
AmerGen 
An Exelon/British Energy Company Clinton Power Station 

P.O. Box 678 
Clinton, IL 61727 
Phone: 217 935-8881

U1-603434 
8G.120 

December 18, 2000

Docket No. 50-461 

Document Control Desk 

Nuclear Regulatory Commission 

Washington, D.C. 20555 

Subject: Clinton Power Station Response to Requests for Additional Inlorimnation 

Regarding Generic Letter 96-06 (TAC No. M96796) 

Dear Madam or Sir: 

The purpose of this letter from AmerGen Energy Company. LLC (AmerGen) is to 

provide additional information for supporting closure of the Clinton Pov\er Station (CPS) 

response to Generic Letter (GL) 96-06. "Assurance of Equipment Operability and 

Containment Integrity During Design-Basis Accident Conditions." Clinton Power Station's 

initial response to GL 96-06 was provided via letter U-602654 dated October 28, 1996, and 

was supplemented by letter U-602686 dated January 28. 1997: letter U-602785 dated Jul\, 24, 

1997, and letter U-603026 dated June 15, 1998.  

Since submittal of the June 15, 1998, letter, CPS has received from the NRC two 

additional requests for information. These requests were by letter dated August 11. 1998, and 

by facsimile on August 21, 2000. The August 11, 1998. request for additional information 

concerns the modifications implemented at CPS for containment piping penetrations 

susceptible to thermally induced overpressurization. The August 21. 2000. request primarily 

concerns the potential for condensation induced water hammer. Although the first request 

was issued in 1998, the CPS response to that request was not due until within 45 days 

following completion of the evaluations for the subject modifications. Since the last of the 

required evaluations for these modifications was completed during the recently completed 

refueling outage (RF-7). the CPS response is provided accordingly and is provided in 

conjunction with the CPS response to the more recent August 21, 2000. request for additional 

information.  

Responses to both requests for additional information, including supporting 

information, are provided in the attachments to this letter. Attachment I provides the 

responses to the questions contained in the August 11, 1998. request. Attachment 2 provides 

the responses to the questions received via the August 21. 2000, facsimile. Attachment 3 

provides supplemental descriptive information about the systems that are the subjiect of 

Attachment 2. Finally. a listing of all applicable CPS containment penetrations subject to
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the requirements of GL 96-06, including identification of the final means of disposition for each 
penetration, is provided as Attachment 4.  

Sincerely yours, 

Michael T. Coyle 
Vice President 

DAN/TBE/blf 

Attachments 

cc: NRC Clinton Licensing Project Manager 
NRC Resident Office, V-690 
Regional Administrator, Region III, USNRC 
Illinois Department of Nuclear Safety
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Response to August 11, 1998. Request for Additional Information

The information requested by the NRC in its August 11, 1998, letter concerning the Clinton 
Power Station (CPS) response to GL 96-06 is provided below. These responses to the NRC 
questions concern the 7 piping penetrations that Clinton Power Station stated would be modified 
during the next refueling outage (RF-7) to eliminate the need to monitor and analyze 
containment isolation leakage.  

1. Provide a specific description of the modifications to these 7 penetrations.  

AmerGen Response: 

The 7 penetrations identified in Clinton Power Station's July 24, 1997, letter, as well as 
descriptions of the modifications performed for the penetrations, are as follows: 

Penetration Penetration Description GL 96-06 Resolution Resolution 
Number Status 
1MC-050 Make-up Condensate Relief valve to be installed between the Modifications 

(line 1MC06B) containment isolation valves to prevent completed.  
1MC-065 Radwaste Repro. & over-pressurization of the piping and 

Disposal (line 1WX12B) valves.  
1MC-069 Drywell Equipment Isolation valves are air-operated globe Calculations are 

Drains (line 1RE14F) valves (spring to close). When pressure complete. No 
1MC-070 Drywell Floor Drains under the disk builds sufficiently to modifications 

(line IRF26E) overcome spring force and air pressure, are required.  
the valve will lift and relieve pressure.  

1MC-086 Reactor Water Cleanup ASME Appendix F methodology to be Calculations are 
to Condenser (line used to demonstrate that penetration will complete. No 

IRT23) deform plastically, but will not rupture. modification is 
required.  

1MC-103 Drywell Supplemental A hole will be drilled in the inboard disk Modifications 
Chilled Water Supply of the inboard containment isolation valve completed.  

