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To Joel Page From H. C. Rockhold' 

Org. Mechanical Engineering Branch Org. Reliability & Statistics Branch 

Address NRC-DE Address. EG&G Idaho, Inc.  

TRIP REPORT FOR THE PUMP AND VALVE INSERVICE 
TESTING PROGRAM WORKING MEETING FOR SAN ONOFRE, UNIT 1 

On February 2, 3 and 4, 1983, a working meeting was held at the San Onofre Nuclear 
Generating Station to discuss the questions resulting from our review of the San 
Onofre, Unit 1, pump and valve inservice testing (IST) program. Attached is a 
copy of the meeting attendance list, meeting minutes, and the questions that 
served as an agenda for the meeting.  

The licensee was given a brief introduction outlining the agenda and the 
methods used for documentation of questions and responses. This was followed 
by detailed questioning concerning specific pumps and valves in the San Onofre, 
Unit 1, IST program.  

A total of 23 open items existed following the IST meeting and are indicated 
as such in the attached meeting minutes. Significant open items are briefly 
discussed below.  

Valves 

C.2 Open item for the licensee to determine an exercising method for the 
safety injection to loop cold leg check valves.  

C.7 Open item for the licensee to determine an exercising method for the 
safety injection pump discharge check valves.  

F.9 Open item for the licensee to investigate whether exercising the 
auxiliary feedwater pumps discharge isolation valves during power 
operation could violate technical specifications.  

Pumps 

3. Open item for the licensee to determine if any vibration monitoring 
will be performed on the Safety Injection Recirculation Pumps.  

10. Open item for the licensee to establish acceptance criteria for the 
Safety Injection Recirculation pumps motor amperage measurement.  
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SAN ONOFRE 1 

VALVE IST PROGRAM 

A. General Questions and Comments 

1. It is the current NRC position that all power operated Category A 

and B valves should have a limiting value of full stroke time 

specified and stroke time .should be measured and analyzed per 

IWV-3410(c).  

Response: Limiting stroke times will be identified in the IST 

program for all power operated Category A and B valves.  

2. In Section IV.A.1.c(3) (page 3 of Engineering Procedure S-V-2.15), 
under what conditions would the test frequency not be increased 

to once each month if required by the Code? 

Response: A relief request will be provided for all valves where 

increased frequency of testing cannot be performed 

(i.e., cold shutdown tested valves) as required by 

Section IWV-3413(c).  

3. In Addendum 1 of Table V, what is the time period covered from 

startup through the 6th refueling outage? 

Response: Relief valves will be tested in accordance with 

Table IWV-3510-1.  

4. Do the Station Procedures used for testing safety and relief 

valve set points meet the requirements of ASME PTC 25.2-1966? 

Response: All safety/relief valves will be tested to 

PTC 25.3-1976.  
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5. Are all Containment Isolation valves that are leak-rate tested per 

Appendix J included in the IST program and categorized A or A/C? 

Response: All valves that are Type C leak rate tested per App. J 

(as defined by Tech. Specs.) will be included in the 

IST program and categorized A or A/C.  

6. Provide a list of the plant's pressure boundary isolation valves 

for our review at the working meeting.  

Response: A list of pressure boundary isolation valves was 

provided. These valves are not currently leak rate 

tested (except 867 A, B & C in SI System).  

7. Are valves with fail-safe actuators tested per IWV-3410(e)? 

Response: All valves with fail safe actuators will be fail safe 

tested per IWV-3410(e).  

B. Chemical & Volume Control System (P&ID 568767) 

1. Does any San Onofre Unit 1 safety analysis take credit for the 

isolation function of valves FCV-1115D, E, & F (Page 1)? 

Response: No safety analysis takes credit for the isolation 

function of valves FCV-1115 D, E and F. These valves 

will be categorized B in the IST program. Valves are 

NOT leak tested per App. J.  

2. How are check valves 264-2-C58, 272-2-C58, and 280-2-C58 (Page 3) 

verified closed during cold shutdowns? 

Response: Valves 264-2-C58, 272-2-C58 and 280-2-C58 are not 

containment isolation valves and will be categorized 

C. Valve closure is verified by isolation of supply 

piping to the check valves and opening vent to verify 

valve closure.  
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3. How are check valves 308-2-C58 and 354-2-C58 (Page 3) verified 

closed during cold shutdown? Do either of these valves perform a 

safety-related function in the open position? 

