
DEC 2 9 19 7 

Docket INos. 50-361 
50-362 

Southern California Edison Company 
ATTN: Mr. Jack B. Moore 

Vice President 
P. 0. Box 800 
2244 Walnut Grove Avenue 
Rosemead, California 91700 

Dear Mr. Moore: 

SAN ONOFRE NUCLEAR GENERATING STATION, UNIT 2 & 3 

It has come to our attention that there may be additional ownership 

participants in the captioned nuclear uni.  

Pursuant to §50.80 and/or §50.90 of the Comission's Rules and Regulations, 

as appropriate,, any amendment of a license or construction permit 
or any 

transfer of a license must fully discuss-the changes proposed and 
follow 

as far as applicable the form prescribed for original applications.  
Included with the material that must be submitted to effectuate 

either 

an amendment or a transfer when new participants are being added to a 

license or construction permit is the information required in 50.33a 

of the Rules and Regulations.  

There is an informal agreement between the Department of Justice and the 

Nuclear Regulatory Commission that only participants planning to own 

more than 80 MWe of a ndclear unit need to submit the entire antitrust 
information specified in Appendix L of 10 CFR-(part-50)_-unless specifically 
requested. In the event, that an entity plans to own between 20 MWe and 

80 MWe of a nuclear unit only- the answer to question No. 9 In Appendix L 

of 10 CFR (part 50) need be submitted. In addition, no antitrust informa

tion is required for any entity that plans to own less than 
20 MWe of a 

nuclear unit unless specifically requested.  

In order to expedite the processing of either an amendment or a transfer, 

it Is suggested that the antitrust information for each new participant 
should be submitted to the Commission through you as the lead applicant.  
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m* r 
Mr. Jack 8. Moore -2

To assist us in our scheduling, please advice when you expect such anti
trust information will be submitted.  

Sincerely, 

/s/ A.LoasD 

Argil L. Toalston, Chief 
Power Supply Analysis Section 
Antitrust and Indemnity Group 
Nuclear Reactor Regulation 
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Southern California Edison Company San Diego Gas and Electric Company 
ATTN: Mr. James H. Drake ATTN: Mr. Bill W. Colston 

Vice.President Vice President 
2244 Walnut Grove Avenue Project Management Division 
P. 0. Box 800 101 Ash Street 
Rosemead, California 91770 P. 0. Box 1831 

San Diego, California 92112 

Gentlemen: 

SUBJECT: CHANGE IN SAFETY REVIEW SCHEDULE FOR SAl ONOFRE 2 AND 3 

In our letter of September 9, 1977, we advised you of the important 
milestone dates for the radiological safety and environmental review of 
your application for operating licenses for San Onofre Units 2 and 3.  
We also advised you that we anticipated that the schedule would slip 
and that we would confirmv, in writing, any significant changes In the 
review schedule.  

We have recently revised the safety review schedule to reflect the delay 
in Issuance of first round questions by some of the review branches, due 
to workload pressures. We do not expect that this schedule change will 
affect the fuel load date, since the review was started sufficiently far 
in advance of fuel loading that this change can be accommodated.  

The key milestones for the revised safety review schedule have been, 
discussed with Mr. D. Hayden of your organization and are given in 
Enclosure 1. If you have any questions regarding the revised schedule, 
I suggest that a representative of your organization discuss them with 
Mr. H. Rood, our Licensing Project Manager for the San Onofre 2 & 3 review.  

Sincerely, 

Original Signed tiy 

Karl Knlel, Chief 
Light Water Reactors 
Branch No. 2 

Division of Project Management 

Enclosure: 
Revised Safety Review Schedule __ 

oFFIes wlanc .. DPM: LWR #2 DPM: LWR #2.  
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Southern California Eaison Company 
-San Diego Gas and Electric Company 2 NOV 2 2 177 

cc: Rollin E. Woodbury,.General Counsel Mr. . W. DeVane, Jr.  
Southern California Edison Company 'Combustion Engineering, Inc.  
2244 Walnut Grove Avenue IUUU Prospect Hill Roao 
P. U. box 8uu Windsor, Connecticut UUO 
Rosemead, California 91/70 

Mr. P. Dragolovic-.  
Chickering & Gregory, General Counsel Bechtel Power Corpordtion 
Three Embarcadero Center, 23rd Floor P. 0. Box 6U86U, Terminal Annex 
San Francisco, California 94112 Los Angeles, California 9UU60 
ATITN: David R. Pigott,.Esq.  

Counsel for San Diego Gas Or. Dale Hayden 
& Electric Company Southern California Edison Compan% 

2244 Walnut Grove Avenue 
ir. David Sakai P.. U. Box 6UU 
645 North Perry Avenue Rosemead, California 9177U 
Monteoello, California 9Ub40 

Henry Peters 
brent w. Rusnforth, Esq. San Diego Gas & Electric Company 
Center for Law in the Public Interest Post Office Box 1631 
12U03 Santa Monica Boulevara San Diego, California. 92112 
Los Angeles, California 9UU67 

Ms. Lyn Harris Hicks 
Mr. W. U. Griffith Advocate for GUARD 
San iego Gas ano Electric Company 3906 Calle Ariana 
P. U. Box 1631 San Clemente, California )2672 
San Diego, California 92112 

Richard J. Wharton, Esq.  
Mr. Kenneth E. Carr 4655 Cass Street, Suite 304 
City Mandger San Diego, California Q2109 
City of San Clemente 
lU Avenido Presidio 
San Clemente, California 92672 

Alan R. Watts, Esq..  
Assistant City Attorney 
City Hall 
Ahaheim, California 928U5 

Lawrence Q. Garcia, Esq.  
California Pu0lic.Utili-ties Commission._
SUb6 State building 
San Francisco, California 94102 

George Spiegel , Esq.  
2bUU Virginia Avenue, N. W.  
Washington, U. C. 2UU3b



NOV 22 1977 
ENCLOSURE I 

REVISED SAFETY REVIEW SCHEDULE 

SAN ONOFRE 2 & 3 

DATE 

Event Group 1* Group 2* Group 3* 

Staff positions issued 11/21/77 12/16/77 1/27/78 

to applicant 

Receive applicant's 1/7/78 2/10/78 3/24/78 

response to positions 

Event Date 

Safety Evaluation Report 
issued . .7/21/78 

ACRS Subcommittee meeting 9/01/78 

Full ACRS meeting 9/08/78 

ACRS letter received- 9/15/78.

Safety Evaluation Report 

Supplement issued 12/08/78 

*Review branches are grouped as follows: 

GROUP 1: Auxiliary Systems, Containment Systems, Mechanical Engineering, 
-Materials Engineering, Analysis, Accident Analysis, Effluent 

Treatment, Radiological Assessment, Quality Assurance, Emergency 
Planning and Operator Licensing.  

..GROUP 2: Instrumentation and Controls, Structural.Engineering, Core 
Performance and Hydrometeorology.  

GROUP 3: Power Systems, Reactor Systems and Geosciences.
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Docket Nos. 50-361 

Southern California Edison Company San Diego Gas and Electric Company 
ATTN: Mr. James H. Drake ATTH: -r. Bill W. Colston 

Vice President Vice President 
2244 Walnut Grove Avenue Project Management Division 
P. 0. Box 800 101 Ash Street 
Rosemead, California 91770 P. 0. Box 1831 

San Diego, California 92112 

Gentlemen: 

SUBJECT: SECONDRDOUND QUESTIONS ON THE FINAL SAFETY ANALYSIS REPORT 
FOR THE SAN ONOFRE NUCLEAR GENERATING STATION, UNITS 2 AND 3 

As a result of our review of the Final Safety Analysis Report (FSAR) for 
- tihe San Onofre Nuclear Generating Station, Units 2 and 3 (SONGS 2 & 3), 

we find that we hleed-additional information to complete our evaluation.  
The specific information required is listed in the Enclosure. Please note 
that we have not completed our second round review of certain areas of 
your FSAR. These areas are instrumentation and control, power systems, 
structural engineering, core performance, geology-seismology, hydrology 
and reactor systems. Additional information in these areas will be 
requested later.  

Our review has identified certain areas of your FSAR which are not 
-;,...acceptable to the staff. To avoid future delays, we wish to advise you 

of our positions.in these areas. These positions, identified by the 
notation (RSP) next to an item number in the Enclosure, reflect our 
resolution of safety issues acceptable for a decision concerning the 
issuance of a construction permit. Accordingly, we request that you 
amend the SONGS 2 & 3 FSAR to clearly state your intent regarding 
compliance with each of these positions. We are prepared to meet with 
you to assure your complete understanding of our positions and our bases 
for them, if necessary.  

To maintain our licensing schedule for the SONGS 2 & 3 FSAR, we need 
your responses to the items in the Enclosure by January 6, 1978. If 

OFFICE 
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Southern California Edison Company NOV 2 1 197 
San Diego Gas and Electric Company - 2 

you cannot meet this requirement, please inform us of the date you plan 
to meet so that we may revise our schedule accordingly.  

Please contact us if you have any questions about the information requested.  

Sincerely, 

QrDginal Signed by 

Karl Kniel, Chief 
Light Water Reactors 

Branch No. 2 
Division of Project Management 

Enclosure: 
Request for Additional 

Information 

ccs w/encl: 
See page 3 

oFFnCE~ DPM:LWR #2 DPM:LWR #2 
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cc: Rollin E. Woodoury., General Counsel Ar R 
Southern Calitornia Edison Company Combustion C nc inc 
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San Francisco, California 94111 Los Angeles, California QoOU 
ATTN: David R. Pigott, Esq.  
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Nov 2 1 1977 

SECOND ROUND 

REQUEST FOR ADDITIONAL INFORMATION 

SAN ONOFRE NUCLEAR GENERATING STATION 

UNITS 2 AND 3 

DOCKET NOS.. 50-361, 50-362



005-1 

005.0 AUXILIARY SYSTEMS BRANCH 

005.3. Your response to our inquiry 005.2 is not in conformance 

(RSP) with current NRC practice and is unacceptable.  

The four sample lines from the reactor coolant piping and 

the pressurizer up to.the isolation valve within containment 

are a part of the reactor coolant pressure boundary and in 

conformance with Regulatory Guide 1.29 should be designed 

to seismic Category I requirements.  

State your intent .to conform to our position and revise 

the FSAR accordingly..  

I.



010.0 AUXILIARY SYSTEMIS BRANCH, SECTION B 

010.45 In response to our request 010.20, you indicate that 10 minutes 

(RSP) 
(3.4) allowance for operator corrective action was used in evaluating 

the flooding effects for safety related area and equipment. This 

is not acceptable. It is our opinion that 20 minutes mannual action 

time should be assumed if only a single action and 30 minutes manual 

action time should be assumed if there is more than one operator 

action required inside the control.room.. Provide results of your 

re-evaluation using the above assumed manual action time and con

firm that all safety related area and systems are protected against 

flooding.  

010.46 Your response to our request 010.21 is not sufficient regarding 

(RSP) 
(3.6) moderate energy line failure analysis. It is our "osition that 

you should present an analysis of high and moderate energy piping 

failures in conformance-with B.3 of our Branch Technical Position 

APCSB 5-1 in sufficient detail to demonstrate that acceptable 

protection against the effects of piping .failures outside 
containment 

is provided in the above analysis, all major safety-related moderate 

energy piping systems as well as high energy piping system outisde 

containment should.be addressed and evaluated in detail..  

Also in Section 3.6 A of Ame'ndment 3 you indicate that the results 

of the piping systems failure outside containment will be completed 

by approximately November, 1978. This is not consistent with the 

present staff review schedule. We need the complete analysis at 

an earlier date to permit us to complete the safety evaluation by 

the scheduled date.



010-2 

010.47 Figure 1.2-12 of the FSAR shows a main steam and-feedwater line 

(RSP) 
(3.6) valve room adjacent to the reactor building. For safety, we 

require.the valve room be designed to withstand the environmental 

effects of a main steam or feedwater line break equivalent to the 

flow area of a single ended pipe rupture, e.g., by ventinq.  

In conjunction with the above, we require the applicant to provide 

a subcompartment pressure analysis to confirm that the valve room as 

designed will withstand the environmental effects of a. break in this 

area. In addition we require the applicant to qualify any equipment 

including the main steam isolation valves and operators,.located 

in the valve room and required for safe shutdown. Such equipment 

must be capable df operating in the resulting environment.  

010.48 Your response to our request 010.29 is not acceptable. It is our 

(RSP) 
(9.2.2) position that you must modify the design of the component cooling 

water system supplying cooling water to the reactor coolant pumps 

to meet the position stated in our request 010.13. Your response 

reflects that you have some misunderstanding of the position stated 

'in request 010.13. The following clarification-is provided: 

(a) As stated in item (a) of request 010.13, the design criterion 

is that a single active failure in the component cooling water system 

(CCWS) shall not result in fuel damage or damage to the reactor 

coolant system pressure boundary caused by an extended loss of cooling 

to the RCP's. The staff considers a single active failure in CCWS 

to be an anticipated operational occurrence.



010-3 

(b) The staff will not give credit for any operator corrective action 

within 30 minutes after loss of CCW supply to the RCP'.s as we 

indicated in request 010.13.  

(c) If you plan to demonstrate that the RCP's of San Onofre 2 & 3 

will not experience shaft seisure following loss of cooling water 

for longer than 30 minutes without the need for operators corrective 

action, then an actual pump test will be.required for verification.  

(d) We do not require you to assume a single active failure concurrent 

with .the postulated moderate energy crack in the dual purpose 

CCWS. However, Item (b) of the request 010.13 indicates that 

leakage from a crack in a moderate energy system shall not result 

in excessive fuel damage or a breach of the reactor coolant 

system pressure boundary when an extended loss of cooling to 

RCP's occurs. Moderate energy system leakage cracks should be 

determined in accord with.the guidelines of Branch Technical 

Postion APCSB 3-1,."Protection Against Postulated Failure 

in Fluid Systems Outside Containment." Based on the above.criteria, 

we estimate a leak of approximately 720 gal/min from the 28 inch 

CCW main header line versus your estimate of 42 gal/min leakage 

rate. Verify your estimated leakage rate. Also, you should 

assume a moderate energy.piping. crack in 10 inch CCW 

lines that directly supply cooling water to the four RCP's 

to verify that the shaft of the RCP's will .not seize due to 

reduction of cooling water supply.



010-4 

010.49 Your response to our request 010.31 indicates that the makeup 
(RSP) 
(9.2.2) water source to the surge tank of the component cooling water system 

(CCWS) is the non-seismic Category I nuclear service water system.  

This is not acceptable. It is our position that the makeup water 

source to the surge tank of the CCWS should be designed to seismic 

Category I requirements or provide results of an analysis to 

demonstrate that CCWS can operate without makeup water for 7 days 

plus provision to be made for supplying makeup water through temporary 

connections within the 7 day :period.  

010.50 Several recent incidents have resulted in radioactive contamination 
(9.2.4) 

of potable or domestic water systems in operating .nuclear power 

plants. In these instances, the domestic water was indirectly inter

connected to a source of contaminated water. Provide additional 

information to demonstrate that radioactive contamination is precluded 

from San Onofre 2 & 3 design. Your domestic water system design 

should not be cross connected with any source of contaminated water 

or the domestic water should be protected by an air gap. Where it 

is unavoidable to connect th domestic water system with a source 

of contaminated water, it must be justified and special backflow 

prevention devices must be used; simple check valves are not acceptable.  

010.51 Section 9.4.3 of the FSAR provides discussion of the emergency HVAC 
(9.4.3) 

systems in the safety related equipment 'areas. The auxiliary feedwater 

pump rooms and the shutdown cooling system equipment rooms are not 

addressed in your .discussion. Expand Section 9.4.3 to include 

the emergency HVAC system design in the above areas.



010-5 

010.52 Expand Section 10.3.2.2 to confirm that the main steam isolation 
(10.3.2) 

valves (MSIV) are designed such that they will prevent flow from 

either direction when closed. Also, indicate the MSIV closure time 

during reverse flow in the line.  