(line IWOHIC) (flex wedge gate) to relieve pressure.  
1MC-104 Drywell Supplemental This modification was explained in more 

Chilled Water Return detail on page 3 of Attachment 2 to the 
(line 1WOK3C) CPS submittal dated January 28, 1997.  

2. If the modifications involve heat transfer and/or structural analyses of the piping 
segments, then the following information should be provided: 

AmerGen Response: 

Heat Transfer Analyses 

Containment penetrations 1MC-050, -065, -069 and -070 are provided with a spring-loaded 
pressure relief mechanism. No heat transfer analysis is required for these penetrations.
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Penetration 1MC-086 was not evaluated using heat transfer analysis. The analyses for this 
penetration assumed that the fluid temperature stabilized at peak containment temperature. No 
heat-up rate was determined.  

A bounding heat transfer calculation was performed for penetrations 1MC-103 and -104 to verify 
that the relief path provided by the flexed disk and the hole drilled in the opposite disk would 
pass sufficient flow to prevent further pressure accumulation. This calculation assumed the 
maximum temperature difference (40*F fluid and 185°F containment atmosphere) occurs 
instantaneously after the valves close and did not credit the installed insulation. An extremely 
conservative heat transfer coefficient of 1000 BTU/hr-oF-ft2 was used.  

Structural Analyses 

Piping, valve, and penetration stresses in all 7 of these penetrations were either completely 
reanalyzed or verification of margin was performed. For penetrations 1MC-050 and -065 re
analysis was required for all service levels because relief valves were added, which changed 
loading for all service conditions. Penetrations 1MC-069 and-070 were re-evaluated only for 
increased pressure stress. The design pressure of the piping at penetration 1MC-069 was 
increased, so all service levels were evaluated. Penetrations 1MC-070, -103 and 104 were re
evaluated for increased pressure stress for Service Level D only.  

Elastic-plastic structural analysis of the piping, valves and penetration at 1MC-086 was 
performed in accordance with ASME Section HI, Appendix F.  

a. Provide the applicable design criteria for the piping and valves. Include the required 
load combinations; 

AmerGen Response: 

All of the subject lines are ASME Section HI, Class 2 between the containment isolation valves.  
The load combinations for Class 2 piping are summarized as follows: 

ASME Service Load Combination (Class 2 Stress) Acceptance 
Equation # Level Criteria 

8 Design Pressure and weight 1.OSh 

9 B Design Pressure and Weight and Combined 1.2 Sh 

(OBE , + Pool Loads) 
9 C Design Pressure' and Weight and Combined 1.8 Sh 

(SSE .p. + Pool Loads) 

9 D Design PressureI and Weight and Combined 2 .4 Sh 

(SSE r., + Pool Loads) 
10 Thermal Range Set + OBE buildin displacement 

Pressure term adjusted for Level C and D loads as required.  

2 Faulted loads may also be evaluated in accordance with methods and criteria of ASME 

Appendix F
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These loading combinations and acceptance criteria are as described in the CPS USAR.  

b. Provide a drawing of the piping run between the isolation valves. Include the lengths 
and thicknesses of the piping segments and the type and thickness of the insulation.  

AmerGen Response: 

The analytical drawings (used for the stress analysis) for the piping through each of the seven 
penetrations are included in this attachment. These drawings contain dimensions, pipe size, wall 
thickness, and insulation thickness. The insulation is only of concern for the weight loading 
imposed on the piping, since it was not credited in the heat transfer calculations.  

c. Provide the maximum-calculated temperature and pressure for the pipe run.  
Describe, in detail, the method used to calculate these pressure and temperature 
values. This should include a discussion of the heat transfer model used in the analysis 
and the basis for the heat transfer coefficients used in the analysis.  

A bounding heat transfer calculation was performed for penetrations 1MC-103 and -104 to verify 
that the vent path provided by the flexed disk and the hole drilled in the opposite disk would pass 
sufficient flow to prevent further pressure accumulation. This calculation assumed the maximum 
temperature difference (40'F fluid and 185°F containment atmosphere) occurs instantaneously 
after the valves close and did not credit the installed insulation. The maximum temperature 
difference produces the highest thermal expansion rate. An extremely conservative heat transfer 
coefficient of 1000 BTU/hr-°F-ft2 was used.  