Response: Valves 308-2-C58 and 354-2-C58 are verified shut 

during cold shutdown by isolation of upstream piping 

and opening vents or drains to verify valve closure.  

354-2-C58 must open for long term recirculation and 

will be exercised open during cold shutdown.  

308-2-C58 performs no safety function in the closed 

position.  

4. What is the safety-related function of valve CV-334 (Page 8)? 

Response: CV-334 provides a flow path for alternate boration of 

the RCS. This valve will remain in the IST program as 

Category B and be exercised quarterly.  

5. How is check valve 236-4-C42 (Page 11) verified closed during 

cold shutdowns? 

Response: 236-4-C42 is verified shut during cold shutdown by 

depressurizing the VCT, subjecting this check to RWST 

head and then monitoring level in the VCT with 

LCV-1100C open.  

6. How are check valves 247-3-C58 and 248-3-058 (Page 11) 

full-stroke exercised quarterly? 

Response: 247-3-C58 and 248-3-C58 are exercised quarterly by 

establishing -90 gpm flow thru each of these valves 

and this additionally verifies closure of the 

nonoperating pumps' check valve.  

OPEN ITEM - for method and frequency of full stroke 

exercising (if the currently performed exercise test 

does not full stroke the valves).  
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7. What is the safety-related function of check valve 255-1/2-C42A 

(Page 11)? 

Response: Valve 255-1/2-C42A provides overpressure protection 

for the suction piping of the positive displacement 

charging pump. (Spring loaded to prevent diversion of 

RWST water into the VCT.) The safety function is to 

remain shut during all accident conditions. Valve 

will be deleted from the IST program.  

8. Review the safety-related function of the following valves to 

determine if they should be included in the IST program and 

categorized as follows: 

Category B 

CV-411 (location D-6) 

MOV-LCV-1100C (location D-7) 

CV-333 (location G-8) 

Category C 

335-2-C42 (location H-8) 

326-2-C42A (location H-9) 

315-2-C42A (location H-11) 

Category E 

242-2-T58 (location F-5) 

243-2-T58 (location F-5) 

Response: CV-411 will be included in the IST program as 

Category B and exercised quarterly; no relief required.  
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MOV-LCV-1100C will be included in the IST program as 

Category B. Valve will be exercised during cold 

shutdown - information will be provided to explain why 

this valve cannot be exercised during power operation.  

CV-333 will not be included in the IST program as 

credit is not taken for this boration flow path.  

335-2-C42 Open .item for licensee to determine if this 

valve should be included in the IST program.  

326-2-C42A Open item for licensee to determine if 

315-2-C42A these valves should be included in the IST 

program.  

242-2-T58 Category E valves will not be included in 

243-2-T58 the revised version of IST program. The 

utility has separate administrative 

controls over locked valves.  

C. Safety Injection System (P&ID 568769) 

1. Does any San Onofre Unit 1 safety analysis take credit for the 

isolation function of valves MOV-356, 357, and 358 (Page 1)? 

Response: MOV-356, 357 and 358 - No credit is presently taken 

for the isolation function of these valves. SEP 

Topic VI-4 requires SCE to identify CIV's in certain 

lines. If response requires these valve then IST 

program will be modified accordingly.  

2. What alternate tests have been considered for full- or 

partial-stroke exercising check valves 867A-6-C58, 867B-6-C58, 

and 867C-6-C58 (Page 3)? 
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Response: 867A-6-C58 Testing alternatives such as full stroke 

867B-6-C58 with flow at refueling outages with the 

867C-6-C58 feedwater pumps and partial valve 

disassembly were discussed. However the 

licensee feels these are unsuitable 

alternatives.  

OPEN ITEM for later discussions between SCE and NRC.  

3. Are valves MOV-866A and B (Page 5) leak-rate tested per 

Appendix J? 

Response: Valves MOV-866A and B are not leak rate tested per 

App. J and will not be categorized A in the IST 

program.  

4. How does exercising HV-851A & B and HV-853A & B (Page 9) during 

power operation cause boron dilution of the refueling water 

storage tank? 