010.53 Youresponse to our request .010.42 is not acceptable. It is our 
(RSP) 
(10.4.5.) opinion that 20 minutes manual action time should be assumed if 

only a single corrective action is required inside the control room 

.to trip the circulating water pump motor or 30 minutes manual action 

time should be assumed if there is more than one operator action 

required inside the control, room. Re-evaluate the postulated.circulating 

water system failure based on the above stated manual action times.  

010.54 Your response to our request 010.18 indicate that San Onofre 2 & 3 
(RSP) 
(10.4.7) use Combustion Engineering top feed steam generators with "j" tubes 

installed on the top of the feedring. Also there is no horizontal' 

run of feedwater piping in the vicinity of the steam generators.  

With regard to possible damage to the feedwater system piping as a 

consequence of uncovering of the feedwater spargers in the steam generator 

or uncovering of the steam generator feedwater inlet nozzles, it 

is our position that you perform tests acceptable to NRC of your 

standard operating-procedures to refill the steam generator using 

the auxiliary feedwater systems over the entire range of feed 

flow rates following.uncoveing and draining of the feedring to 

verify that unacceptable feedwater hammer will not occur. These 

tests should be performed before the plant reaches 100 percent 

power.



010-6 

010.55 In response to our request 010.44, you state that the San Onofre 
(10.4.9) 

2 & 3 design incorporates automatic safety grade equipment to isolate 

steam generators and selectively provide emergency feedwater to 

only the intact steam generator based on measurements of the steam 

generator pressures. Expand your discussion and identify the com

ponents and instrumentation that will perform this function. Also 

you state that an estimated moderate energy line leak at the condensate 

supply line close to tank T121 is approximately 6.5 gal/min.  

This estimated leak rate seems too low. Discuss the method that 

you used in determining the leak area and leak rate and confirm 

that the system design meets the guidelines in Section B.3 of Branch 

Technical Position APCSB 3-1.



022-1 

022.0 CONTAINMENT SYSTEMS BRANCH 

022.29 Provide.the following additional information with regard to the passive 

(6.2.1) heat sink data.used for maximum containment pressure analysis.  

(a) Describe the manner in which heat sink surfaces on which water 

can collect (e.g.,*floors) are modeled; identify the heat sinks.  

(b) Justify-the acceptability of assuming that all passive heat sinks 

are at the initial containment atmosphere temperature or specify 

the initial temperatures that were assumed.  

(c) Specify and justify the heat sink surface area used when an 

uncertainty is assigned.to the surface area.  

022.30 Include in Table 6.2-10 the containment volume used in containment 

(6.2.1) peak pressure analyses for the LOCA and MSLB accidents.  

022.31 Provide the long term mass and energy release data, out to 106 seconds, 

(6.2.1) for the design basis LOCA.  

022.32 Provide justification that the worst case MSLB has been identified for 

(6.2.1) each reactor power level considered.  

022.33 As stated previously in item 022.20, it is our position that instrumentation 

(6.2.1) capable of operating in the post-accident environment be provided to 
(RSP) 

monitor the sump water temperature following an accident.
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022.34 It is our position that the analysis of the consequences of inadvertent 

(6.2.1) spray operation should not be based on the assumption that heat sources 
(RSP) 

are present. The calculation should be performed using a combination 

of the perfect gas .and Dalton's laws assuming the containment atmosphere 

is cooled to the minimum spray temperature. Therefore, provide an 

acceptable calculation of the consequences.of inadvertent spray 

operation which shows margin between the containment external design 

pressure and the maximum calculated external pressure.  

022.35 Provide an analysis of the minimum containment pressure for ECCS 

(6.2.1) performance evaluation using the passive heat sink data of Table 6.2-12a.  

022.36 The response to item 022.8 is incomplete. Provide nodalization sensitivity 

(6.2.1) studies for the steam generator and pressurizer enclosure subcompartment 

analysis. Also, provide the previously'requested information regarding 

the loads and moments to establish the adequacy of component supports.  

022.37 Discuss why steamline breaks were not considered in the steam generator 

(6.2.1) subcompartment analysis.  

022.38 As previously stated in item 022.23 it is our position that the technical 

(6.2.4) specifications addressing the limiting conditions for operation 
(RSP) 

(Section 16.3.5.1) of the containment purge system should include the 

reactor operational modes 3 and 4; i.e., hot standby and'hot shutdown.  

Therefore, revise the appropriate technical specifications.



.022-3 

022.39 It is our position, as stated in BTP CSB 6-4, that the containment 
(RSP) 

purge isolation valves have a valve closure period not to exceed 

5 seconds. This requirement is to assure that the purge valves are.  

closed before the onset of fuel failures following a LOCA during 

any reactor operational mode when containment. integrity is required.  

Therefore, justify the use of purge valves which have a closure period 

of 10 seconds.  

022.40 Table 6.2-30 indicates that the isolation provisions for secondary 

6.2.4) system lines have no applicable General Design Criteria. It is our 
RSP) 

position that GDC-57 is applicable to the isolation provisions for 

these lines. Therefore, revise Table 6.2-30 to indicate GDC 57 applies 

to those secondary system lines..  

022.41 It is our position that there should be diversity of parameters sensed 

(6.2.4) for the initiation of containment isolation. Propose isolation 
(RSP) 

provisions which will be initiated based on the sensing of diverse 

parameters for automatic isolation valves.  

022.42 Discuss the administrative controls placed on all locked closed 

(6.2.4) containment isolation valves.  

022.43 Discuss the provisions made for the operator to be able to identify 

(6.2.4) which line needs to be isolated in the event of leakage from a system 

which operates following a postulated accident.
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022.44 On page 6.2-203 of the FSAR it is stated that the isolation valves for 

(6.2.4) the charging line to the regenerative heat exchanger (penetration 

number 8) are normally kept open, and are required to stay open under 

post-accident conditions. Table 6.2-30, however, indicates that gate 

valve HV 9201 is closed in the post-accident mode. For this line, 

clarify the post-accident valve positions. A similar rationale is 

provided for the shutdown cooling line to the LPSI pumps (penetration 

number 9), but Table 6.2-30 indicates the isolation valves will be 

closed post-accident. Also clarify the valve positions for the 

shutdown cooling line.  

022.45 The isolation provisions for the hot leg injection line (penetrations 

(6.2.4) 67 and 71) currently consist of an automatic isolation valve inside 
(RSP) 

containment and a check valve outside containment. General Design 

Criterion 55 .explicitly states that a simple check valve may not be 

used as the automatic isolation valve outside containment.. Revise 

the isolation provisions for the hot leg injection line in accordance 

with the GDC.  

022.46 The response to item 022.25 states that test methods for the leak 

(6.2.6) testing of containment isolation valves will be identified and submitted 
(RSP) 

to the NRC 30 days prior to.commencement of leak testing. It is our 

position that detailed information on leak testing methods be provided 

in the FSAR. Provide a table listing all lines penetrating containment 

and indicate which containment isolation valves; i.e., valve provided to 

satisfy the general design criteria, will be pneumatically tested and
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which will be hydrostatically tested. Additionally, identify all 

valves for which the pneumatic test pressure will not be applied in the 

same direction as the pressure existing when the valves are require.d 

to perform.their safety function. III.C.1 of Appendix J states that if 

containment isolation valves are to be.tested with the test pressure 

applied in a direction opposite to that which would occur under accident 

conditions, it must be shown that the test results in equivalent or 

conservative leakage rates. Therefore, for all containment isolation 

valves that are to be tested in the reverse direction,.provide .the 

justification required by III.C.1 of Appendix J.  

022.47 It is our position that all. containment isolation valves in lines 

(-6.2.6) penetrating containment which represent potential containment 
(RSP) 

atmosphere leak paths should be pneumatically leak tested. Hydrostatic 

leak testing is permissible for isolation valves in systems which can 

be shown to have a water seal which will preclude containment 

atmosphere leakage. For those isolation valves that will be hydrostatically 

leak tested justify that the system will remain intact following a LOCA 

and provide a water seal in accordance with III.C.3(b) of Appendix J.



022-6 

022.48 With regard to system venting and draining for the Type A containment 

(6.2.6) leak rate test provide the following information: 
(RSP) 

(a) Itemize each system penetrating containment and discuss the 

venting and draining provisions for each system. Systems that are 

not designed to remain intact following a LOCA should have the 

isolation valves exposed to the containment atmosphere to permit 

the test differential pressure to be applied across them; i.e., 

the system should be vented and drained both upstream and downstream 

of the isolation valves. For each system penetrating containment 

that is not vented and drained, provide justification.  

(b) All containment .isolation valves in systems that will not be 

vented and drained, but should be, for the Type A test, should be 

locally Type C tested as required in III.A.d of.Appendix J.. It is 

our position that the measured local leakage should then be added 

to the Type A test result. Discuss your plans for complying with.  

this position.  

(c) Include in Table 6.2-36 any gas filled lines that will not be 

vented for the Type A tes't and provide justification for not doing 

so.
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022.49 Provide plan and elevation drawings of the personnel air lock and identify 

(6.2.6) all mechanical and electrical penetrations. Discuss and schematically 

show the design provisions that will permit the personnel air-lock 

door seals and the entire air lock to be leak tested.  

Discuss the design capability.of the door seals .to be leak tested 

at a pressure of Pa; i.e., the calculated peak containment internal 

pressure. If it will be necessary to exert a force on the doors to 

prevent them from being unseated during leak testing, describe the 

provisions for doingdthis.  

When multiple openings of a containment air lock occurs, the air lock 

should be tested at least once every three days. If the air lock 

doors incorporate dual seals, specify and justify the pressure used 

to pressurize the volume between the air lock seals. Discuss and 

justify the acceptance criterion for the test if the.test pressure is 

less than Pa.  

022.50 Provide a compilation of the fluid system piping drawings.showing 

(6.2.6) for.each containment penetration, the isolation valves provided to 

satisfy the requirements of GDC 54, 55, 56 and 57, the location of 

test, vent and drain (TVD) connections, the block valves to facilitate 

local-leak testing, and the branch lines between isolation valves.  

Indicate the direction in which the isolation valves will be tested.  

Discuss the administrative controls that will be exercised over the 

TVD connections, and discuss the provisions made to-isolate the TVD 

connections.
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022.51 Provide a table of all containment penetrations; i.e., instrument, 
(6.2.6) 

electrical and equipment and personnel access penetrations. For each 

penetration identify the Type B local leak testing that will be done.
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112.0 HECHLANICAL ENGINEERING BRANCH 

112.19 The response to.Q112.5 is acceptable provided that if additional 

(3.9.2.1) restraints are installed or piping rerouted as a result of- the 

preoperational piping test, the NRC will be notified of the changes.  

In addition, an analysis to verify that system dynamic response, 

stresses and displacements, of the affected systems and components 

are within acceptable limits will be submitted. Indicate your 

intention to comply with these provisions.  

112.,20 Paragraph 3.7.3.14.2.2 states that the three-dimensional model 

(3.7.3.14) reoresentation of the CEDM and seismic support dynamic response 

characteristics were verified by test. Provide: (1) a sketch 

of the actual CEDM and seismic support structure; (2) a sketch 

of the corresponding analytical model; (3) a sketch of the 

structure that was tested.. Specify the parameters that were 

measured, instrumentation used to obtain the measured values 

and corresponding calculated values which demonstrate the 

conservatism in the analytical model.  

.112.21 Paragraph 3.7.3.14.2.5 states that stresses resulting from loads 

(3.7.3.14) in Tables 3.7-25A, -25B and -25C were determined to be negligible 

in comparison to allowables. It is also stated that deflections 

determined by the analysis were well within the values for which 

the tripping capability of the mechanism has been demonstrated.  

(a) Include in Tables 3.7-25A, -25B and -25C the maximum stress 

intensities due to the combined loads and the corresponding 

stress intensity limits.  

(b) Reference the document or describe how the tripping capability 

(deflection limits) of the mechanism has been demonstrated.  

(c) Provide an additional table which indicates the maximum 

calculated deflections due to the loads specified in Tables 

3.7-25A, -25B and -25C and the corresponding allowable 

deflections *as determined by (2) above.  

112.22 The Paragraph 3.7.3.14.2.2 response to Q11 2 .15 states that the 

(3.7.3.14) snubber connections to the CEDM's and seismic support plate were 

modeled by a single spring with stiffness properties of an in-line 

arrangement of 10 CEDM's. Provide the basis for the assumption 

that all 10 snubbers lock-up at precisely the same acceleration.  

112.23 The description of the CEDM seismic support arrangement described 

(3.9.4.1) in paragraph 3.9.4.1.1.6 and Figure 3.9-19A indicates that the 

snubbers will lock-up at different ground acceleration values, 

depending on the direction of ground motion relative to the 

snubber alignment.
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(a) If the above impression is erroneous, provide a clarifying 
discussion.  

(b) If the above impression is correct, provide the rationale and 
criteria for selecting snubber lock-up acceleration limits.  

112.24 Paragraph 3.9.2.7 states that resultant component and support 
(3.9.2.7) reactions are included in combination with appropriate normal.  

operating andseismic reactions. The LOCA analysis summarized 
in Table 3.9-7A and Figure 3.9-11E do not contain the SSE 
contribution to the force components. Expand Table 3.9-7A to 
include combined LOCA plus SSE loads and corresponding design 
margins. Also, include in Figure 3.9-11E the effect of combined 
LOCA plus SSE on the-horizontal support load.  

112.25 State whether *the subprogram RVDFT whichis referenced.in 
(5.2.2.5) Paragraph 5.2.2.5.3.2 is a subroutine of a larger thermohydraulic 

code and if so, specify which code. If not, amplify the discussion 
of the subprogram or provide a reference document which sub
stantiates that the program provides realistic loads.  

112.26 Specify whether the maximum thermal growth rate of pressurizer 
(5.2.2.5) relief valve lines has been computed and compared to the lower 

limit of lIcnk-up late of the vertical snubbers to assure that 
thermal expansion will not be restrained and additional thermal 
stress introduced into the discharge piping.  

112.27 The preservice and inservice pump and valve testing program for 
(3.9.6) SONGS 2 & 3 to be developed by approximately July 1978, according 

to the FSAR, will .be implemented and comply with the provisions 
of the 1974 edition of Section XI,.W75 addenda and 10 CFR 50.55a(g), 
where practical. -In instances where exemptions from the 
provisions of the code are requested, the NRC is required to 
review those requests. If exemptions to the code are necessary 
for SONGS 2 & 3, a minimum of information is required for staff 
review. The inservice testng program for pumps and valves and 
any requests for-exemptions'should be provided six months prior to 
initiation of the preservice testing program. The,.required 
information and format for requests for exemptions is provided in 
the Attachment to this question.
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ATTACHMENT TO QUESTION 112.27 

NRC STAFF GUIDANCE ON INSERVICE PUMP AND VALVE TESTING PROGRAMS AND 

RELIEF REQUESTS 

The NRC staff, after .reviewing a number of pump and valve testing 

programs, has determined that further guidance might be helpful to illustrate 

the type and extent of information we feel is necessary to expedite the 

review of these programs. We feel that the Licensee can, by incorporating 

these guidelines into each program submittal, reduce considerably the 

staff's review time and time spent by the Licensee in responding to NRC 

staff requests for additional-information.  

The pump testing program should include all.safety related* Class 1, 

2 and 3 pumps which are installed in water cooled nuclear power plants 

and which are provided with an emergency puwer source.  

The valve testing program should include all the safety related valves 

in the following systems excluding valves used for operating convenience 

only, such as manual vent, drain, instrument and test valves, and valves 

used.for maintenance only.  

PWR 

a. High Pressure Injection System 

b. Low Pressure Injection System 

c. Accumulator Systems 

d. Containment Spray System 

e. PHmary and Secondary Safety and Relief Valves 

f. Auxiliary Feedwater Systems 

g. Reactor Building Cooling System 

h. Active Components in Service Water and Instrument Air Systems 

which are required to support safety system functions.  

i. Containment Isolation Valves required to change position to isolate 

.containment.  

j. Chemical & Volume Control System 

k. Other key components in Auxiliary Systems which.are required to directly 

support plant shutdown &f safety system function.  