The heat transfer calculation used the basic formula: 

dTf = UA (Tý,-7[L 
dt MCP 

where: dTT is the change in fluid temperature per unit time 
dt 

U is the overall heat transfer coefficient, set to 1000 BTU/hr-OF-ft2 

A is surface area for heat transfer 
T, is the temperature of the containment 
Tf is the temperature of the fluid inside the piping 
M is the mass of the fluid inside the piping 
Cp is the heat capacity of water 

This formula was used to determine the rate of heat transfer to the fluid volume between the 
containment isolation valves. The result was used to determine the rate of volume change due to 
thermal expansion. The rate of volume change was converted to a relief rate (i.e., leak rate) 
required to prevent a further increase in pressure.
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The gap created when the disk flexes and the hole drilled in the opposite disk were treated as 
series orifices. The differential pressure required to produce a leak rate that exceeds the required 
relief rate was determined. The pressure to overcome seating forces and downstream pressure 
were added to produce the total pipe pressure. The piping, valves and penetration assemblies 
were then analyzed for this higher pressure using Service D allowables.  

The final fluid temperature was not calculated, but was assumed to be in equilibrium with the 
containment (i.e., 185°F). Since the maximum rate of temperature change occurs at the 
maximum differential temperature between the fluid and the atmosphere and provides the 
limiting conditions in this methodology, the final temperature is not important. The maximum 
calculated differential pressure across the disks is 200 psid.  

Penetrations 1MC-050, -065, -069 and -070 were not evaluated using heat transfer methods. The 
maximum calculated pressure for these penetrations is a direct function of the relief devices.  
Standard methods of performing stress analysis were used, using the same computer code.
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Responses to Questions Received by Facsimile on August 21, 2000 

The following are the specific responses to the questions faxed to CPS on August 21, 2000.  

Question 1: Condensation induced waterhammer (CIWH) was not analyzed. Are there any long 
horizontal piping runs in the Drywell (VP) or Supplemental Drywell (WO) cooling 
systems where CIWVI could occur? CIWH might occur either during the draining 
of the VP and WO systems or the subsequent refill.  

Response: There are no locations in the Drywell (VP) or Supplemental Drywell (WO) cooling 
systems where CIWH could occur because no vapor bubble of significant size can 
form. The systems are not subject to drain down and refill post-LOCA. The system 
configuration which prevents water hammer is described in more detail in 
Attachment 3 to this letter.  

Question 2: Describe the isolation valves for the VP and WO systems. What is their position 
during plant operation? Do they receive an automatic containment isolation closure 
signal? 

Response: The cooling systems in the drywell are non-safety related systems not credited for 
post-accident cooling. The VP and WO systems are power generation systems, 
which provide cooling water for economic purposes during plant operation. As 
such, the containment isolation valves receive a containment isolation signal (based 
on High Drywell Pressure or Reactor Vessel Low Water Level) as required by 
NUREG-0737, Item II.E.4.2, "Containment Isolation Dependability." As described 
in the CPS letter dated June 15, 1998, the emergency operating procedures allow 
operators to override the containment isolation signal and re-establish containment 
cooling. The VP and WO systems are described in more detail in Attachment 3.  

Question 3: Could you provide a system diagram of the VP and WO systems showing the 
location of the containment isolation valves?

Response: P&ID's for these systems are attached.

Question 4: 

Response:

Relief valve 1VP024 is described as opening at a set pressure of 140 psid. What is 
the pressure at which the valve would close if it were opened by water expansion in 
the system piping? Compare the closure pressure to the conditions within the 
containment for a LOCA.  

Relief valves 1 VP024 A/B are thermal relief valves, which are expected to seep, but 
not pop under slow thermal expansion conditions. If the valve does open it is 
expected to reset (close) within 10% of the set pressure or about 125 psig.  
Maximum post-accident temperature and pressure in containment are 185°F and 
15 psig. The inboard isolation valves are within the drywell, where the maximum 
post-accident temperature is 330'F. The saturation pressure at 330'F is
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approximately 89 psig. The range of possible system pressures and temperatures is 

described in more detail in Attachment 3.
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General Discussion of LOCA-Generated Waterhammer in CPS Drywell Cooling Systems 

Description of Systems 

The Drywell Cooling (VP) System and Supplemental Drywell Cooling systems (WO) are non
safety-related, closed-loop systems that support normal operation of the plant. The systems' 
containment isolation valves are open during normal operation and receive a close signal in the 
event of a LOCA (High Drywell Pressure or Reactor Vessel Low Water Level).  