Response: Opening of valves HV-853A or B would allow feedwater 

to flow to the RWST via the SI pump minimum flow line 

resulting in dilution of RWST boron concentration.  

However, the licensee is currently performing an 

interim functional test of these valves every 92 days 
in hot standby. Open item for utility to determine if 

this testing satisfies all the requirements of the 

Section XI testing. This applies to valves HV-851A 

and B, 852A and B, 853A and B and 854A and B.  

5. How is check valve 351-4-C42 (Page 11) full-stroke exercised 

during cold shutdowns? 

Response: Check valve 351-4-C42 is partial stroke exercised at 

cold shutdown; however, verification of full stroke is 

uncertain at this time.  
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OPEN ITEM for utility to determine if this reduced 

flow opens the valve fully or an additional test is 

required.  

6. How are check valves 862A-12-C42 and 862B-12-C42 (Page 12) 

full-stroke exercised quarterly? 

Response: Check valves 862A-12-C42 and 862B-12-C42 are partial 

stroke exercised quarterly.  

OPEN ITEM for utility to determine a method and 

frequency for full stroke exercising these valves (see 

item C-2 above).  

7. Review the safety-related function of the following valves to 

determine if they should be included in the IST program and 

categorized as follows: 

Category A 

SV-702A, B, C, D (location C-3) 

Category A/C 

857-3/4-C57A (location A-3) 

Category C 

855A-2-C57 (location 0-2) 

855B-2-C57 (location C-2) 

855C-2-C57 (location B-2) 

Response: SV-702A, B, C & D are not currently leak rate tested 
per App. J and will not be included in the IST 

program.  
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857-3/4-C57A is not currently leak rate tasted per 

App. J and perform no safety related function. Valve 

will not be included in the IST program.  

855A-2-C57 These valves perform no safety related 

855B-2-C57 functions and will not be included in 

855C-2-C57 the IST program.  

D. Auxiliary Coolant System (P&ID 568768) 

1. How are check valves 729A-3-C32, 729B-3-C32, and 729C-3-C32 

(Page 20) and 741A-1 1/2-C38, 741B-1 1/2-C38, and 741C-1 1/2-C38 

(Page 20) verified closed during cold shutdown? 

Response: 729A-3-C32 Will be deleted from the IST program 

729B-3-C32 Non-safety related.  

729C-3-C32 

723A-1 1/2-C38A These valves will be included in the 

723B-1 1/2-C38A IST program and categorized C.  

723C-1 1/2-C38A Verification of valve closure is by 

isolation of system valves and 

utilization of system backpressure 

to seat valve and leakage monitored 

at drain line upstream of checks.  

741A-1 1/2-C38 Valve closure is verified by 

741B-1 1/2-C38 monitoring pressure at thermal 

7418-1 1/2-C38 barrier emerg. cooling pump with 

appropriate isolation valves closed 

and system backpressure seating 

these valves.  

2. What alternate test methods have been considered for full- or 

partial-stroke exercising check valves 2-647 (2 valves on 

page 20)? 
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Response: Open item for utility to evaluate safety function and 

if necessary establish a test method and frequency for 

exercising valves 2-647 (2 valves).  

3. Does any San Onofre Unit 1 safety analysis take credit for the 

operability of the Thermal Barrier Emergency Cooling Pump and 

associated valves? 

Response: Credit is taken. for operability of the thermal barrier 

emergency cooling pump. Open item for utility to 

further evaluate safety functions of this pump and 

associated valves.  

E. Reactor Coolant System (P&ID 568766) 

1. Review the safety-related function of the following valves to 

determine if they should be included in the IST program and 

categorized as follows: 

Category A 

CV-532 (location C-11) 

CV-533 (location C-11) 

CV-534 (location C-11) 

CV-539 (location C-11) 

Response: CV-532 Valves will be included in the IST program, 

CV-533 categorized A, exercised and stroke timed 

CV-534 quarterly and leak tested per App. J.  

CV-539 This valve has been physically removed from 

the system and replaced by check valve 

1-600-239. This valve is categorized A/C and 

leak rate tested per App. J. Valve can only 

be verified shut by the leak rate tests which 

are performed at refueling outages.  
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2. Does San Onofre Unit 1 have any power operated reactor vessel 

head vents? 