Safety related - necessary to safely shut down the plant and mitigate 
the consequences of an accident.
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1. Residual Heat Removal System 

m. Reactor Coolant System 

BWR 

a. High Pressure Core Injection System 

b. Low Pressure Core Injection System 

c. Residual Heat Removal System (Shutdown Cooling System) 

d. Emergency Condenser System (Isolation Condenser System) 

e. Low Pressure Core Spray System 

f. Containment Spray System 

g. Safety, Relief, and Safety/Relief Valves 

h. RCIC (Reactor Core Isolation Cooling) System 

i. Containment'Cooling System 

j. Containment isolation valves required to change position to isolate 

conta.inment 

k. Standby liquid control system (Boron.System) 

1. Automatic Depressurization System (any pilot or control valves, associated 

hydraulic or pneumatic systems, etc.) 

m. Control Rod Drive Hydraulic'System ("Scram" function) 

n. Active components in service water and/or closed cooling water and/or 

firewater and/or well water systems and other auxiliary systems which 

are required to support safety system functions or plant shutdown.  

o. Reactor Coolant System 

Inservice Pump and Valve Testing Program 

1. Information required for NRC Staff Review of the Pump and Valve Testing 

Program 

A. Three sets of P&ID's, which include all of the systems listed 

above, with the code class and system boundaries clearly marked.  

The drawings should include all of the components present at the 

time of submittal and a legend of the P&ID symbols.  

B. Identification of the applicable ASME Code Edition and Addenda 

C. The period for.which the program is applicable..
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D. For Pump testing: Identify 

1. Each pump required to be tested (name and number) 

2. The test parameters to be measured 

.3. The test .frequency 

E. For valve testing: Identify 

1. Each valve in ASME Section XI Categories A & B that will 

be exercised every three months during normal plant 

operation (indicate whether partial or full stroke exercise, 

and for power operated valves list the limiting value for 

stroke time.) 

2. Each valve in ASME Section XI Category A that wjll be leak 

tested during refueling outages (Indicate the leak test 

procedure you intend to use) 

3. Each valve in ASME Section XI Categories C, D and E that 

will be tested, the type.of test and the test frequency.  

For check valves, identify those that will be exercised 

every 3 months and those that will only be exercised during 

cold shutdown. V 

II. Additional Information That Will Be Helpful in Speeding Up' the Review 

Process 

A. Include the.valve location coordinates or other appropriate 

location information.which will expedite our locating the 

valves on the P&IDs.  

B. Provide P&ID drawings that are large and clear enough to be 

read easily..  

C. Identify valves that are provided with an interlock to other 

components and a brief description of that function.  

Relief Requests from Section XI Requirements 

The largest area of concern for the.NRC staff, in the review of an 

inservice valve and pump testing'program, is in evaluating the basis for 

justifying Relief from-Section XI Requirements. It has been our experience
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that many requests for relief, submitted in these programs, do not provide 

adequate descriptive and detailed technical information. This explicit 

information is necessary to provide reasonable assurance that the burden 

imposed on the licensee in complying with the code requirements is not 

justified by the increased, level of safety obtained.  

Relief requests which are submitted with a justification such as 

"Impractical", "Inaccessible", or any other categorical basis, will require 

additional information, as illustrated in the enclosed examples, to allow 

our staff to make an evaluation of that relief request. The intention of 

this guidance is to provide the content and extent of information required 

by the NRC staff, in the request for relief, to make a proper evaluation 

and adequately document the basis for that relief in our safety evaluation 

report. The NRC staff feels.that by receiving this information in the 

program submittal, subsequent requests for additional information and delays 

in completing our review dcan be considerably reduced or eliminated.  

I. Information Required for NRC Review of Relief Requests 

A. Identify component for which relief is requested: 

1. Name and number as given.in FSAR 

2. Function 

3. ASME Section III Code Class 

4. For valve.testing, also specify the ASME Section XI valve 

category as defined in IWV-2000 

B. Specifically identify the ASME Code requirement that has been 

determined to be impractical'for each component.  

C. Provide information-to support the determination that the 

requirement in (B) is impractical; i.e., state and explain 

the basis for requesting relief.  

D. Specify the inservice testing that will be performed in lieu 

of the ASME Code Section XI requirements.  

E. Provide the schedule for implementation of the procedure(s) 

in (0) .
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II. Examples to Illustrate Several Possible Areas Where Relief May Be 

Granted and the Extent and Content of .Information Necessary to Make 

An Evaluation 

A. Accessibility: The regulation specifically grants relief 

from the code requirement because of insufficient access pro

visions. However, a detailed discussion of actual physical 

arrangement of the component in question to illustrate the 

insufficiency of space for conducting the required test is 

necessary.  

Discuss in detail the physical arrangement of the component 

in question to demonstrate that there is not sufficient space 

extant for performing the code required inservice testing.  

What alternative surveillance means which will provide an 

acceptable level of safety have you considered and why are 

these means not feasible? 

B. Environmental Conditions (e.g., High radiation level, High 

temperature, High humidity, etc.) 

Although it is prudent to maintain.occupation radiation exposure 

for inspection personnel as low as practicable, the request for 

relief from the code requirements cannot be granted solely on the 

basis of high radiation levels alone. A bilanced.judgment 

between the hardships and compensating increase in the level 

of safety should be carefully established. If the health and 

safety of the public dictates the necessity of inservice 

testing,alternative means or e.en decontamination of the plant 

if necessary should be provided ordeveloped.  

Provide additional information regarding the radiation levels 

at the required test location. What alternative testing techniques 

which will provide an acceptable level of assurance of the 

integrity of the component in question have you considered and 

why are these techniques determined to be impractical?
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C Instrumentation is not originally provided 

Provide information to justify that compliance with the code 

requirements would result in undue burden or hardships without 

a compensating increase in the level of plant safety. What 

alternative testing methods which will provide an acceptable 

level of safety have you considered and why are these methods 

determined to be impractical? 

D. Valve Cycling During Plant Operation Could Put the Plant in 

an Unsafe Condition 

The licensee should explain in detail why exercising tests 

during plant operation could jeopardize the plant safety.  

E. Valve Testing at Cold Shutdown or Refueling Intervals in Lieu 

of the 3 Month Required Interval 

The licensee should explain in detail why each valve cannot be 

exercised during normal operation. Also, for the valves w.here 

a refueling interval is indicated explain in detail why each 

valve cannot be exercised during cold shutdown intervals.  

III. Acceptance Criteria for Relief Request 

The'Licensee must successfully demonstrate that: 

1. Compliance with the code requirements would result in 

hardships or unusual difficultieswithout a compensating 

increase in the level of safety and noncompliance will 

provide an acceptable level of quality and safety, or 

2. Proposed.alternatives to the code requirements or portions 

thereof will provide an acceptable level of quality and 

safety.  

Standard Format 

A standard format, for the valve portion of the pump and valve testing 

program and relief requests., is included as an attachment to this Guidance.  

The NRC staff believes that this standard format will reduce the time spent 

by both the staff in our review and by the licensee in their preparation 

of the.pump and valve testing program and submittals. The.standard format 

includes examples of relief requests which are intended to illustrate 

the application of the standard format and not necessarily a specific plant 

relief request.
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C U1 a REMARKS 
c .. : 

SS. (Not to be used for relief basis) 

4- D.0. 0 

*r- S-. O 0 
. Valve -- - = 

Valve Category w > 4-1 

- J L /IA - IA 

Number 0C0E r 1 1 

710 3 D-14 X 4. GA M LO LT 

700 3 D-15 X 6 DE NA C DT 

717 3 C-15 X 1.6. CK SA - CV X CS 

702C 3 C-15 X 16 CK SA - CV 

707 3 E-14 X 3. REL SA - CV 

834 3 D-11 X X4 GL M C Q X ET 
MT 60 sec.  

722B 3 B-11 X 3/4 REL SA - SRV 

722C 3 B-11 X 3/4 REL SA - SRV 

715 2 A-10 X 3 REL SA - SRV 

729 2 B-10 X 3 REL SA SRV 

744B 2 D-14 X 10 GA MO C Q @1 
LT X 

MT 30 sec.
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Legend for Valve Testing Example Format 

Q - Exercise valve (full stroke) for operability'every (3) months 

LT - Valves are leak tested per Section XI ArticleIWV-3420 

MT - Stroke time measurements are taken and compared to the stroke time 
limiting value per Section XI Article IWV 3410 

CV - Exercise check valves to the position required to fulfill their 
function every (3) months 

SRV- Safety and relief valves are tested per Section XI Article IWV-3510 

DT.- Test category D valves per Section XI Article IWV-3600 

ET - Verify and record Valve position before operations are performed and 

after operations are completed, and verify that valve is locked or 

sealed.  

CS - Exercise valve for operability every cold shutdown 

RR - Exercise valve for operability every reactor refueling
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Relief Request Basis 

System: Auxiliary Coolant System, Component Cooling 

1.. Valve: 717 

Category: C 
Class: 3 

Function: Prevent backflow from the reactor coolant pump 

cooling coils 

Impractical .  

test requirement: Exercise valve for operability every three months 

Basis for relief: To test this valve would require interruption of 

cooling water to the reactor coolant pumps motor 

cooling coils. ;This action could result in damage 

to the reactor coolant pumps and thus place the.  

plant in an unsafe mode of operation., 

Alternative This valve will be exercised for operability 

Testing: during cold shutdowns.  

2. Valve: 834 

Category: B-E 

Class: 3 

Function: Isolate the primary water from the component 

cooling surge tank during plant operation. It is 

normally in the closed position, but routine 

operation of this valve will occur during refueling 

and cold shutdowns.  

Impractical Test Exercise valve (full stroke) for operability 

Requirement: every three (3) months.  

Basis for Relief: This valve is not required to change position 

during plant operation to accomplish its safety 

function. Exercising' this valve will increase the 

possibility of surge tank link contamination.  

Alternate Verify and record valve position before and 

Testing.: and after each valve operation.
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3. Valve: 744B 

Category: A 

Class: 2 

Function: Isolate the.residual heat exchangers from the cold 

leg R.C.S. backflow and accumulattor backflow.  

Impractical 

Test Requirements:Seat leakage test 

Basis for This Valve is located in a high radiation field 

Relief: (2000 mW/ha) which would make the required seat 

leakage test hazardous to test personnel. We 

intend to seat leak test two other valves (875B 

and 876B) which are in series with this valve 

and will also prevent backflow. We feel that * 

by complying with the seat leakage requirements 

we will not achieve a compensatory increase in 

the level of safety.  

Alternative No alternative seat leak testing is proposed..  

Testing:
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121.8 Your response to Question 121.3 to submit the inservice inspection 
(5.2.4) program together with any exceptions to preservice examination 
(16.3.4) requirements six months prior to commercial operation is not 
(6.6) acceptable. We can not complete the evaluation of your inservice 

inspection program in the Safety Evaluation Report (SER) .without 
a comparison of your inservice inspection plan with requirements 
currently referenced in 10 CFR Part 50,.Section 50.55a(b). An 
inservice inspection program submitted six months from the com
mercial operation does not provide sufficient time for the 
technical evaluation and resolution of potential exceptions to 
the code requirements as implied in your response.  

(a) Preservice Inspection Plan - Considering your CP issue 
date of October 18, 1973, a preservice inspection plan is 
acceptable based on all requirements of Section XI, 1971 
Edition including all Addenda through Summer 1972. For 
ASME Code Class 1 components, Section XI paragraph IS-232 
requires a preoperational examination essentially 100%/ of 
the pressure-containing welds. Consequently in accordance 
with 10 CFR 50.55a(a)(2), we will require a complete .  
technical justification for all relief requests from pre
service examination requirements for ASME Code Class .1 
components to demonstrate either (.1) the "hardships or 
unusual difficulties without a compensating increase in the 
level of quality and safety" or (2) "proposed alternatives 
to the described requirements or portions thereof will 
provide an acceptable level of quality and safety."..- 

You state in Section 5.2.4.1 that the preservice examination 
for ASME Code Class 1 components will be conducted. in accord
ance with Section XI, 1974 Edition, including all Addenda 
through Summer 1975. You state in Section 6.6 that the: 
preservice examination for ASME Code Class 2 and 3 components 
will be conducted, to the extent practical, in accordance 
with Section XI, 1974 Edition, including all Addenda through.  
Summer 1975. This is acceptable, providing that in instances 
where upgrading to the 1974 Edition is not practical, the 
examinations which are conducted meet at least the preservice 
requirements contained in the 1971 Edition with Addenda 
through Summer 1972.  

(.b) Inservice Inspection Plan - Unless you anticipate no 
requests for relief from initial inservice inspection 
program requirements, your proposal to submit the inservice 
inspection program six months pri.or to commercial operation 

.s not acceptable. We will require a comparison of your 
inservice inspection plan with the latest Edition of
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Section XI referenced in the FEDERAL REGISTER, i.e., 
Summer 1975 Addenda, to complete SER review on ISI.  
Identify the time schedule when your design, ,cmponent 
procurement. and/or construction will have progressed to 
submit the specific degreeof compliance with the 
Edition of Section XI in effect as stated in 
Question 121.3.  

(c) Updated Inservice Inspection Plan - We will require that 
an updated inservice inspection plan be submitted.for 
review within six months of anticipated commercial 
operation to demonstrate compliance with 10 CFR Part 50, 
Section 50.55a, paragraph (g). The objective is to sup
plement the previously submitted inservice inspection
plan to incorporate (1) Section XI requirements in effect 
six months prior to commercial operation and (2) any 
augmented' examination established by the Commission.  
Your response should define all examination requirements 
that you determine are not practical within the limitations 
of design, geometry, and materials of construction of the 
components.  

121.9 I.n FSAR Section. 5.2.4.2 you describe an inspection program 
based on examination categories corresponding to Section XI, 
1974 Edition, Summer 1976 Addenda. This Addenda has not been 
referenced in 10 CFR Part 50, Section 50.55a(b) and is not 
acceptable for use without a complete technical justification 
from the applicant. We will require that the FSAR be revised 
to reflect the requirements of the Edition of Section XI 
referenced in 10 CFR Part 50.  

FSAR Section 5.2.4.2.4.C requires particular clarification to 
define the Examination Method that you propose for Category B-J, 
Pressure-Retaining Welds in Piping.
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121.10 Provide the purchase order date for your reactor vessel, 
identify.the firm or firms with whom the purchase order was 
placed, the vessel fabricator, and applicable edition of the 
ASME Code requirement pursuant to 10 CFR Part 50.55a(c).  

121.11 Identify each material (plate, and/or forging and weld metal) 
in the beltline region (as defined by paragraph II.H, 
Appendix G, 10 CFR Part 50) and provide a sketch showing the 
location of these materials in the reactor vessel. Provide the 
following information for each material: 

(a) Chemical analyses;.particularly those elements known to 
affect irradiation sensitivity and degrade the upper 
shelf fracture energy (Cu, P, and S).  

(b) Unirradiated fracture toughness properties (TDT, RTNDT 
and upper shelf fracture energy) as required by 
Appendix G, 10 CFR Part 50, identifying the limiting 
material in the reactor vessel beltline region.  

(c) Estimate the maximum anticipated change in PT and 
upper shelf fracture energy as a function of the EOL 
fluence at the inner wall for the materials in the belt
line region of the.reactor vessel.  