Each system contains a pressurized head tank located outside containment that provides system 
make-up and maintains the required pressure on the suction of the respective system pumps, 
which are also located outside containment. The make-up for each system is also non-safety 
related.  

The VP system contains a compression tank located in the auxiliary building at approximately 
elevation 757' that is normally pressurized to 35 psig. The VP system pumps operate with a 
normal discharge pressure of approximately 100 psig. On a loss of offsite power the pumps are 
tripped, but the system water volume is maintained since the system is closed and pressurized.  
On a containment isolation signal, the volume of water in the closed system inside containment 
(drywell) is also trapped within the containment/drywell, maintaining this loop water solid.  
Since the loop is water solid, any heat-up from elevated drywell ambient temperatures will cause 
expansion of the fluid, which will lift relief valve 1VP024A or B. These thermal relief valves 
are set at 140 psig and are located inside the drywell. Additional relief valves (1VP027A/B and 
1VP023A/B) are located inside containment and protect the length of piping between the 
containment isolation valves.  

The WO system provides chilled water for power generation systems throughout the plant, 
including containment cooling and drywell supplemental cooling. It contains a compression tank 
located outside containment at elevation 762' that is normally pressurized to 75 psig. The 
remaining aspects of this system are similar to the VP System, except that relief valve 1W0327 
is set at 250 psig.  

System Response to a DBA LOCA 

Due to the slow heat-up caused by ambient heat transfer through the piping insulation, the relief 
valves 1VP024A/B are not expected to lift (pop), but to "weep" maintaining system pressure 
very near to 140 psig. However, if the relief valves do lift, the minimum expected reset pressure 
is 140 psig - 10% (i.e., 125 psig). The maximum design drywell temperature during a DBA 
LOCA is 330*F, which is well below the saturation temperature at 125 psig. The maximum 
containment temperature of 185'F is also below the saturation temperature at atmospheric 
pressure.  

The maximum temperature of 330*F occurs during a postulated Main Steam Line Break (MSLB) 
and is short lived. The temperature decays to less than 250°F in less than 10 seconds and to 
approximately 240TF in 100 seconds. The drywell temperature following a Recirculation Line 
break has a lower peak and also falls to approximately 240'F within 100 seconds. [See USAR 
figures 6.2-3 and 6.2-12 (copies provided as pages 4 and 5 of this attachment).] In less than two
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minutes, sufficient heat transfer cannot occur between the atmosphere and the insulated piping 
for the fluid to exceed 240'F.  

The emergency operating procedures (EOP-6) allow operators to restore drywell cooling if 
drywell temperature exceeds preset limits (150'F). Restoration requires defeating the 
containment isolation interlocks by installing jumpers per EOP support procedure 4410.00C006.  
This procedure contains cautions to prevent water hammer if drywell temperature is above 212*F 
when restoring chilled water flow. These cautions require maintaining a compression tank 
pressure of at least 30 psig if temperature is up to 270'F prior to opening the containment 
isolation valves. (Saturation pressure at 270'F is approximately 27 psig.) Normal tank pressure 
is higher than 30 psig for both systems. The EOP's do allow the emergency response 
organization to provide other guidance, if needed.  

In a DBA LOCA, the predicted drywell temperature after 100 seconds is about 240'F, which 
corresponds to a saturation temperature of approximately 10 psig. Accounting for elevation 
differences, the static pressure in either the VP or WO system will be above saturation pressure 
for a temperature of 240°F at all points in the system, with about 5 psi of margin.  

Water Hammer Discussion 

Since the pressure in the VP and WO systems is not expected to drop below saturation pressure 
following a LOCA, a significant vapor bubble cannot form. These systems have already been 
evaluated for conventional water hammer (bubble collapse) impact on the containment isolation 
valves for conservatism.  

Even if post-LOCA temperatures caused the formation of a vapor bubble in the system(s), the 
bubble that would be formed would cause only the conventional water hammer already 
evaluated. The vapor would collect at high points in the system, forming a limited size bubble 
that would collapse at a wave speed corresponding to the pumping rate or less. This type of 
bubble has been evaluated for impact to the containment isolation valves as described in the CPS 
supplemental response to GL 96-06 dated June 15, 1998. No other parts of the systems inside 
the drywell are safety related. These systems are evaluated for seismic interactions (II over I 
concerns), but breach of system integrity following a LOCA is not a concern for equipment 
qualification or flooding. (By design, the Mark III containment forms a large pool inside the 
drywell following a LOCA. Increased water inventory would increase heat sink size and 
decrease the severity of the accident).  