Response: Reactor vessel head vents are physically installed 

however operation is prohibited by NRC until further 

notice. These valves will be included in the IST 

program when the NRC permits operability testing.  

When these valves are included in the IST program, 

they will be categorized B.  

F. Feedwater and Condensate System (P&ID 568779) 

1. Are valves FCV-456, 457, and 458 (Page 4) leak-rate tested per 

Appendix J? 

Response: FCV-456, 457 and 458 are not leak rate tested per 

App. J and will be categorized B in the IST program.  

2. Provide a more detailed technical justification for not full- or 

partial-stroke exercising valves CV-36 and 37 (Page 5) quarterly.  

Response: OPEN ITEM for utility to evaluate CV-36 and CV-37 to 

determine if these valves can be exercised quarterly.  

3. Does any San Onofre Unit 1 safety analysis take credit for 

operability of check valves 4-600-222 (3 valves on Page 12)? 

Response: Check valves 4-600-222 will be included in the IST 

program as category C and exercised shut at cold 

shutdowns.  

4. How are check valves 10-600-222 (3 valves on Page 13) verified 

closed during cold shutdowns? 

Response: Check valves 10-600-222 (3 valves) are verified shut 

by opening drain/vent valves upstream of these checks 

with S/G filled during cold shutdowns.  
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5. What is the safety-related function of check valves 12-600-222 (2 
valves on Page 13)? 

Response: Check valves 12-600-222 perform safety functions in 
the open and closed positions. Opening is verified 
quarterly during normal operation. Valve closure is 
verified during cold shutdown by running pumps 
individually and ensuring no reverse flow through the 
idle pump.  

6. Does any San Onofre Unit 1 safety analysis take credit for 
operability of check valves 2-600-229 (3 valves on Page 13)? 

Response: Valves 2-600-229 perform no safety related function 
and need not be included in the IST program.  

7. Does any San Onofre Unit 1 safety analysis take credit for 
operability of valves CV-19 and 20 (Page 18)? 

Response: Valves CV-19 and 20 perform no safety related function 
and will not be included in the IST program.  

8. What alternate methods have been considered for full- or 
partial-stroke exercising check valves 1-600-229 (4 valves on 
Page 21)? 

Response: Check valves 1-600-229 (4 valves). OPEN ITEM for 
licensee to determine if these valves should be 
included in the IST program.  

9. Are there any power operated valves in the Auxiliary Feedwater 
System? 

Response: P&ID showing current auxiliary feedwater piping and 
valves was provided.  
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Valves FCV-2300, 2301, 3300,q301 will be full stroke 

exercised quarterly however fail safe testing may not 

be performed during power operation since performing 

this test could render the entire aux. feed system 

unavailable. OPEN ITEM fcr utility to determine if 

fail safe testing can be performed quarterly. OPEN ITEM 

MOV-1202 and CV-3213 for utility to determine if these 

valves can be exercised quarterly - possible Tech. Spec.  

conflict.  

The associated check valves in the aux. feed system 

can only be exercised during cold shutdown (approach 

to or startup from). The utility will rewrite cold 

shutdown justification to include thermal shock and 

potential mechanical failure of components as reasons 

for not performing testing at power.  

Does any San Onofre Unit 1 safety analysis take credit for the 

operability of the following valves? 

MOV-14, 15, 16, and 17 

CV-124, 125, 126, 127, 128, 129, 130, and 131 

CV-3 and 4 

CV-76, 77, 78, and 79 

CV-145 

Response: No credit is taken operability of the following valves 

in any San Onofre 1 safety analysis.  

MOV-14, 15, 16, 17 

CV-124, 125, 126, 127, 128, 129, 130 and 131 

CV-3 and 4 

CV-145 

All of these valves will be deleted from the IST 

program since they are not safety related.  
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CV-76, 77, 78 and 79.  

OPEN ITEM for utility to determine if these valves 

should be included in the IST program and if so, the 

testing frequency to be determined.  

2. Review the safety-related function of the following valves to 

determine if they should be included in the IST program and 

categorized as follows: 

Category A 

CV-140 and 141 (locations D and E-6) 

Category B 

CV-113 (location H-3) 

Response: CV-140 and 141 are the Turbine Stop Valve equalizing 

valves and are only open during the startup to open 

the Turbine Stops. These valves are normally closed 

passive valves and will not be included in the IST 

program.  