121.12 Describe thl'surveillance program for the reactor vessel(s), 
list the materials (plate, and/or forging and weld metal) and .  

justify their selection. State any deviation from 
Appendices G and H, 10 CFR Part 50.
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122.0 MATERIALS ENGINEERING BRANCH - METALLURGY SECTION 

122.2 .Recent operating experience with some operating PWR plants has 
revealed areas of s.team generator tube deformation in the form 
of a reduction in tube diameter (tube denting). Expand your 
discussion in Section .5.4.2 of the FSAR to address the problem 
of tube denting. Identify the probable causes of the problem 
and provide information regarding your plans, programs and/or 
actions undertaken to date to preclude the occurrence of tube 
denting in San Onofre Nuclear Generating Station steam 
generators.
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221.0 REACTOR ANALYSIS SECTION, ANALYSIS BRANCH 

221.7 (RSP) The applicant has committed to the installation of an adequate 
loose parts monitoring system (LPMS). Recently, prototype 
loose parts monitoring systems have been developed and are 

presently in operation or being installed at a number of plants.  
As a result of study conducted on the installation of, .  
and experience with, loose parts monitoring systems in operating 

plants, we have identified the following aspects for a LPMS 

which we will use to assess the acceptability of the specific 

system to be provided for San Onofre, Units 2 and 3 
when we review-the detailed information submitted in the 
amendment to.the FSAR: 

(a) The description of the loose parts monitoring system shall 
include the location of all sensors and the method for 

monitoring them. A minimum of two sensors will be required 
at each natural collection region. For example, in a 
pressurized water reactor, two sensors should be included 
at the top and at the bottom of the reactor vessel and 
at each steam generator primary coolant inlet.  

(b) The description of the monitoring equipment shall include the 

levels and the basis for the alarm settings. In addition, 
the manufacturer's sersitivity specifications for the 

equipment shall be provided. Anticipated major sources 
of internal and external noise shall be identified along 
with the plans for minimizing the effects of these sources 
on the ability of the monitoring equipment to perform 
its intended function.  

(c) The loose parts monitoring system will be required.to 
function after any seismic event for which plant shutdown 
is not required. The procedures of Regulatory Guide 1.100, 
"Seismic Qualification of Electric Equipment for Nuclear 
Power Plants",'.are acceptable for demonstrating the seismic 

qualification of this system. An exception to this seismic 
qualification is that recorders are not required to 
function within their specified accuracy during or after 
seismic events without maintenance. However, monitoring 
(alarm and/or indication) capability must remain 
available for that channel at all times during and after 
the seismic event. A description.of the precautions to 

be taken to assure the operability of.the system after 
an operating basis earthquake shall be provided.  

(d) *The loose parts monitoring system should also be qualified 
in accordance with the recommendations of Regulatory Guide 

1.89, "Qualification of Class 1E Equipment for Nuclear 
Power Plants", but the qualificatipn program need not 

include a post-accident environment.
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221.7(RSP) (e) The loose parts monitoring system must be operational 
(4.4.6) and capable of recording vibration signals for signature 

analysis at the time of initial startup testing. A 
detailed discussion shall be provided of the operator 
training program, planned operating procedures, and record
keeping procedures for the operation of the system.  

221.8 (RSP) . With regard to rod bowing, the staff is in the process of 
developing criteria for evaluating the effect of rod bow 
on DNB for application to the Combustion Engineering 
16 x 16 fuel assemblies.. The staff will establish an.  
appropriately conservative penalty prior to startup.  
Based on our evaluation of 14.x 14 fuel assemblies, we 
anticipate no penalty for San Onofre 2 and 3 during the 
first cycle of operation.  

221.9 (RSP) The applicant has discussed the computer analyses and
relevant experimental data used in the San Onofre 2 and 3 
analysis of hydrodynamic stability. The staff is performing 
a generic study of the hydrodynamic stability characteristics 
of pressurized water .reactors, including an evaluation of 
the analytical methods used for San Onofre 2 and.3. Any 
action required as a result of the staff study will be 
applicable to San Onofre 2 and 3.  

221.10 (RSP) (a) With regard to the response to Question 221.2,. provide 
the magnitude of the increase in the core pressure drop 
due to core c.rudding used in the thermal-hydraulic design.  
Also provide the assumptions used to estimate the crud 
buildup to determine the increased core pressure drop.  

(b) (RSP) The staff is reviewing the effects of crud buildup 
in pressurized water reactors on a generic basis. The, 
staff will assure that the Technical Specifications for 
San Onofre 2 and 3 will address the application of 
available flow,[onitoring systems to assure detection and 
appropriate action in the event of significant crud 
deposition.  

221.11 (RSP) Our review of the CESEC code is awaiting responses by CE 
to outstanding questions. The available experimental data for 
verification of the above code is limited. We require.  
that some startup tests be performed for demonstration of 
the transient characteristics of the plant and for veri
fication of the analytical methods used to predict limiting 
plant transients. Accordingly, provide the .details of your 
proposed startup test program to obtain the verification 
data discussed above. This program should reflect the 
results of tests performed at similar facilities which are 
applicable for veri.fication of the San Onofre analyses.
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221.12 (RSP) With regard to the hydraulic .parameters used in the 
(4.4.4.2) San Onofre 2 and 3 design, the applicant has stated 

that the core inlet flow and exit pressure distri
butions are based on information supplied in the 
CENPD-206 ("Comparison fo TORC Code Predictions with 
Experimental Data") topical report. The subject report 
is under review by the staff and the acceptability of 
the TORC code is conditioned on the acceptability of 
the verification data. The staff will evaluate the 
effects of core exit radial pressure gradients on 
core flow distribution and thermal margin in conjunc
tion with our evaluation of CENPD-206,. The results 
of this evaluation will-be applied to San Onofre.



312-1 
312.0 SECTI B, ACCIDENT ANALYSIS BRANCH 

312'.29 It is the staff's general objective that the probability of (2.2.3), all external events (e.g., explosions, flammable vaor clouds, 
toxic chemical releases, etc.) that could cause radioactive 
releases resulting in doses which exceed the auidelines of 
10 CFR Part 100 be substantially less than 10-6 per year.  

Based upon the information submitted in the FSAR regarding 
the activities associated with Interstate Highway 1-5 and 
the Atchison, Topeka and Santa Fe Railroad near the site, 
it appears that the aggregate probability from all ekternal 
events is in excess of the values given in Standard Review Han Section 2.2.3. We believe that a more intensive analysis 
regarding damage consequences and plant safety structures 
performance resulting from a postulated .overpressure or fire, either from munitions, flammable liquids or cases, 
is appropriate.  

Accordingly, we request that you provide an in-depth analysis 
which assesses the performance and response of each safety 
class structure resulting from overpressure or fire and 
determines the overall plant response,, including the caca
bility to carry out.a safe shutdown. This should be done for the spectrum of postulated accidental events associated 
with the transportation of hazardous materials (as described 
in Section 2.2.3 of your FSAR) in the vicinity of the site.  

in 20 Please provide the following additional inforation with 
respect to the 12-inch natural qas line: 

(a) In reference to item F on page 2.2-38 of your FSAR, indi 
cate specifically which equations in Brinos' Plume Rise 
were used in estimating the plume rise.  

(b) Describe the analysis (equations, assumptions, oaras:etrs 
whrich was used in estimating the methane concentration at 
the highest elevation air intake as being less than 10 10 
vol. (page 2.2-38B of your FSAR) since this i.s many 
orders of magnitude. below the natural content of methane 
in the atmosphere at seb level 

(c) Explain how thez i 7 re0 a 

incorporated in the plume rise c& cul:tI 
tions for plume rise of buoyant cases __ scrih-i 1 r~r: 
Flume Rise are s1o ,'n to b DroDortiona I o the efuet 

(d) e tcs r, ant structures ae located in an are exca
vated out the coastal b1 uff, the intake structures are 
Qeneraly ata lowo.e el evation then the Diceline.  

Address t potential for meteorological coI*itions wich car I Ce SU in the pl ume bein (1) entrained ntc tne exca
vateJ cavit containinc the in take structure, r 2)remininr 
a oftt t o above. the intake structures.
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312.31 Address the potential for the formation of an explosive vatDor (2.2.3) cloud and/or fire in the vicinity of the San Onore site due 
to a rupture of the San Diego Pipeline Company reftined petrol eum 
products 10" pipeline at a point nearest to the site. Discuss 
the potential for the contents of the pipe between the two 
nearest valve stations to be released and the notential for 
the liquid/gaseous effluent to be transported in-the general 
direction of the plant.  

312.32 We believe that leakage from ESF equipment, post-LOCA, and (15.6.5) any resulting radioactive release to the environment should be effectively mitigated. Although Appendix B to Standard 
Review Plan 15.6.5 indicates that this can. be accomplished 
by providing an ESF filtration system, we recoOnize that a 
concept which assures effective confinement is acceptable.  
Your proposal to provide a group of low 1leakao'e ESF ump 'rooms 
appears conceptually capable of meeting our criteria.' Ho.-!ever, 
we request that you specifically address how yo )ill provide assurance via either pre-operational tests, inservice inspections 
and/or technical specification requirements that the pume rooms 
will be lo, leakage compartments initially and will remain so 
throughout the plant life. Also, please-provide the followina 
additional information: 

(a) A temperature curve of the water being circulated throuah 
the ESF systems for 30 days following a LOCA.  

(b) A temperature curve of the water collected in bh sump 
of the ESF area cells for 30 days followkin a LOCA.  

(c) A curve showing the pH of the water in the cell sumps 
if the water containing sodium hydroxide is in c reCt 
contact with concrete.  

(d) The partition factor assumed in your ESF leakne 
be indicated. Provide the technical basis For thiS 
value based both on the pH of the primary co i water 
as well as the temperature of the water at toe Point of 
release' to the ESF area cells.  

(e) Indicate the maximuml expected leak rate Of the Eh ares 
cells as constructed.  

f Indicate. the effect of te cell sir c ondiIonLrs rn to cell air temnerature for 30 days assuinr t a 30 npm 
leak has occurred for 30 minutes b efor e p umP iC atin C.  

(g Provide a curve of cell air pressure vs. time cilon' 
a 30 gpm leak for 30) minutes.  

h Provide a curve of lak rate vs Press ure in the cell.
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312.32 (i) Provide detailed drawings of all penetrations, hatches.  (15.6.5) and doors used on the ESF cells to maintain a low NeaL Cont'd. rate.  

(j) Provide a drawing.of a typical ESF pump room showing 
location of pumps, drains and cell sump.  

312.33 It is noted that there are no liners indicated in the ESF (15.6.5) cell sumps. We believe that liners should be included to 
prevent the high specific activity sodium hydroxide solution 
from coming.in direct contact with the concrete cell floor 
and walls and also to prevent any loss of activity through, 
the base-mat to the ground water.  

312.34 The response to Question 312.38d. in Amendment No. 3 regarding 
10.7.4 a fuel handling accident in the spent fuel storage pool is not 

complete. Provide the followino information.  

(a) A drawing showing the location of the radiation detectors 
in relation to the exhaust vents for the spent fuel pool.  

(b) The length and diameter of the duct between the exhaust 
vent and the valve used to route the effluent to the 
filter train.  

312.35 Your stated primary coolant activity limit of 6. uCi/gm dose (16.3/ equivalent 1-131 is not consistent with the value given in 4.4.8) our Standard Technical Specifications for a CE plant. Provide 
a justification for this variation or revise accordingly.
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331.0 RADIOLOGICAL ASSESSMENT BRANCH 

331.16 Describe any actions taken to ensure that occuoational 
(12.1) radiation exposures will be maintained as low as is 

reasonably achievable during the eventual decommissioning 
of the San Onofre 2 and 3 nuclear plants.  

331.17 One of the concerns of. the Advisory .Committee on Reactor 
(12.3) Safeguards (ACRS) during their reviews of reactor appli

cations involves controlling the buildup, transport, and deposition of activated corrosion products in the reactor 
coolant and auxiliary systenis at nuclear power plants.  
In sections 12.1 and 12.3 you have listed several design 
features intended to.minimize the'problem of crud deposi
tion at San Onofre 2 and 3. Describe any steps you may 
have taken to minimize the formation and transport of 
Co-58 and Co-60 ih the reactor coolant and auxiliary 
systems. Examples of some methods used to reduce the 
formation and transport of crud products would include: 

(a) The use of reduced nickel in primary coolant 
system alloys.  

(b) Low cobalt impurity specifications in primary 
coolant system alloys.  

(c) The minimization of high cobalt, hard facing wear 
materials in the primary coolant system.  

(d) The use of high flow rate/high temperature 
filtration.  

331.18 Figure 12.3-3 classifies the fil.1 and cap area as a 
(Fig. 12.3-3) zone I region. Justify your use of this zoning 

classification when the radwaste liners are filled 
and capped in this area.
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372.0 Meteorology Section,. Hydrometeorology Branch 

372.4 You state that "the old delta temperature system at 6.1-36.5 meters 
(2.3.3.1) 

remains to serve as a comparison.for a planned 6-month period" with 

the new delta temperature system at 10-40 meters. Provide the 

results of this comparison. Include a contingency table of 

Regulatory Guide 1.23 classification of atmospheric stability by 

the old system versus the new system.
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422.0 CONDUCT OF OPERATIONS (QUALITY ASSURANCE BRANCH) 

422.9 (RSP) You state in Section 13.4.2 and 16.6.5.2.5 that "The NARC 

(13.4.2) shall meet at least once each 6 months." It is our position 

that you modify the meeting frequency of the NARC to no less 

frequently than once per calendar quarter during the period of 

initial operation, as described in Section 4.2.3 of ANSI N 18.7

1972, "Administrative Controls for Nuclear Power Plants." 

422.10 (RSP) The responsibilities of the NARC, as described in Section 

(13.4.2) 16.6.5.2.7, do not provide for the review of safety evaluations 

for changes to procedures, or proposed changes to certain pro

cedures as defined in 10 CFR 50.59; and as described in Sections 

4.3.1 and 4.3.3 of ANSI N 18.7-1972, "Administrative Controls 

for Nuclear Power' Plants." It is our position that you modify 

the responsibilities of the NARC to include these items.
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423.0 INITIAL TEST PROGRAM (QUALITY ASSURANCE BRANCH) 

423.20 (RSP) Your response to item 423.10 is not sufficient for the staff to 
complete its review.  

(14.2.12) 

(a) It is the staff's position that the 125 V-dc test demonstrate 
that the system loads will operate in accordance with design 
requirements at the minimum design voltage level for the 
system and that the power consumption of the emergency loads 
will not exceed battery sizing assumptions. Modify test 
abstract 14.2.12.1 to clearly state that these demonstrations 
will be performed.  

(b) It is the staff's position that the compressed air system 
test verify the ability of the nitrogen supply to support 
the instrument air system by demonstrating proper 
operation of system air-operated components while the air 
compressors are secured. Expand test abstract 14.2..12.8 to 
include this verification.  

(c) It is the staff's position that you modify the test abstracts 
for low power physics tests (sections 14.2.12.82 thrbugh 
14.2.12.87) to include quantitative acceptance criteria and 
that you provide the bases for the criteria. The abstracts 
should also quantitatively define "satisfactory agreement 
with predictions." The.bases for the criteria should explain 
how safe operation i.s assured throughout core life i.f the 
acceptance criteria at the beginning-of-life are just satisfied.  
Provide the necessary information.  

(d) It is the staff's position that the power ascension test 
abstracts provide an adequate description of the test methods 
andacceptance criteria to provide assurance that meaningful 
tests will be performed. Thefollowing abstracts should be 
modified as described: 

(1) Unit Load Transient Test (14.1.12.90) 

.State what transients will be performed and analyzed as.  
-a part of this test, state the power level at which each 
of the transients will be conducted, and provide acceptance 
criteria based on the predicted results of each transient.  

(2) Control Systems Checkout Test (14.1.12.91) 

State what transients and trips will .be performed and 
analyzed to determine proper operation of control systems; 
state which of the parameters monitored during normal.  
operation, transients and trips are used to make this 
determination; and clarify "acceptable range" of monitored 
parameters in the acceptance criteria.
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(3) Turbine Trip Test (14.1.12.93) and Unit Load Rejection 
Test (14.1.12.94) 

Identify the parameters to be monitored for each test; 
provide quantitative acceptance criteria for each test 
based on realistic beginning-of-life predictions; provide 
the basis for and state the required degree of convergence 
of actual test results with predicted results for the 
monitored parameters for each trip; and establish acceptance 
criteria for grid stability (voltage and frequency) 
following the load rejection trip.  