NUREG/CR 5220 attributes condensation-induced water hammer to five different phenomena 
and places them in five corresponding classes. The watercannon and thermal inversion classes 
require physical configurations unlike those present in a drywell cooling system.  

The subcooled water slug that can occur in long horizontal lines requires a large void, a high 
pressure steam source, and fill water that is subcooled. In the configurations applicable to the 
drywell cooling systems, a large void cannot form and no steam source is available. If a void is 
formed, the wave front of water that will approach any void will be at approximately saturation 
temperature, so a sudden collapse due to condensation will not occur, although conventional 
water hammer may occur.
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Saturated water slugs occur in lines that are steam/vapor filled with a condensation slug forming 
at a low point in the system. In a drywell cooling system, this would require a complete system 
draindown. The CPS configuration is such that only a breach of the piping would allow such a 
draindown.  

Although the system configuration does not have closed valves in vertical piping that could 
provide a location for component-trapped voids, high points at coolers could constitute a similar 
configuration. However, in this case the impact surface is not flat and the differential pressure is 
driven by the pumping rate. As described in NUREG/CR 5220, volume I, the slug velocities are 
limited by the pumping rate. For small relatively low flow rate in lines such as the drywell 
cooling system (at high points, the lines are no larger than 8" and flow rates are no greater than 
830 gpm), the impact velocity is similar to the conventional water hammer velocities already 
evaluated.  

Surmmar: 

The configuration and operation of the VP and WO systems is such that no vapor bubble is 
expected to form under design basis accident conditions. For conservatism, CPS evaluated a 
conventional water hammer event for its impact on the containment isolation valves. If a vapor 
bubble does form, its size will be limited and the basic system configuration will prevent a water 
hammer of greater magnitude than the conventional water hammer already evaluated.  

Additional Pages: 

Drywell Temperature profiles - 2 pages 
Drywell Cooling P&ID (Div 1 only) - 1 page (Attachment 2, page 3 of 5) 
Supplemental Cooling P&ID (portions) - 2 pages (Attachment 2, pages 4 and 5) 

References: 

1. P&ID's M05-1109, sheets 2 and 3 
2. P&ID's M05-1117, sheets 1, 19, 20, and 26 
3. Wiring Diagrams E02-0WO99, sheets 9 and 10 
4. Wiring Diagrams E02-1VP99, sheets 7, 8, 9, 10, 11, 12, and 13 
5. Emergency Operating Procedure 6, Primary Containment Control 
6. EOP Support Procedure 4410.00C006, Defeating VP/WO Interlocks 
7. M06-1109, sheets 3, 4, 5, 6, and 9 
8. M07-1109, sheet 2 
9. M06-1117, Sheets 53, 60, 61, 62, and 63
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The following Table provides a summary of the disposition of all the CPS containment 
penetrations related to the penetration pressurization issue discussed in Generic Letter 96-06.  
This table is an updated version of Attachment 3 to CPS letter dated January 28, 1997. The 23 
justification categories provided in the earlier letter have been summarized into 7 categories.  
Penetrations listed as crediting valve leakage in the earlier letter are now noted with the final 
disposition. Penetrations with multiple lines are annotated if the justification is different for the 
different lines. Some typographical errors were also corrected.  

