised temperature & relative humidity data for PTF rooms.

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