(4) Pseudo Rod Ejection Test (14.1.12.99) and Dropped CEA 
Test (14.1.12.100) 

For each test, provide a summary description of the 
analysis of the incore map. State which values are 
analyzed and describe any.calculations that are performed 
to verify that core limits will not be exceeded. Provide..  
quantitative acceptance criteria and the bases for the 
criteria.  

423.21 (RSP) Your response to item 423.15 does not provide acceptable justification.  
(14.2) for .performing the Turbine Trip Test (14.1.12.93) at 'a test condition 

other than that specified by Regulatory Guide 1.68. It is the 
staff's position that you initiate the trip from approximately 100% 
power or prov-ide detailed technical justification for performing the 
test at a lower power level.  

423.22 (RSP) 
(14.2.12) The response to item 423.16 is not sufficient for the staff to 

complete its.review. It is the staff's position that you provide 
for the regulatory staff's review more detailid descriptions of the 
Core Protection Calculator/CEA Calculator System test (14.2.12.49) 
and the Verification of CPC Power Distribution-Related Constants 
Test (14.2.12.103).  

Note that this information may be submitted by letter if you feel 
that it is too detailed to be provided in the FSAR.  

423.23 (RSP) Your response to item 423.18 is not acceptable. For each of the 
(14.2.7) * physics tests and power ascension tests that you propose to omit 

or reduce .in scope for Unit 3, provide the following:.  

(a) What information is normally obtained by performing the test; 

(b) *A description of how any of this information can be obtained 
through other tests that will be performed on Unit 3; 

(c) The basis for confidence that Unit 3 data would not differ 
.from Unit 2 data;-
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(d) A description of any planned changes in remaining tests 
planned for Unit 3 that will provide increased assurance 
that the units are identical (e.g., more stringent acceptance 
criteria); and 

(e) A description of actions that will be taken if acceptance 
criteria are not satisfied.  

423.24 Your response to item 423.19 is not sufficient for the staff to 
(14.2.12) conclude that adequate leaktightness tests will be performed on.  

compartments that house equipment or components important to 
safety, and are located below the PMF elevation. Modify section 
14.2 to include descriptions of low pressure pneumatic or vacuum 
tests that will demonstrate the leaktightness of these compartments 
or provide justification for not performing the tests. Any such 
justification should include assurance that leakage will not occur 
or that any leakage will not have adverse effects.on components 
important to safety.
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432.0 EMERGENCY PLANNING BRANCH 

432.13 The emergency response plan for the Camp Pendleton Marine Corps 

Base identifies two types of emergencies, namely "plant emergency" 

and "general emergency," which are indicated to be the same as 

contained in the SONGS emergency plan (Station Order S-A-104).  

However, the current version of your plan indicates emergency.  

classifications differently. We request that the appropriate 

Marine base personnel be contacted for the necessary revisions and 

the page changes be submitted in a future amendment to Appendix F 

of the emergency plan.  

432.14 Table 5.3 of the emergency plan indicates that Appendix F contains 

letters of transmittal for each of five listed plans. Since you 

have indicated that these letters, together with the specific plans, 

represent the agreement of emergency cooperation and assistance with 

each of the agencies so identified, we request that these letters 

be furnished as part of Appendix F to your plan.  

432.15 Table 5.3 of the emergencyplan indicates that a copy of the 

California State Department of Parks and Recreation Nuclear 

Accident Emergency Evacuation Plan for San Onofre State Beach 

(Pendleton Coast Area) dated June 1975, together with its letter 

of transmittal, is provided in Appendix F. Although the 

aforemeintioned plan is.not included in Appendix F. we consider 

that -the Joint Agency Evacuation Plan which is.contained in 

Appendix F.provides the necessary and sufficient information with 

respect to the response role of the State Department of Parks and
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Recreation. Please revise Table 5.3 accordingly.  

432.16 Table 5.3 of the emergency plan indicates that the San Diego 

County OES plan is a final draft dated May 1975. However, the 

plan submitted in Appendix F appears to be a later version 

approved by'the Unified San Diego.County Disaster Council on 

April 8, 1976. Please update Table 5.3 accordingly.  

432.17 Table 5.3 of the emergency plan indicates that the City of San 

Clemente Emergency Response Plan is in preparation. The Staff 

does not consider it necessary that the aforementioned plan be 

included in Appendix F since the general response effort to protect 

the public health and safety in that area is already contained 

within the framework of the Orange County Plan and the Joint Agency 

Evacuation Plan. Please revise Table 5.3 accordingly.
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440.0 OPERATOR LICENSING BRANCH 

441.2 Include in Section 13.2.2.1.4 the commitment that: 
(13.2.2) 

"Only two.licensed individuals will be exempt from 

taking the annual examination, provided these 

individuals are directly involved in the preparation 

and grading of the exam. A third licensed individual 

may be exempt if he is primarily responsible for 

review and approval of the exam."
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Docket Nos. 50-361 

Southern California Edison Company San Diego Gas and Electric Company 
ATTN: Mr. James H. Drake ATTN. Mr. Bill W. Colston 

Vice President Vice President 
2244 'dalnut Grove Avenue Project Management Division 
P. 0. Box 800 101 Ash Street 
Rosemead, California 91770 P. 0. Box 1331 

San Diego, California 92112 

Gentlemen: 

SUBJECT: COMPLETION OF FIRST ROUND QUESTIONS ON THE FSAR FOR THE SAN 
ONOFRE NUCLEAR GENERATING STATION, UNITS 2 AND 3 

As a result of our review of the Final Safety Analysis Report (FSAR) 
for the San Onofre Nuclear Generating Station, Units 2 and 3 (SONGS 
2 & 3), we find that we need additional information to complete our 
evaluation. The specific information required is listed in the Enclosure.  
The numbering system in the Enclosure is a continuation of the system 
used in the acceptance review questions. This completes our first round 
review of your FSAR.  

To maintain our licensing schedule for the SONGS 2 & 3 FSAR, we need 
your responses to the items in the Enclosure by November 18, 1977, If 
you cannot meet this requirement, please inform us of the date you plan 
to meet so that we may revise our schedule accordingly.  

Please contact us if you have any questions about the information requested.  

Sincerely, 

Original Signed by 

Karl Kniel, Chief 
Light Water Reactors 

Branch No. 2 
Division of Project Management 

Enclosure: 
Request for Additional Information 

ccs w/encl: 
See page 2 

o ...E. PM:LWR #2 DPM LWR.#2 

SURNAME HROOd:mt KKniel 
D 9/ /77 9/ /77 
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Mr. David Sakai Southern California Edison Company 
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Brent t. Rushforth, Esq.  
Center for Law in the Public Interest 
10203 Santa Monica Boulevard 
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San Diego Gas and Electric Company P..o. Box 1831 
San Dieg6, California 9211? 

Mr. Kenneth E. Carr 
City Manager 
City of San Clemente 
100 Avenido Presidio 
San Clemente, California 92672 

Alan R, Watts, Esq.  
Assistant City Attorney 
City Hall 
Anaheim, California 92805 

Lawrence Q..Garcia, Esq, 
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San Francisco, California 94102 

George Spiegel, Esq.  
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040.00 POWER SYSTEMS BRANCH 

040.1 You state in sections 8.3.1.1.4 and 9.5.5.2 the stand-by AC power 
(8.3) 

supply for each safety-related load group consists of one diesel 

generator (rated 4700 Kw, 0.8 pf) complete with accessories and fuel 

storage and transfer system. Each diesel generator unit consists of 

two diesel engines driving one generator (as shown on Figure 9.5-13 

sheet 2). Expand section 8.3.1.1.4 of the FSAR to include a detail 

description of the dual diesel .drive for each generator. Also pro

vide justification for the selection of dual diesel drives per 

generator as compared.to the more conventional single diesel engine 

driven generator.  

040.2 Provide plan and elevation drawings of the diesel generator rooms 
(8.3) 

showing the arrangement of the major components, e.g. diesel generator, 

water-to-air heat exchangers and associated air handling ductwork, 

fuel oil subsystem, and other major components and subsystems.
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040.3 Diesel generator alarms in the control room: A review of malfunction 
(8.3) 

reports of diesel generators at operating nuclear plants has uncovered 

that in some cases the information available to the control room 

operator to indicate the operational 'status of the diesel generator 

may be imprecise and could lead to misinterpretation. This can be 

caused by the sharing of a single annunciator station to alarm con

ditions that render a diesel generator unable to respond to an 

automatic emergency start signal and to also alarm abnormal, but 

not disabling, conditions. Another cause can be the use of wording 

of an annunciator window that does not specifically say that a diesel 

generator is inoperable (i.e., unable at the time to respond to an 

automatic emergency start signal) when in fact it is inoperable for 

that purpose.  

Review and evaluate the alarm and control circuitry for the diesel 

generators at your facility to determine how each condition that 

renders a diesel generator unable to respond to an automatic 

emergency start signal is alarmed in the control room. These con

ditions include not only the trips that lock out the diesel gen

erator start and require manual reset, but also control switch or 

mode switch positions that block automatic start, loss of control
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voltage, insufficient starting air pressure or battery voltage, 

etc. This review should consider all aspects of possible diesel 

generator operational conditions, for example test conditions and 

operation from local control stations. One area of particular 

concern is the unreset condition following a manual stop at the 

local station which terminates a diesel generator test and prior 

to reseting the diesel generator controls for enabling subsequent 

automatic operation.  

Provide the details of your evaluation, the results and conclusions, 

and a tabulation of the following information: 

(a) all conditions that render the diesel generator incapable of 

responding to an automatic emergency start signal for each 

operating mode as discussed above; 

(b) the wording on the annunciator window in the control room 

that is alarmed for each of the conditions identified in (a); 

(c) any other alarm signals not included in (a) above that also 

cause the same annunciator to alarm; 

(d) any condition that renders the diesel generator incapable of 

responding to an automatic emergency start signal which is 

not alarmed in the control room; and 

(e) any proposed modifications resulting from this evaluation.
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040.4 The information regarding the onsite communications system (Section 
(9.5.2) 

9.5.2) does not adequately cover the system capabilities during 

transients and accidents. Provide the following information: 

(a) Identify all working stations on the plant site where it may 

be necessary for plant personnel to communicate with the 

control room or the emergency shutdown panel during and/or 

following transients and/or accidents (including fires) in order 

to mitigate the consequences of the event and to attain a safe 

cold plant shutdown.  

(b) Indicate the maximum sound levels that could exist at each 

of the above identified working-stations for all transients 

and accident conditions.  

(c) Indicate the types of communication systems available at each 

of the above identified working stations.  

(d) Indicate the maximum background noise level that could exist 

at each working station and yet reliably expect effective com

munication with the control room using: 

1. the page party communications systems, and 

2. any other additional communication system provided that 

working station.  

(e) Describe the performance requirements and tests that the above 

onsite working stations communication systems will be required 

to pass in order to be assured that effective communication
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with the control room or energency shutdown panel is possible 
under all conditions.  

(f) Discuss the protective measures taken to assure a functionally 
operable onsite communication system. The discussion should 
include the considerations given to component failures, loss 
of power, and the severing of a communication line or trunk 
as a result of the accident.  

040.5 Identify the vital areas and-hazardous areas where emergency 
(9.5.3) 

lighting is needed for safe shutdown of the reactor and the 

evacuation of personnel. Tabulate the lighting systems provided 

in your design to accommodate those areas so identified. In the 

event of AC power failure, discuss the time interval required 

to resupply lighting power to the critical areas of the facility.  

Provide the design bases and criteria for the diesel generator 

building emergency lighting system to support the adequacy of 

system functional requirements.  

040.6 Discuss the means for detecting or preventing growth of algae in 
(9.5.4) 

the diesel fuel storage tank. If it were detected, describe the 

methods to be provided for cleaning the affected storage tank.  

(SRP 9.5.4, Part III, Item 4).
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040.7 Discuss the precautionary measures that will be taken to assure 
(9.5.4) 

the quality ofand reliability of the fuel oil supply for emergency 

diesel generator operation. Include the fuel oil impurity and 

quality limitations as well as diesel index number or its equivalent, 

entrained moisture, sulfur, particulates and other deliterious 

substances, periodic inspection, and periodic testing (including 

interval between tests) of fuel oil. In your discussion include 

reference to industry (or other) standards which will be followed 

to assure a reliable fuel oil supply to the emergency generators.  

(SRP 9.5.4, Part III, Items 3 and 4).  

040. 8 Discuss what precautions have been taken in locating the fuel 
(9.5.4) 

oil day tank and connecting fuel oil piping with regard to possible 

exposure to ignition sources such as open flames and hot surfaces.  

(SRP 9.5.4, Part III, Item 6).  

040.9 The diesel generator structures are designed to seismic and 
(9.5.4) 

tornado criteria and are isolated from one another by a reinforced 

concrete wall barrier. Describe the barrier (including openings) 

in more detail and its capability to withstand the effects of 

internally generated missiles resulting from a crankcase explosion, 

failure of one or all of the starting air receivers, or failure of 

any high or moderate energy line and initial flooding from the 

cooling system so that the assumed effects will not result in loss 

of an additional generator. (SRP 9.5.4, Part III, Item 2).



040-7 

040.10 Identify all high and moderate energy lines and systems installed 
(9.5.4) 

in the diesel generator room. Discuss the measures taken in the 

design of the diesel generator facility to protect the safety 

related systems, piping and components from the effects of the 

high and moderate energy line failure to assure availability of the 

diesel generators when needed. (SRP 9.5.4, Part III, Item 8).  

040.11 Assume an unlikely event has occurred requiring operation of a 
(9.5.4) 

diesel generator for a prolonged period that would require replenish

ment of fuel oil without interrupting operation of the diesel gen

erator. What provision has been made in the design of the fuel 

oil storage fill system to minimize the creation of turbulence of 

the sediment in the bottom of the storage tank. Stirring of this 

sediment during addition of new fuel has the potential of causing 

the overall quality of the fuel to become unacceptable and could 

potentially lead to the degradation or failure of the diesel genera

tor.  

040.12 Provide additional justification to support your statement in 
(9.5.4) 

section 9.5.4.3 that sufficient additional fuel can be delivered to 

the plant site by truck, rail or helicopter. In your discussion 

include sources where diesel quality fuel oil is available and 

distances travelled from the source to the plant. Also discuss 

how fuel oil will be delivered onsite under extremely unfavorable 

environmental conditions.



040-8 

040.13 You state in section 9.5.4.2.2 that the diesel generator fuel oil 
(9.5.4) 

storage tank is provided with an outside fill and vent line. Dis

cusss how these lines are protected from tornado missiles, and 

also from entrance of water into the storage tank during adverse 

environmental conditions. Indicate the height these lines are 

terminated above finished ground grade.  

040. 14 Provide a tabulation showing the individual and total heat removal 
(9.5.5) 

rates for each major component and subsystem of the diesel generator 

cooling water system. Discuss the design margin (excess heat 

removal capability) included in the design of major components and 

subsystems. (SRP 9.5.5, Part III, Item 1).  

040.15 You state in section 9.5.5.1 the diesel engine cooling water is 
(9.5.5) 

treated as appropriate to mintmize corrosion. Provide additional 

details of your proposed diesel engine cooling water system chemical 

treatment, and discuss how your proposed treatment complies with 

the engine manufacturers recommendations. (SRP 9.5.5, Part III, 

Item 1c).  

040. 16 You state in section 9.5.5.2.1.5 that the diesel generator cooling 
(9.5.5) 

water system expansion tank volume provides a reserve to compen

sate for any minor leaks at pump shaft seals, valve stems and 

other components during operation. The tank will also maintain 

required NPSH on the system water pump. The expansion tank make

up water supply comes from the non-safety grade nuclear service 

water system. Demonstrate that your tank size is adequate to
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maintain required pump NPSH and make-up water for seven days con

tinuous operation of the diesel generator at maximum rated load 

or provide a seismic Category I, quality group C makeup water 

supply to the expansion tank.  

040.17 You state in section 9.5.5.3 that failure of the immersion jacket 
(9.5.5) 

cooling water heater is annunciated by a coolant low temperature 

alarm. Provide the location(s) where this alarm is annunciated 

and describe the operator action under alarm conditions. (SRP 

9.5.5, Part III, Item le).  