NO. SYSTEM DESCRIPTION JUSTIFICATION 

1MC-001 Equipment Hatch 2 
1 MC-002 Personnel Lock 2 
1 MC-003 Personnel Lock 2 
1 MC-004 Fuel Transfer Tube 2 
1 MC-005 MS Main Steam "C" 2 
1MC-006 MS Main Steam "A" 2 
1 MC-007 MS Main Steam "D" 2 
1 MC-008 MS Main Steam "B" 2 
1 MC-009 FW Feedwater "A" 1 
1 MC-01 0 FW Feedwater "B" 1 
1MC-011 RH RHR Pump Suction "A" 1 
1MC-012 RH RHR Pump Suction "B" 1 
1MC-013 RH RHR Pump Suction "C" 1 
1MC-014 RH RHR Shutdown Suction 6 
1MC-015 RH RHR LPCI "A" 3 
1MC-016 RH RHR LPCI "B" 3 
1MC-017 RH RHR LPCI "C" 1 
1MC-018 RH RHR Test to Supp. "A" 1 
1MC-019 RH RHR Test to Supp. "C" 1 
1MC-020 RH RHR Test to Supp. "B" 1 
1MC-021 RH RHR "A" P.R.V 1 
1 MC-022 Spare 2 
1MC-023 RH RHR "A" P.R.V. 1 
1MC-024 RH RHR "A" P.R.V. 1 
1MC-025 RH RHR "B" P.R.V. (Pump Suction) 1 
1MC-026 RH RHR "B" P.R.V. (Heat Exchanger) 1 
1MC-027 RH RHR "B" P.R.V. (Shutdown Retum) 1 
1MC-028 RI RCIC Pump Suction I 
1MC-029 RH RHR "C" P.R.V. (Pump Suction) 1 
1MC-030 RH RHR "C" P.R.V. (Pump Discharge) 1 
1MC-031 RH RHR "B" P.R.V. (Crosstie to RCIC) I 
1MC-032 LP LPCS Pump Suction I 
1 MC-033 HP HPCS Test to Supp. 1 
1MC-034 SF Suppression Pool Clean Up 1 
1 MC-035 HP HPCS Pump Discharge 1 
1 MC-036 LP LPCS Pump Discharge I 
1MC-037 HP HPCS Pump Suction 1 
IMC-038 LP LPCS P.R.V. (Pump Discharge) 1 
1 MC-039 _Spare 2
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NO. SYSTEM DESCRIPTION JUSTIFICATION 

1MC-040 RI RCIC Min. Flow I 
IMC-041 RI RCIC Turbine Steam Exhst. 2 
1MC-042 RI RCIC Head Spray 1 
1 MC-043 RI RCIC Turbine Steam Supply 2 
1MC-044 RI RCIC Turbine Vacuum breaker 2 
IMC-045 MS Main Steam Drain 4 
1MC-046 CC CC Supply 6 
1MC-047 CC CC Return 6 
1 MC-048 SX SX Service Water Supply 5 
1 MC-049 RA Breathing Air 2 
1 MC-050 MC Make-up Condensate (MC) 3 
1MC-051 Spare 2 
1MC-052 FC Fuel Pool Cooling & Cleanup 3 
1 MC-053 FC Fuel Pool Cooling & Cleanup 3 
1 MC-054 Spare 2 
IMC-055 Spare 2 
1MC-056 FP F.P. Containment Standpipe 3 
1 MC-057 IA Instrument Air 2 
1MC-058 IA Instrument Booster Air 2 
1MC-059 SA Service Air 2 
1MC-060 RT RWCU Pump Supply 4 
1MC-061 RT RWCU Pump Return 4 
1MC-062 HG Hydrogen Recombiner to Cont. 2 
1MC-063 RD C.R.D. Pump Discharge 1 
1MC-064 RT RWCU to RHR Return 4 
IMC-065 WX Radwaste Repro. & Disposal 3 
I MC-066 Spare 2 
1 MC-067 SA Containment SA (Cnmt. Press) 2 
1MC-068 PS PS - CNTM ATMOS 2 
IMC-069 RE Cont. Equipment Drains RE 2 
1 MC-070 RF Containment Floor Drains RF 2 
1 MC-071 HG Hydrogen Recombiner from Cont. 2 
1 MC-072 HG Hydrogen Recombiner to Contnt. 2 
1 MC-073 Spare 2 
1 MC-074 Decontamination 2 
1 MC-075 Spare 2 
1MC-076 RH RHR P.R.V. (Drain) 1 
1MC-077 Spare 2 
1 MC-078 CC Component Cooling Water 2 
1 MC-079 SF Suppression Pool Clean-Up 1 
1 MC-080 Spare 2 
1 MC-081 FP Fire Protection 2 
1 MC-082 FP Fire Protection 2 
1 MC-083 Spare 2 
1 MC-084 Spare 2 
1MC-085 CY Cycle Condensate 2 
1 MC-086 RT RWCU to Condenser 7
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NO. SYSTEM DESCRIPTION JUSTIFICATION 