CV-113 OPEN ITEM to determine if this valve is 

passive and/or should be included in the IST 

program.  

H. Chemical Feed System (P&ID 568777) 

1. Review the safety-related function of the following valves to 

determine if they should be included in the IST program and 

categorized as follows: 
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Category E 

1-600-132 (location G-10) 

1-600-132 (location H-10) 

3/4-600-132 (location G-12) 

3/4-600-132 (location H-12) 

Response: All category E valves will be deleted from the IST 

program since the new IST program is written to the 

1977 edition of the code w/Winter 79 addenda.  

Miscellaneous Water Systems (P&ID 568776) 

1. How are check valves 6-300-241 (2 valves on Page 13) full-stroke 

exercised quarterly? 

Response: Valves 6-300-241 (two valves) cannot be full or 

partial stroke exercised quarterly - see rev. 4 for 

basis. These valves will be full stroke exercised 

during cold shutdown.  

2. How is check valve 8-150-276 (Page 13) full-stroke exercised 

quarterly? 

Response: Valve 8-150-276 - Same as valves 6-300-241 above for 

full stroking. Valve is partial stroke exercised 

quarterly. (This valve is also numbered 8-250-271).  

3. Review the safety-related function of the following valves to 

determine if they should be included in the IST program and 

categorized as follows: 

Category C 

1 1/2-600-229 (location F-1) 
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Category E 

6-900-25 (location H-5) 

6-900-25 (location H-5) 

4-300-25 (location F-4) 

6-150-444 (location A-6) 

Response: Valve 1 1/2-600-229. OPEN ITEM for utility to 

determine if this valve should be included in the IST 

program.  

Category E valves will not be included in the IST 

program.  

4. Does any San Onofre Unit 1 safety analysis take credit for the 

operability of the Turbine Plant Cooling Water System and 

associated valves? 

Response: Turbine Plant Cooling Water system does not provide 

cooling to any safety related components. Feed pumps 

are not cooled by this system.  

J. Turbine System (P&ID 568778) 

1. Does any San Onofre Unit 1 safety analysis take credit for 

operability of valve CV-96 (page 7)? 

Response: CV-96 is non-safety related and.will not be included 

in the IST program.  

K. Air Conditioning System (P&ID 568782) 

1. Review the safety-related function of the following valves to 

determine if they should be included in the IST program and 

categorized as follows: 
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Category A 

CV-146 (location F-6) 

CV-147 (location F-6) 

SV-1212-8 (location F-6) 

SV-1212-9 (location F-6) 

CV-10 (location D-10) 

CV-40 (location D-10) 

CV-116 (location D-10) 

Response: CV-146 and 147 are containment isolation valves and 

will be included in the IST program as Category A.  

OPEN ITEM to determine if these valves can be 

exercised quarterly.  

SV-1212-8 and SV-1212-9 will be included in the IST 

program as Category A.  

OPEN ITEM to determine if these valves can be 

exercised quarterly.  

CV-10, 40 and 116 will be included in the IST program 

as Category A and will be full stroke exercised 

quarterly.  

Circulating Water System (P&ID 568775) 

1. Does any San Onofre Unit 1 safety analysis take credit for the 

operability of the Auxiliary Salt Water Cooling pump and 

discharge check valve? 

Response: Currently, San Onofre 1 does not take credit for the 

Aux Salt Water Cooling pump in any safety analysis.  

However, this pump is included in the IST pump testing 

program. Additionally, valve SWC-338, pump discharge 

check will be included as Category C and exercised 

quarterly.  
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PUMP IST PROGRAM 

1. How is inlet pressure measured for the Residual Heat Removal pumps? 

Response: RHR pump inlet pressure is calculated from RCS level during 

the pump tests at cold shutdown.  

2. What is the flow path utilized during the Refueling Water pumps test? 

Provide justification for not using the Code specific methodology 

during the monthly testing.  

Response: Refueling water pump tests are performed utilizing the 

minimum flow flowpath which is a fixed resistance test 

loop. Flow is not measured. These pumps will be 

Section XI tested monthly. Relief Request #5 (Rev. 4) will 

probably be deleted.  