040. 18 Describe the provisions made in the design of the diesel engine 
(9.5.5) 

cooling water system to assure that all components and piping are 

filled with water. (SRP 9.5.5, Part III, Item 2).  

040.19 Describe the sensors and alarms provided in your design of the 
(9.5.7) 

diesel engine lubrication system to warn the operators when 

design parameters exceed the ranges recommended by the engine 

manufacturer. Discuss the operator actions during alarm conditions.  

(SRP 9.5.7, Part III, Item le).  

040.20 What measures have been taken to prevent entry of deliterious 
(9.5.7) 

materials into the engine lubrication oil system due to operator 

error during recharging of lubricating oil or normal operation.  

(SRP 9.5.7, Part III, Item 1c).
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040.21 Provide the results of an analysis .that demonstrates that the func
(9.5.8) 

tion of the diesel engine air intake and exhaust system will not 

be degraded to an extent which prevents developing full engine 

rated power or cause engine shutdown as a consequence of any 

meteorological or accident condition. Include in the discussion 

the potential and effect of fire extinguishing (gaseous) medium, 

recirculation of diesel combustion products, accidental releases 

or gases stored in the vicinity of the diesel intakes, restric

tion of inlet airflow, and airborne dust being drawn into the com

bustion air system, on the performance of the diesel generators.  

040. 22 Expand your discussion of the turbine speed control protection 
(10.2) 

system. Discuss with the aid of drawings and tabulate the 

individual speed control protection devices (e.g. normal speed

load control, emergency overspeed, and backup overspeed), the 

design speed (or range of speed) at which each device beings 

operation to perform its safeguard function ( in terms of per

cent of normal turbine operating speed), and identify the valve(s) 

and other components in the control system which are subsequently 

activated to complete the turbine trip. (SRP 10.2, Part III, 

Items 1 and 2).  

040.23 Describe with the aid of drawings, the bulk hydrogen storage 
(10.2) 

facility including its location and distribution system. Include 

the protective measures considered in the design to prevent fires 

and explosions during operations such as filling and purging the 

generator, as well as during normal operations.
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040.24 The FSAR discusses the main steam stop and control, and reheat 
(10.2) 

stop and intercept valves.. Show that a single failure of any of 

the above valves cannot disable the turbine overspeed trip func

tions. (SRP 10.2, Part III, Item 3).  

040.25 Provide the closure times for the quick acting extraction steam 
(10.2) 

and motor operated stop valves installed in the extraction 

steam lines to the first, second, third and fourth point heaters.  

The fifth and sixth point heaters steam supply lines are not 

provided with shutoff and extraction steam valves. Show that 

stable turbine operation will result after a turbine trip. (SRP 

10.2, Part III, Item 4).  

040. 26 Discuss the effects of a high and moderate energy piping failure 
(10.2) 

or failure of the connection from the low pressure turbine to con

denser on nearby safety related equipment or systems. Discuss 

what protection will be provided the turbine overspeed control 

system equipment, electrical wiring and hydraulic lines from 

the effects of a high or moderate energy pipe failure so that the 

turbine overspeed protection system will not be damaged to pre

clude its safety function. (SRP 10.2, Part III, Item 8).  

040.27 Indicate what design provisions have been made in the design of 
(10.4.1) 

the main condenser to preclude failures of condenser tubes 

or components from turbine by-pass blowdown. (SRP 10.4.1, 

Part III, Item 3).
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040.28 Discuss the effect of main condenser degradation (leakage, (10.4.1) 
vacuum, loss) on reactor operation. (SRP 10.4.1, Part III, 

Item 1).  

040.429 Provide a safety evaluation of the main condenser per regulatory (10.4.1) 
guide 1.70.  

040. 30 Section 10.4.2.2.3 describes how radioactive gaseous effluent (10.4.2) 
from the main condenser evacuation system will be processed. Des
cribe how contaminated or radioactive condensate from the steam jet 
ejector inter and after condenser will be processed. (SRP 10.4.2, 

Part III, Item 1).  

040.31 Provide a safety evaluation for the main condenser evacuation (10.4.2) 
system per regulatory guide 1.70.  

040.32 Provide a P & ID for the turbine by-pass system showing system (10.4.4) 
components and all instrumentation. (SRP 10.4.4, Part III, Item 
1).  

040.33 Provide a safety evaluation for the turbine by-pass system per (10.4.4) 
regulatory guide 1.70.  

040.34 Assure that a high energy line failure of the turbine by-pass (10.4.4) 
system (TBS) will not have an adverse effect or preclude operation 

of any safety related components or systems located close to 

the TBS. (SRP 10.4.4, Part III, Item 4).
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040.35 Provide additional description (with the aid of drawings) of (10.4.4) 
the turbine by-pass valves and associated controls. In your 

discussion include the number, size, principle of operation, 

construction, set points, and capacity of each valve and the 

malfunctions and/or modes of failure considerered in the design 

of the turbine by-pass system. (SRP 10.4.4, Part III, Item 1).  

040. 36 Discuss the effect of malfunctions of the turbine by-pass system (10.4.4) 
on the operation of the reactor and main turbine generator unit.  

040.37 Provide a description of any features you have incorporated into (8.3) 
your design to protect the onsite emergency power system from 

possible degraded conditions that may occur on the offsite power 
system.  

040. 38 Provide a description of the steps you have taken to assure that (8.3) 
the voltage profiles on the onsite busses will be within prescribed 
values from light loaded to fully loaded conditions. Your response 
should include the profiles you have selected.  

040.39 Please provide an amplified description of your protection of the (8.1) 
6.9 KV circuit containment penetrations. Your response should 

specifically address the single failure considerations of your design.
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040.40 Provide a listing of the following for the containment electrical 
(8.1) 2 

penetrations by voltage class: I t ratings, maximum predicated 

fault currents, identification of maximizing faults, protective 

equipment stepoints, and expected clearing times.  

040.41 Your separation criteria with respect to the concept of associated 
(8.1) 

circuits reflects the fact that the San Onofre Units 2 and 3 

preceeded the promulgation of current criteria. The staff also 

recognizes that criteria set minimum standards of a design which 

in most cases are exceeded by the physical installation. Please 

provide a brief description of how the circuits identified ,in 

section 8.1.4.3.14 subparts Al and A2 are routed through the plants.  

040.42 Provide a detailed description of the separation afforded the 

third-of-a-kind ESF loads. Include the power, control, and instru

mentation circuits and the mechanisms by which the transfers are 

accomplished.  

040.43 For the electrical loads shared between units, provide a description 

of the following: 

1) status information provided both unit operators, 

2) control provisions for both operators, 

3) coordination necessary between operators, and 

4) single failure aspects of the design.
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040.44 Provide further details of the automatic transfer capability 
(8.3) 

that exists between the emergency busses of each unit. Your 

response should include single failure aspects and a discussion 

of whether or not it is possible (given a single failure) to 

connect the SCE and SDG&E grids together through the emergency 

buses when a grid transient has forced the separation of the two 

switchyards.
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212.0 REACTOR SYSTEMS BRANCH 

212.1 The Standard Review Plan (SRP) requires the applicant to address 
(15.6.1) the "inadvertent opening of a pressurizer safety or relief valve." 

Provide such a discussion.  

212.2 Provide the bases for the difference in the following setpoints 
(Table between San Onofre and Pilgrim Station.  
15.0-3).  

San Onofre Pilgrim Station 

(1) Low pressurizer pressure 
I trip setpoint 1600 psia 1750 psia 

(2) Low steam generator pressure 
trip setpoint 700 psia 800 psia 

(3) Low steam generator pressure 
uncertainty +25 psid ±10 psid 

Provide the setpoints and trip delays for a high containment 
pressure trip.  

212.3 Confirm whether calculations were performed for the Decrease in 
(15.1.1) Feedwater Temperature, Increase in Feedwater Flow, and the 

Increased Main Steam Flow events as implied in Section 15.1.1.3.2.  
If they were, provide comparisons of pertinent data.  

212.4 Because of the differences between Section 15.1.1.3.3.3 and Table 
(15.1.1) 15.1-1, identify the correct source of information. For example: 

Table 15.1-1 Section 15.1.1.3.3.3 

Time to low DNBR trip 
signal in seconds 13.75 13.2 

Feedwater control valves 
fully closed (seconds) 33.7 33.2 

Minimum DNBR 1.19 @ >1.19 @ 
15.05 sec. 15.0 sec.  

212.5 Provide a reference to the ANO-1, Unit No. 2 study which concluded 
(15.1.3) that variations in decay heat had little effect on steam line 

break results.  

212.6 What single failure would result in the maximum blowdown following 
(15.1.3) a steam line break? Could more than one steam generator blow down? 

Provide a comparison of the opening of the intact steam generator 
relief valve to the loss of an HPSI pump.
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212.7 During the steam line break (SLB), after the pressurizer empties, 
(15.1.3) what prevents a steam bubble from forming in the primary system 

At the top of the steam generator? Will there be flashing in the 
upper plenum? Where do you anticipate the steam bubble formation, 
if not in the steam generator? Discuss the impact of the location 
of void formation in the primary system on core flow rates, DNB, 
and possible fuel failure.  

212.8 Describe the assumed boron mixing for the three examples of steam 

(15.1.3) line break (SLB) when the boron solution is pumped into the primary 
system. How is the boron assumed to mix in the stagnated loop? 
How much boron reaches the core as a function of time? What was 
the flow coastdown assumed in the SLB analyses and its basis? 
Are you taking credit for natural circulation in the primary loops 
prior to reactivity turnaround? 

212.9 Provide a discussion of your use of hot channel factors and 
(15.0) uncertainties in Chapter 15. Compare the values used in Chapter 15 

with those used in Section 4.4. Justify modifying or eliminating 
any of the factor~s considered in Section 4.4 and not in Chapter 15 
analyses.  

212.10 Provide figures for the three chosen cases of steam line break (SLB) 
(15.1.3) showing the primary to secondary differential pressure in the 

affected and unaffected steam generators with respect to time.  
Confirm that the steam generator tubes have been designed to with
stand the resulting loads.  

212.11 Justify using the CESEC code, if two-phase flow conditions are 

(15.1.3) obtained in the primary system following a steam line break.  

212.12 What criteria were used in specifying the time for loss of power? 
(Table 
15.1-9) 

212.13 Define the basis for the "worst" Loss of Normal Feedwater Flow.  
(15.2.2) 

212.14 Pressurizer safety relief valves areshown as opening and closing 

(Table at the same setpoint. If these are the correct setpoints, the 
15.2-1) valve may oscillate open and closed. Discuss the impact of these 

potential oscillations on the valve design.  

212.15 Discuss the bases and criteria used in the parametric study 

(15.4.1) discussed in Section 15.4.1.2.3B. Provide a list of the range of 
initial conditions and parametric increments used to determine 
the appropriate power level (76%).  

212.16 Provide a reference for the parametric study on the effect of CEA 

(15:4.1) withdrawal on axial power distribution shape as discussed in 
Section 15.4.1.2.3.
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212.17 Describe the parametric studies listed in Section 15.4.1.3.3B.  
(15.4.1) Include a discussion of the bases and criteria used in this study.  

212.18 The staff has specific time criteria for acceptable operator action 
(15.4.1) during a boron dilution event, namely: 

(1) 30 minutes during refueling, and 

(2) 15 minutes at all other times.  

The reference point for starting the clock is when there is an 
identifiable alarm in the control room alerting the operator 
to the situation.  

For aeach of the cases e baluated in the SAR, identify the alarm 
that alerts the operator, provide the time interval from this 
alarm to when the core would go critical, and identify Limiting 
Conditions of Operation for the Technical Specifications related 
to the sensors, alarms, and equipment necessary to mitigate all 
of these events.  

212.19 Confirm that you have used the maximum stored energy possible in 

(15.6.3) your LOCA calculations.  

212.20 Provide a description of the sensitivity study or studies performed 

(15.6.3) to determine the worst reactor coolant pump status and break 

location. Indicate what discharge coefficients were examined.  

212.21 Provide justification for not performing calculations of various 

(6.3.3) small breaks. If you choose to take credit for calculations made 

for other plants, provide a detailed comparison of the systems and 

justify that the calculations already performed are bounding.  

212.22 Provide more detail on the times for actuation and control of the 

(15.4.1) auxiliary feedwater system assumed for the 100% and zero power 
steam line breaks. Include opening and closing times for valves 

and pump startup times and discuss what instrumentation regarding 
the pressure and flow of auxiliary feedwater is available.  

212.23 Provide a reference for the parametric analysis which indicated 

(App.15A) the proper initial conditions for a smallest "underflow fraction." 

212.24 Parameters used in the accident analysis are based on first core 

(15.0) values. Justify the applicability of these results to (1) sub
sequent cores, and (2) equilibrium cores.  

212.25 If the applicant proposes to operate the plant with one or more 

(15.0) reactor coolant pumps idle, provide a description of each planned 
mode of operation and identify the accident analyses, including 
future submittals, which are provided to support the planned 
operation.
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212.26 Provide the following time-dependent information for the steam 

(15.6.3) generator tube rupture accident analyses: 

(1) pressurizer level (3) primary system pressure 

(2) steam generator levels (4) steam generator pressure 

Indicate times for operator action.  

212.27 List all valves which might have their motors or controls flooded 

(15.6.4) following a LOCA or steam line break. If any are flooded, evaluate 
the, potential consequences of this flooding both for short- and 

long-term ECCS functions and containment isolation. List all 

control room instrumentation lost following these accidents.  

212.28 Provide a list of all valves and pumps which have their power 

(15.0) locked out during plant startup or cooldown. Include the time 
required to restore the valves and Dumps to full operation.  

Discuss which valves and pumps must have power restored in order 

to mitigate the consequences of a LOCA or steam line break.  

212.29 Provide a reference for the conservative calculations described 

(6.3.3) in Section 6.3.3.4.3 which indicate precipitation of boron in 
six hours for the largest breaks. These calculations must include 

at least a 4% weight margin in the saturation concentration of 
boric acid in the core and also show that the steam binding 
phenomenom is not significant at this time. If not, provide a 

reanalysis.  

212.30 Diagram 6.3-1 shows that high pressure safety injection pump no. 3 

(Fig. has its suction and discharge valves locked closed. This pump 

6.3-1, starts on an SIAS, which would then cause the pump to cavitate 

sheet 1) and possibly destroey itself. Discuss your design criteria for 

this event.  

212.31 Omitted 

2th.32 Discuss your compliance with Reg. Guide 1.1, including the 

(6.3.2) assumption of no credit for containment pressure and justification 

of the maximum sump water temperature.  

212.33 Provide the seismic category and quality group classification of 

(Fig. the following valves: 
6-.3-1) 

9322 to 9333 9300 to 9303 
9340 9341 
9350 9351 
9360 9361 
9370 9371 
9320
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212.34 Provide confirmation that one RCPB leakage detection system is 
(5.2.5) Seismic Category I inside containment.  

212.35 Discuss the consequences of losing either a shutdown cooling 
(6.3.1) suction line or the 2-inch hot leg drain line during simultaneous 

cold and hot leg injection.  

212.36 Provide the velocity and the time (between 1 and 4 hours after 
(6.3.3) LOCA) when the maximum steam velocity is achieved as discussed 

in Section 6.3.3.4.3.  

212.37 Provide justification for your assumptions of complete mixing of 
(6.3.3) boric acid in the reactor core region and of the 20 psia minimum 

pressure at 4 hours after LOCA.  

212.38 What provisions have been made to permit ECCS maintenance in a 
(6.3.3) post-LOCA environment? Consideration must be given to radiation 

exposure to plant personnel.  

212.39 Provide the pumped ECCS flow rate in the intact loop as well as 
(Figs. to the broken loop with the worst single failure in the ECCS at 
6.3-4 to the beginning of reflood.  
6.3-8) 

212.40 What benefit is obtained by assuming an immediate reactor trip 
(15.1.1) using under flow fraction, rather than analyzing the transient 

as it would more likely proceed? 