1MC-087 RH RHR "A" P.R.V. 1 
1 MC-088 CC CCW Return 2 
1MC-089 RH RHR Ht. Exch. Shell Vent 2 
1MC-101 VR Cont. Vent Air Supply 2 
IMC-102 VQ Cont. Vent Air Purge & Exhaust 2 
1MC-103 WO Cont. Cooling Chilled Water Supp. 2 
1MC-104 WO Cont. Cooling Chilled Water Return 2 
1MC-105 Spare 2 
IMC-106 VR Continuous Cnmt. Purge Air Exh. 2 
1MC-107 VP Drywell Cooling Water Supp. 3 
1MC-108 VP Drywell Cooling Water return. 3 
1 MC-109 VP Drywell Cooling Water Supp. 3 
1MC-110 VP Drywell Cooling Water return. 3 
1MC-111 Spare 2 
1MC-112 Spare 2 
1MC-113 VR Cnmt. Purge Air Supply 2 
1 MC-114 Spare 2 
1MC-1I15 Spare 2 
1MC-116 SC Standby Liquid Control 2 
1MC-150 CM Cnmt. Pressure Monitors 1, 2* 
1MC-151 CM Cnmt. Pressure Monitors 2 
1MC-152 CM Containment Monitoring 2 
1MC-153 CM Drywell Pressure 2 
1MC-154 Spare 2 
1 MC-1 55 spare 2 
1MC-156 VG Conmnt.Pressure (SGTS Train A) 1, 2* 
1MC-157 CM Suppression Pool Water Level 1, 2* 
1MC-158 Spare 2 
1MC-159 Spare 2 
1MC-160 CM Containment Monitoring System 1 
1MC-161 Spare 2 
1MC-162 Spare 2 
1MC-163 Spare 2 
1MC-164 SM Suppression Pool Makeup 1, 2* 
1MC-165 VR Containment Differential Pressure 2 
1MC-166 HG Hydrogen Recombiner from Comnt 2 
1MC-167 VG Contmnt Pressure (SGTS Train B) 2 
1MC-168 CM Containment Differential Pressure 2 
1MC-169 VR Contmnt. Purge Damper Control 2 
1MC-170 Spare 2 
1MC-171 SM Suppression Pool Makeup 1, 2* 
1MC-172 RH RHR Ht. Exch. Shell Vent 2 
1MC-173 CM Containment Monitoring System 2 
1MC-174 Spare 2 
1MC-175 Spare 2 
1MC-176 Spare 2 
1MC-177 RI Supp. Pool Water Level (RCIC) I
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NO. SYSTEM DESCRIPTION JUSTIFICATION 

1MC-178 Spare 2 
1MC-179 HP, SM H.P. Core Spray System & Suppr Pool Make-Up 1 
1MC-180 HP H.P. SUP. PooL LEVEL 1, 2* 
1MC-181 SM Supp. Pool Water Level I 
1MC-182 Spare 2 
1MC-183 CM Supp. Pool Water Level 1, 2* 
1MC-184 Spare 2 
1MC-200 RI Supp. Pool Water Level (RCIC) 1,2* 
1 MC-201 Spare 2 
1 MC-202 Spare 2 
1MC-203 CM Containment Monitoring 2 
1 MC-204 SX S/D Service Water 5 
1MC-205 SX S/D Service Water 5 
1 MC-206 IA Instrument Air 2 
1 MC-207 Spare 2 
IMC-208 SX S/D Service Water Return 5 
1 MC-209 Spare 2 
1 MC-210 PS Post Accident Sample 2 
1MC-211 _Spare 2 

*Multiple lines share the penetration. Some, but not all, are water filled during normal 

operation. The lines not water filled are dependent on the other listed justification.  

Justification Codes: 

1 Line cannot pressurize due to arrangement of containment isolation valves. These lines either 
have no inboard isolation valve or one of the containment isolation valves is a check valve 
installed to prevent pressure buildup inside the penetration.  

2 Line is not water filled during normal operation. The process fluid is steam or air, or the 
penetration is spare, or it is abandoned.  

3 A relief valve or expansion chamber is installed between the isolation valves, or an air operated 
globe valve provides pressure relief.  

4 Process operating temperature is hotter than containment atmosphere temperature post-LOCA.  
Line will cool after a plant trip.  

5 Valves are not closed post-LOCA. Surveillance procedures have been modified to cycle one 
valve at a time

6 

7

Inboard valve is a flex wedge gate with the inboard disk drilled or otherwise bypassed.  
ASME Appendix F methodology used to demonstrate pipe will plastically deform rather than 
burst.