3. What alternate methods have been considered for functional testing of 

the Safety Injection Recirculation pumps? 

Response: Currently the pump is started and run dry long enough to 

measure pump motor running current and voltage then 

stopped. This test is performed monthly. Additionally, 
once every two year the sump is filled and the pump run at 

shutoff head to measure pump discharge head and this 

pressure is checked against an acceptable value.  

OPEN ITEM for utility to determine if any vibration 

monitoring on these pumps will be performed.  

Relief Requests for basis will be expanded to provide 

technical justification for not testing these pumps in the 

designed accident flowpath.  

4. Can a surface pyrometer be used to measure bearing temperature on the 

Safety Injection pumps and Hydrazine Spray pumps? 
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Response: A surface pyrometer will be utilized to measure bearing 

temperature on the safety injection and hydrazine spray 

pumps during the pump testing.  

5. Are the Auxiliary Feedwater pumps tested in a fixed resistance test 

flow path? 

Response: Aux. Feed pumps are tested in a fixed resistance test 

flowpath and flowrate is not measured.  

6. Can vibration measurements be taken on the Salt Water Cooling pumps 

drive shafts? 

Response: Vibration is measured on the upper motor thrust bearing for 

the Salt Water cooling pumps. This is the most 

representative vibration monitoring point for these pumps.  

7. Provide the P&ID that shows the Diesel Fuel Transfer pumps for our 

review at the working meeting.  

Response: P&ID was provided. The diesel fuel transfer pumps will be 

included in the IST program and tested monthly.  

8. In Section VI.A (page 5 of Engineering Procedure S-V-2.14), under what 

conditions would frequency of testing not be doubled if required by 

the Code? 

Response: Pump Relief Request #2 (Rev. 4) and Section 6.4.5.2.3 

(Rev. 4) was discussed to determine if this deviation from 

code specified corrective action is acceptable by NRC.  

OPEN ITEM for utility to consider rewriting these sections.  

9. Are any of the following pumps supplied with emergency power? 

A. Fuel Pool Cooling 

B. Boric Acid Transfer 
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C. Control Area Chilled Water 

D. Boron Injection Recirculation 

E. A/C System Compressor Oil Pump 

Response: The fuel pool cooling pumps are provided with emergency 

power however operability of these pumps is not taken 

credit for these in any safety analysis.  

Boric Acid Transfer .pumps - OPEN ITEM to determine if San 

Onofre 1 takes credit for these pumps for alternate 

boration flowpath for accident mitigation.  

Control Area Chilled Water These pumps do not 

Boron Injection Recirculation exist at San Onofre 1 

A/C System Comp Oil pump 

10. Provide the acceptance criteria used for the motor amperage testing 

performed on the safety injection pumps (Note 5), feedwater pumps 

(Note 1), recirculation pumps (Note 4) and the auxiliary feedwater 

pumps (Note 7).  

Response: Motor amperage monitoring is taken for information only for 

the safety injection, feedwater and auxiliary feedwater 

pumps and are not utilized as an alternate measurement for 

any Section XI required parameter.  

The recirculation pump motor amperage measurement is 

utilized (see item 3 above) as a test alternative, however 

no acceptance criterion has been established. Open for 

utility to establish acceptance criterion for this testing.  

11. Provide more detailed justification for not performing any of the Code 

required testing on the recirculation pumps. The proposed alternate 

test of verifying pump starting does not address FSAR commitments with 

respect to these pumps.  

Response: See item 3 above.  
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12. Provide an explanation of the meaning of paragraph II.E of Engineering 

procedure S-V-2.14.  

Response: Section 4.1 of Rev. 4 of the IST program (same as 

paragraph II.E of Engineering procedure S-V-2.14 of 

Revision A) will be modified to state pump testing will be 

performed at the Code Specified frequency unless pump 

testing will violate Tech. Specs. or other plant operating 

constraints.  

Additional Comments 

Relief request 7 will be modified to explain in more detail the testing 

performed and evaluation of data for the feed pumps and how this testing 

meets the intent of the code.  

Diesel Air Start System valves - Open item for utility to determine if any 

of these valves will be included in the IST program.  

Diesel fuel oil transfer pump discharge check valves will be included in 

the IST program and exercised quarterly.  
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