212.41 The flow rates for "full capacity" and "maximum flow rate" do not 
(Table correspond for the high pressure and low pressure safety injection 
6.2-11) pumps in Tables 6.2-11 and 6.3-2. Provide clarification as required.  

212.42 Discuss the provisions for maintaining the ECCS lines in a filled 
(6.3) condition. How has water hammer been considered in the ECC system? 

212.43 Omitted 

212.44 The miniflow recirculation lines from the safety injection system 
(Figs. high and low pressure pumps do not meet the single failure criteria.  
6.3-1 & Modify the design of your piping or valves to rectify this situation.  
9.1-1) 

212.45 List all valves in the ECCS which will have to be field adjusted 
(6.3.3) to prevent pump runout.  

212.46 Describe the preoperational and surveillance tests of check valves 
(6.3.3) in the ECCS.
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212.47 Omitted 

212.48 The status report on Combustion Engineering's ECCS evaluation model 
(None) conformance to Appendix K, Section 4.1.1, requires that a 

comparison be made between STRIKIN-II and FATES to show-if STRIKIN's 
volumetric average fuel temperature at the maximum power location 
in the calculation is equal to or greater than that calculated in 
FATES. Provide such a comparison.  

212.49 Justify limiting the range of values of initial conditions to those 
(Table in Table 15.0-4 rather than the full range allowed by the 
15.0-4) Technical Specifications. Justify your statement in Section 15.0.3.2 

which implies the analysis of the range of excluded values is 
bounded by the analysis of the range of values in Table 15.0-4.  

212.50 Were the loss coefficients for determination of the injection 
(None) section pressure drop utilized for analyses as defined in 

Section II, D, CENPD-134P, Supplement 1? 

212.51 In any of your LOCA calculations submitted, was your reflooding 
(None) rate ever below one inch per second? If it was, why was not the 

PARCH code used? 

212.52 Provide the referenced study described in Section 6.3.3.1 on the 
(6.3.3) performance of the ECCS with calculations executed for various 

break sizes.  

212.53 Valve 0306 in the discharge header of the LPSI pumps does not 
(Fig. meet the single failure criteria for ECCS function. Modify your 
6.1-1) design to demonstrate that a single failure of this valve would 

not jeopardize ECCS flow.  

212.54 Discuss provisions to insure operability of ECCS equipment in the 
(6.3) event failures occur in surrounding areas. Show that the functional 

operability of safety systems will be maintained.  

212.55 For all ECCS pumps provide the final pump characteristic curves.  
(6.3) Discuss what specific tests are performed for each pump by the 

manufacturer prior to plant installation. Indicate on the curves 
the operating range assumed in Chapter 15 analyses. Specify the 
shutoff heads for all ECCS pumps. Discuss the maximum and minimum 
shutoff heads used to account for worst mechanical effects and 
minimum system performance. Discuss how the preop tests will 
verify acceptable flow rates and NPSH.
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(6.3) (4) Discuss the safety concerns during this period and the 
design margins available. This should include potential 
adverse hydraulic conditions leading to inadequate cooling 
or mechanical damage.  

(5) Provide temperature, pressure, and RCS inventory graphs 
that would show the important features during this period.  

The above discussion should account for the following: 

(1) Loss of offsite power.  

(2) Operator error or single failure.  

(3) Small LOCA's may occur in the cold leg or in the hot leg/ 
pressurizer.  

(4) Small LOCA's may result in nitrogen blanketing of the 
steam generators.  

(5) Long-term cooling for a small LOCA may depend on alternating 
forced convection and vaporization depending on the break 
location and size.  

212.62 Elaborate on your discussion of the refueling water storage tank 
(6.3) to include total volume specifications, heating to preclude boron 

precipitation, and measures to preclude vent plugging and 
resultant RCS malfunction.  

212.63 When shutting down or starting up the plant, the automatic safety 
(6.3) injection signal is blocked to preclude unwanted actuation of 

these systems. Describe the alarms available to alert the 
operator to a failure in the primary or secondary system during 
this phase of operation and the time frame available to mitigate 
the consequences of such an accident. Justify the time frame 
available. Discuss the operator action required to mitigate the 
consequences of these postulated events.  

212.64 Provide a discussion of the design characteristics or administrative 
(6.3) action which will preclude or mitigate the consequences of water 

hammer in the RHR or ECC systems. Quantify the worst effects of 
water hammer on these systems.  

212.65 If valve 2FV0306 were to fail in the closed position during shut
(5.4.7) down cooling due to a failure of the instrument air system, the 

RCS might be cooled at a rate in excess of the Tech. Spec. limits.  
State the operator actions as they would appear in.the Emergency 
Procedures to terminate this problem. List the items which would 
alert the operator to this problem. State the time frame within 
which the operator must act in order to remain within Tech. Spec.  
limits. What would be the maximum cooldown rate for one-half 
hour, one-quarter hour, or for five minutes?
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212.66 In the event of loss of instrument air (possibly due to a seismic 
(5.4.7) event) while operating in a shutdown cooling mode, valves 2FV0306 

and 2HV9316 would fail closed. Closure of these valves would 
produce a loss of shutdown cooling. State the Emergency Procedures 
used to terminate this event. State the time frame within which 
the operator must act in order to remain within Tech. Spec. limits.  
Provide the sequence of events with respect to time which will 
alert the operator to a loss of cooling.  

212.67 Bypass valves 14"-153-C-173 or 14"-079-C-173 must remain partially 
(5.4.7) open during shutdown cooling in order to provide protection for 

the LPSI pumps. Provide a description of how this protection is 
to be provided.  

212.68 GDC 19 implies that the RHR system must have the actions of its 
(5.4.7) pertinent components controlled in the main control room. All 

the valves listed in Table 5.4-8 do not meet GDC 19. Modify your 
design so that you are in conformance with GDC 19.  

212.69 In Figure 6.3-8 valves 16"-022-C-173 and 16"-023-C-173 are locKed 
(Fig. closed during shutdown cooling. Discuss the safety impact of 
6.3-8) this isolation considering possible LOCA's.  

212.70 During the shutdown cooling mode, spurious opening of valves 
(5.4.7) 2HV9367 and 2HV9368 must be prevented in order to protect the 

LPSI pumps. Discuss your design provisions that preclude this 
occurrence.  

212.71 List the minimum control room instrumentation required to operate 
(5.4.7) the RHR system in order to bring the reactor to cold shutdown 

given a single failure.  

212.72 Address separately the environmental controls required to operate 
(5.4.7) the ECCS and RHR system during normal and accident conditions.  

This discussion should include pump lubrication, required air 
conditioning, and flood control.,.., 

212.73 Provide a description of how San Onofre Units No. 2 and 3 can go 
(5.4.7) from 100 percent power to RHR cooling using only safety-grade 

equipment. If this is not possible, cite all nonsafety-grade 
equipment required for shutdown and denote the systems which are 
available as backup in the event of a failure to a portion of the 
required nonsafety-grade equipment. In the event that the plants 
cannot go from 100 percent power to RHR cooling with only safety
grade equipment, discuss the safety-grade water supply available 
to the auxiliary feedwater system for long-term cooling.  

212.74 If during a line warmup with valves 2HV9353 and 2HV9359 open a 
(5.4.7) power train is lost, one LPSI pump will be lost and one of these 

valves will remain open. Demonstrate that there is sufficient RHR 
flow available under these circumstances to cool down the system.
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212.75 The design bases for the component cooling water system lists 
(9.2.2) several bases which must meet single failure criteria (Section 

9.2.2.1, item B). Item H seems to have been omitted from this 
list. Provide assurance that item H satisfies single failure 
criteria.  

212.76 The staff requires that indication of the status of valves 
(Fig. 16"-022-C-173 and 16"-023-C-173 be displayed in the control room.  
6.3-1) Modify your design accordingly..  

212.77 Omitted 

212.78 Demonstrate that adequate NPSH is available to the HPSI pumps 

(6.3.3) during simultaneous hot and cold leg injection.  

212.79 Describe the periodic test programs for all ECCS valves inside 

(6.3.4) containment which are required to operate when in a simultaneous 
hot and cold leg injection mode.  

212.80 Indicate which valve or valves in the LPSI lines will act as 

(6.3.3) throttle valves for the LPSI pumps. Describe how the throttling 

capability is to be implemented by the valve or valves.  

212.81 Discuss and quantify the design margin to preclude vortex 

(6.3.3) formation in the sump during the recirculation mode.  

212.82 State the minimum design pressure of the most restrictive 

(6.3) component in both the ECCS and RHR system (e.g., pipes, heat 
exchangers, pump casings, etc.).  

212.83 Justify why your input parameters for the loss of load analysis 

(5.2.A) are conservative. What is the maximum flow surge during this 
transient? 

212.84 Provide a discussion of the hydraulic analysis used to design the 

(15.0) pressurizer quench tank including assumptions and initial conditions 

for its most limiting transient. Demonstrate the ability of the 

quench tank to relieve the pressurizer quickly enough 
to prevent 

overpressurization.  

212.85 Address the design features and administrative controls which will 

(5.2.2) mitigate the consequences of a water-solid overpressurization 
event. Provide a complete analysis to demonstrate that these 

provisions preclude violation of Appendix G limits when 
the plants 

are in or near a water-solid condition. Identify and justify the 
most limiting transient.
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212.86 Justify your claim that the proposed realignment for simultaneous 
(6.3.3) hot and cold leg ECCS injection provides sufficient margin to 

prevent boron precipitation in the core during long-term ECCS 
recirculation.  

212.87 Justify the use of a generic blowdown calculation as the bounding 
(6.3.3) calculation for San Onofre Units No. 2 and 3. Reference the 

applicable sensitivity study which showed the inputs were con
servative as compared to San Onofre. Whenever the initial 
conditions or plant parameters of San Onofre differ from those in 
the generic analysis, discuss the difference indicating why the 
generic study is conservative. Provide the critical containment 
parameters and initial conditions utilized in the generic study.  

212.88 Justify why an immediate reactor trip is conservative when 
(15.A.2) multiplied by the UFF.  

212.89 Provide an explanation of your upper and lower shutdown margin 
(15.4.1) limits as detailed in Section 15.4.1.4.3B. Do you preclude a 

shutdown margin of 5%? 

212.90 Justify your assumption of complete boron mixing in your boron 
(15.4.1) dilution accident.  

212.91 Your discussion of the "Startup of an Inactive Reactor Coolant 
(15.4.1) Systems Pump" states that the degree of subcriticality is sufficient 

to preclude obtaining criticality in the event of the start 
of an idle reactor coolant pump. Provide justification for this 
statement.  

212.92 In Section 15.4.1.4.3 you assume the boron dilution incident occurs 
(15.4.1) at a reactor coolant temperature of 2000F. Justify the conservatism 

of this temperature.  

212.93 Justify not requiring the operability of an LPSI pump in th 
(16.3.5) Limiting Conditions of Operation when T is less than 350 F.  

avg 
212.94 In Section 15.1.1.3.3.2 you state that the flattest axial profile 
(15.1.1) produces the greatest potential for fuel damage under the given 

conditions for increased main steam flow. Justify this statement.  

212.95 Provide the alternatives and their results from the study which 
(15.1.3) showed the loss of one HPSI pump as being the worst case single 

failure for SLB.  

What were the plant differences between ANO-2 and San Onofre which 
caused the worst case single failure for ANO-2 SLB to be the failure 
of the main feedwater pumps to trip?
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212.96 Provide the full complement of curves for the hot zero power SLB 
(15.1.3) accident similar to those provided for a full power steam line 

break.  

212.97 What is the effect of the failure of the operator to close the RWT 
(6.3.3) isolation lines after~verification of~recirculation flow from the 

sump? 

212.98 It was noted that following a recent event at an operating 
(None) reactor plant conditions were changed from a hot condition 

to RHR cooling conditions without the use of reactor coolant 
pumps. Discuss the feasibility of a preoperational test which 
would demonstrate that the San Onofre Units No. 2 and 3 plant 
conditions can be changed from hot shutdown to RHR cooling 
conditions utilizing natural circulation in the primary system.  

212.99 Provide a description of each test proposed in order to comply 
(6.3.4) with Reg. Guide 1.79. Include a description of your sump test.  

212.100 Identify the version of the evaluation model used in the LOCA 
(15.6.3) analyses and reference NRC approval letters.  

212.101 Provide plots of core and downcomer liquid levels for all large 
(Table break LOCA calculations.  
15.6-15) 

212.102 In Section 6.3.3.2.3 you indicate that other Appendix K LOCA 
(6.3.3) calculations demonstrate that a rupture in the cold leg at the 

pump discharge is the worst case for a LOCA. Identify and justify 
why these results are applicable to San Onofre.  

212.103 Provide the criteria for sizing of the RWST. State all level 
(9.3.3) setpoints and alarms.  

212.104 For the boron dilution event, you state the critical boron 
(15.4.1) concentration is 616 ppm. Justify this value as being conservative 

in your analysis.  

212.105 Describe possible valve and system alignments which could introduce 
(15.4.1) unborated water into the RCS during RHR cooling or plant refueling.  

Confirm these alignments are covered by your boron dilution 
analysis.  

212.106 Provide a discussion under the transient "Increased Main Steam 
(15.1.1) Flow" Section 15.1.1.3 to explain why steam flow is limited to 

the value given.
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212.107 Provide the following initial conditions for the Loss-of-Load 
(5.2.A) transient used to size the primary safety valves: 

core inlet flow rate 
core inlet coolant temperature 
initial steam generator pressure, 

Provide justification for the selection of these values.  

212.108 Provide graphs of the significant parameters for the Loss-of
(5.2.A) Load transient used to determine the sizing of the safety valves.  

These graphs should be similar to those generated for the Loss
of-Load transient in Chapter 15.  

212.109 Justify why the initial conditions given in 5.2A.2 produce 
(5.2.A) conservative results for the Loss-of-Load analysis.  

212.110 Discuss how ECCS coolant loss at the postulated break location 
(6.3) is accounted for in calculating total ECCS delivery to the 

pressure vessel for both large and small breaks.
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361.0 GEOSCIENCES BRANCH, GEOLOGY AND SEISMOLOGY SECTION 

361.3 Provide a legible Regional Geologic Map. The map provided in 

Figure 2.5-2 is extremely difficult to read and interpret.  

361.4 Provide the geophysical and boring log data base from which 

were developed the subsurface structures shown in the exhibits 

*and cross-sections included in Volume II of reference 25 (Recent 

Geotechnical Studies, Southern Orange County, California, 

Southern California Edison Company, Feb. 1976).  

361.5 Page 2.5-13 of the FSAR states that the Cristianitos fault is 

clearly delineated, but that no other major geologic features 

can be seen in the geophysical data. Explain why such structures 

as the Mission Viejo, Shady Canyon faults and others are not 

observed, and in light of this, comment on the adequacy and 

reliability of the geophysical data.  

361.6 Since boring and seismic reflection data is lacking in the site 

area, where it is most needed, provide evidence that the 

southeast-trending faults (Shady Canyon, etc.) shown in 

Exhibit B of reference 25 do not underlie the plant site.  

361.7 What is the structural relationship of the faults mapped by 

BlAnc and Cleveland. as shown in Figure 2.5-9 of the FSAR.  

and those shown in Exhibit B of reference 25?
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361.8 Recardina the offsets in the basal marine terrace denosits 

approximately 3 miles south of the plant site: (a) the 

formation underlvini the marine terrace deposit was tentatively 

described by Fuqro qeologists as Monterey formation. The forma

tion has the same appearance and characteristics as the San 

Mateo formation which underlies the terrace deDosit in the plant 

area. Therefore, you are requested.to study the stratigraphy 

and identify the formation. If the formation is found to be San 

Mateo exolain why it is nresent there. since it was thouaht to 

have been faulted up by the Cristianitos fault and eroded away; 

(h) map the base of the terrace deposit across the Dro.iected 

failure surface of the landslide to determine the direction and 

amount of offset of the basal terrace conglomerate, due to land

slidina which will provide evidence that the terrace block is 

not in Dlace. In addition, the junction of the landslide failure 

surface arid shears, which offset the terrace. should be exposed 

to determine if the shears are truncated by the failure surface.  

361.9 The capable faults noted in the Converse-Davis report prepared for 

LAWP are not shown in the PSAR or FSAR. The significance of these 

features should be discussed in the record.
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361.10 The stratigraphic and structural relationship between'the San 

Onofre Breccia, Monterey, Capistrano, and San Mateo formations 

should be explained more completely. Of particular concern is 

geometric configuration of these units with regard to the 

Cristianitos fault and the possibility of other branches of 

that fault southeast of the mapped location of the fault at the 

sea cliff. Conflict between various available maps and the 

one shown in the FSAR should be discussed (LAWP, USGS). Cross

sections between the exposures of San Onofre Breccia and sea 

cliff exposure of the other units would be beneficial. Three 

cross-sections would be sufficient showing: (a) the relationship 

of the strata at the Cristianitos fault; (b) a section through 

the landslide area at a point approximately two miles south of the 

Cristianitos fault; and (c) a section immediately south of the 

landslide area at approximately three miles south of the 

Cristianitos fault-sea cliff intercept.  

361.11 The problem of the shears present within-the southeastern-most 

landslide mass of the sea cliff slide complex southeast of the 

SONG station (3.9 miles SE) should be fully reported upon.  

Particular questions that should be addressed are: (a) Are 

the shears related to slumping?; (b) do the shears terminate at 

the landslide failure plane?; (c) why does the lithology of 

the turbidite differ between exposures within the slide mass 

and the adjacent undisturbed section to the southeast? Within
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the landslide mass the turbidite contains very coarse material 

including pebble size fragments, whereas in the undisturbed 

section the turbidite is bedded and generally finer grained.  

361.12 The FSAR stated the Newport-Inglewood, south Coast Offshore, and 

Rose Canyon fault zones do not represent a continuous associated 

zone (2.5.1.1.3.8 to 2.5.1.1.3.11) and cite as evidence that 

the former is "terminated" by the offshore extension of the 

San Joaquin Hills structural high. Yet this high is characterized 

onshore by mainly N-S trending faults and dikes that are truncated 

by northwest-trending faults related to the Newport-Inglewood 

stress pattern. One of these faults is the Pelican Hill fault 

which extends offshore, approximately bisecting the structural 

high. The structure within the San Joaquin structural high is 

highly complex and is not readily amenable to interpretation by 

seismic reflection or refraction techniques. The presence of the 

high offshore does not prove the absence of the continuation of 

the Newport-Inglewood zone. Neither do the presence or absence 

of multiple reflectors northwest or southeast of the high prove 

or disprove a continuous faulted zone. It is noted that the 

reflection interpretations of the A, B, and C horizons, as deDicted 

in PSAR Amendment TT, show a continuous zone of disconnected 

'but parallel faults that can be interpreted as being part of a 

single zone. It is also significant that the steep offshore escarp

ment in the bottom profiling is coincident with the most continuous 

basement fault shown in horizon C, and that it includes all three 

of the fault zones discussed. In view of the foregoing factors,
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how do you conclude that the zone is not continuous.  

361.13 Figure 4-7 contained in "Nuclear Power Plant Siting, Camp Pendleton 

Marine Corps Base," prepared for San Diego Gas and Electric Company 

indicates the presence of a photolineament within one mile of the 

site. Provide complete information concerning the recognition of 

this lineament and an assessment of its geological significance.  

In addition, provide conventional aerial photos and any available 

high altitude, or satellite imagery of the site area. The above 

report discusses numerous potentially capable faults and various 

lineaments. Evaluate this report and discuss any or all lineaments 

or faults which may be of significance in determination of a safe 

shutdown earthquake or fault offset in the site area. In particular, 

the northwesterly projection of the Stuart Mesa fault should be 

discussed.  

361.14 Figure 2.5-9 of the FSAR should be modified to include the offshore 

geology as known.  

361.15 Figure 2.5-6 of the FSAR, the 1975 Fault Map of California and 

Figure 4-7 of the Pendleton Report locate several faults west and 

within a few miles of the SONGS site. What is the basis for 

location of these faults and the determination of their age of 

last movement. Provide relevant seismic profiles and interpretations 

used in their evaluation.
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361.16 For each fault identified to have Quaternary movement and occurring 

within 25 miles of the site, determine the magnitude of the earth

quake occurring at the closest approach of the fault which would 

be required to produce an acceleration level equal to that of 

the Safe.Shutdown Earthquake. If the magnitude required to reach 

that level exceeds 8 1/2, so indicate. What fault rupture length 

is required to produce each of these magnitudes? 

361.17 Describe in detail how the "seismic parameters" shown in Table 

2.5-8 and described on pages 2.5-158 and 2.5-159 for the "offshore 

zone of deformation" were determined. Provide references.  

361.18 Assuming an earthquake of maximum intensity X is associated with 

the "offshore zone of deformation" which is located 5 miles from 

the site, discuss the rationale for your determination that 0.67g 

is the maximum site bedrock acceleration which this earthquake 

is expected to produce.  

The following series of questions relates to the report "Recent 

Geotechnical Studies Southern Orange County, California, " February, 

1976, Volume II, Enclosure 4: 

361.19 Your conclusion on page 2 that the January 3, 1975 earthquakes 

cannot be located on the Cristianitos fault even at depth appears 

to be based on the assumptions that the velocity model is accurate 

and that the hypocenters resulting from the computation are 

accurate. Discuss what influence, if any, these factors had on 

your conclusion.
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361.20 Discuss why the seismic monitoring along the Cristianitos.  

fault was broken up into five nine-day recording intervals 

as described on page 4. What was the status of the network 

during the remainder of the time interval? 

361.21 How soon after May 18, 1975, was the tight array surrounding 

station GOB, described on page 6, put into the field? 

361.22 With what structure is the earthquake activity near station 

TRA, as noted on page 7, associated? 

361.23 On page 7 it is concluded that the area of the Cristianitos 

fault is very inactive compared to areas along active faults 

in southern California. Provide more specific information 

about this comparison. What faults are being compared? Was 

the time interval of monitoring on the other faults similar 

to that on the Cristianitos fault? Was the monitoring on the 

active faults conducted subsequent to the occurrence of larger 

earthquakes on the faults? Were the detection capabilities of the 

arrays used in the area of active faults similar to that of the 

array near the Cristianitos fault? 

361.24 , On page 10 it is noted that HYPO71 estimates an uncertainty 

of 0.7 km. and 1.2 km. for the earthquakes of January 3, 1975.  

What is the meaning of uncertainty as used in the context of the 

HYPO71 program?
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361.25 Discuss how the trend of Trabuco Canyon, as noted on page 11, 

is relevant to the fault plane solutions for the January 3, 

1975 earthquakes. Is Trabuco Canyon fault-controlled? 

361.26 If the focal mechanisms are very model-dependent, as noted 

on page 11, what is the significance of your conclusion that 

motion on the fault planes is oblique to the trend of the 

Cristianitos fault? If an alternate model were used, could 

a focal mechanism result which wouldsindica.te mbvement with 

the same trend as the Crist anitos fault? Provide lower 

hemisphere stereonet plots of the first motion data and focal 

mechanism solutions for the two January 3, 1975, earthquakes 

assuming the standard crustal model (Model 1).
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Docket Nos. 50-361 
and 50-362 

Southern California Edison CoMany San Diego Gas And Electric Company 
ATTN: Mr. Jack B. Moore ATW: Mr. Bill W. Colston 

Vice President Vice President 
2244 Walnut Grove Avenue Project Management Division 
P. O. Box 800 101 Ash Street 
Rosemead, California 91770 P. 0. Box 1831 

San Diego,.California 92112 

Gentl emen: 

SUBJECT: ADDITIONAL FIRST ROUND QUESTIONS ON THE FINAL SAFETY ANALYSIS 
REPORT FOR THE SAN ONOFRE NUCLEAR GENERATING STATION, UNITS 2 
AND 3 

As a result of our review of the Final Safety Analysis Report (FSAR) for 
the San Onofre Nuclear Generating Station, Units 2 and 3 (SONGS 2 & 3), 
we find that we need additional information to complete our evaluation.  
The specific informtion required is listed in the Enclosure. The 
numbering system in the Enclosure is a continuation of the system used 
in the acceptance review questions. Please note that we have not 
completed our first round review of certain areas of your FSAR. These 
areas are power systems, geology-seismology and reactor systems.  
Additional information in these areas will be requested later.  

Our review has identified certain areas of your FSAR which are not 
acceptable to the staff. To avoid future delays, we wish to advise you 
of our positions in these areas. These positions, identified by the 
notation (RSP) next to an item number in the Enclosure, reflect our 
resolution of safety issues acceptable for a decision concerning the 
Issuance of a construction permit. Accordingly, we request that you 
amend the SONGS 2 & 3 FSAR to clearly state your intent regarding 
compliance with each of these positions. We are prepared to meet with 
you to assure your complete understanding of our positions and our 
bases for them, if necessary.  
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Southern California Edison Company 
San Diego Gas and Electric Company - 2 AUG 5 1977 

To maintain our licensing schedule for the SONGS 2 & 3 FSAR, we need 
your responses to the items in the Enclosure by September 30, 1977. If 
you cannot meet this requirement, please inform us of the date you plan 
to meet so that we may revise our schedule accordingly.  

Please contact us If you have any questions about the information requested.  

Sincerely, 

Original signed by 
K. Entel 

Karl Kniel, Chief 
Light Water Reactors 

Branch 1o. 2 
Division of Project Management 

Enclosure: 
Request for Additional 

Information 

ccs w/ene: 
See page 3 
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Southern California Edison Company 
San Diego Gas and Electric Company - 3 - AUG 5 1977 

cc: Rollin E. Woodbury, General Counsel Mr. R. W. DeVane, Jr.  
Southern California Edison Company Combustion Engineering, Inc.  
2244 Walnut Grove Avenue 1000 Prospect Hill Road 
P. 0. Box 800 Windsor, Connecticut 06095 
Rosemead,,California 91770 

Mr. P. Dragolovich 
Chickering & Gregory, General Counsel Bechtel Power Corporation 
San Diego Gas and Electric Company P. 0. Box 60860, Terminal Annex 
Ill Sutter Street Los Angeles, California 06095 
San Francisco, California 94104 

Mr. Dale Hayden 
Mr. David Sakai Southern California Edison Company 
845 North Perry Avenue 2244 Walnut Grove Avenue 
Montebello, California 90640 P. 0. Box 800 

Rosemead, California 91770 
Brent N. Rushforth, Esq.  
Center for Law in the Public Interest 
10203 Santa Monica Boulevard 
Los Angeles, California 90067 

vir. W. D. Griffith 
San Diego Gas and Electric Company 
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San Diego, California 92112 

Mr. Kenneth E. Carr 
City Manager 
City of San Clemente 
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Assistant City Attorney 
City Hall 
Anaheim, California 92805 

Lawrence Q. Garcia, Esq.  
California Public Utilities Commission 
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FIRST ROUND 

REQUEST FOR ADDITIONAL INFORMATION 

SAN ONOFRE NUCLEAR GENERATING STATION 

UNITS 2 AND 3 

DOCKET NOS. 50-361, 50-362
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032.0 INSTRUMENTATION AND CONTROL SYSTEMS BRANCH 

032.4 Reference is made to Combustion Engineering Topical Report, CENPD-182 
(3.10) 

for the seismic qualification of the Class IE instrumentation and control 

equipment in the NSSS scope of supply.  

This topical report is presently under review by the NRC and the staff 

has requested CE to provide additional information with regard to theirt 

seismic qualification program.  

In order to proceed with the review of San Onofre 2 and 3 in this area, 

we require a commitment from the applicant to accept the generic resolution 

achieved on the report between the NRC and Combustion Engineering.  

Therefore, provide your commitment in this area.  

032.5 Reference is made to Combustion Engineering Topical Report, CENPD-212 

(3.11) 
for the environmental qualification of the Class IE instrumentation and 

control equipment in the NSSS scope of supply.  

This topical report is dated May 1977 and has not been submitted to 

the NRC staff for review.  

In order to avoid any delay in the scheduled review of San Onofre, 

all the information pertaining to the environmental qualification of Cla,;s 

IE instrumentation and control in NSSS scope should be provided 
on this 

docket for staff review consistent with the San Onofre schedule. 
Therefore 

provide this requested information.
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032.6 With regard to the seismic and environmental qualification of the Class 

(3.10) 
(3.11) IE instrumentation and control equipment in the balance of plant scope, 

the staff requires the following qualification test program information 

along with the results of the tests: 

a. Equipment Design specifications 

b. Test Plan 

c. Test set up 

d. Test procedures and 

e. Acceptability goals and requirements.  

This information shall be provided for at least one item in each of 

the following groups of Class IE instrumentation and control equipment 

a. Transmitters 

b. Logic equipment 

032.7 It has been requested by the applicant that the review of the San Onofre 

(7.2) 
(7.3) Units 2 and 3 plant protection system be performed with 

one channel 

always in the bypass mode. In this configuration the 2 out of 4 logic 

would operate in a 2 out of 3 manner. The staff has evaluated similar 

request on previous designs and concluded not to allow 
these plants 

to operate indefinitely with one channel in bypass. 
In these instances 

there have typically been problems with inadequate independence of the 

power supplies utilized and with the implementation 
of the physical 

separation requirements of the channels involved.
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Therefore, in order for the review to be performed on this basis, the 

staff requires the functional drawings which indicate the exact point 

where the bypass signal is implemented for all the applicable plant protection 

system channels including those channels whose input 
are in the BOP 

scope of design.  

In addition, the layout drawings indicating the physical location 

of the protection system sensors and other associated equipment and 

circuit routing drawings which show the routing of the circuits 
associated 

with these channels are required.  

Provide this information.  

032.8 The applicant has stated that there are minor changes in the design of 

(7.2) 
the reactor protection system and core protection calculator 

for 

San Onofre when compared to ANO-2. They have agreed to provide the details 

of these changes but have not done so to date. We require a clear de

finition and documentation of all details of design, qualification and 

criteria differences for this plant in this area. We are unable to 

review this area until this information is supplied. Therefore provide 

this information.  

032.9 Figure 7.2-10 on the Reactor Protection System shows two 
output blocks 

(7.2) 
labelled "Turbine Controls" and "FWCS Steam Bypass System." 

Describe 

the RPS functional interface with these two areas and also demonstrate 

that these non-safety interfaces with the RPS do not degrade 
the RPS.
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032.10 The reactor protection system includes two inputs (High Steam Generator 

(7.2) 
(RSP) Water Level and Loss of Load) which are classified 

as required for equip

ment protection only and not for plant safety.  

It is the staff's position that all RPS inputs are required to meet IEEE 

Std 279.  

It is not clear that these trips are designed and 
implemented in 

accordance with these requirements. Therefore, provide a description of 

these inputs with respect to their conformance 
to these requirements.  

For any area where complete conformance to IEEE Std 279 can not be 

demonstrated, provide results of your analysis 
to assure that no degradation 

of the RPS can occur.  

032.11 The plant protection system brings the four Class 
IE independent and 

(7.2) 
(7.3) redundant instrument power supply circuits 

into common logic matrices.  

This results in the potential for compromising the physical and electrical 

independence of these circuits. Therefore, describe the degree of physical 

separation and electrical isolation provided for the redundant instrument 

power supplies at these logic matrices 
and also at any other points of con

fluence.  

032.12 Various instrumentation and control systems in the plant (including the 

(7.3) reactor protection system, engineered .safety 
features actuation system, 

instrument power supply distribution system) rely on certain devices to 

provide electrical isolation capability in order to maintain the. independence
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between redundant safety circuits and between safety circuits and 

non-safety circuits.  

Therefore for each type of isolation device (e.g.relay, photoisolator) 

provide a list identifying their applications (e.g.ESF actuation logic, 

annunciator circuit) and the qualification test performed with the 
test 

results to verify theirisolation capability.  

032.13 With regard to your design criteria for separation, we require that your 

(7.2) 
(7.3) submit results of an analysis (as required by Section 4.5 of IEEE 384-1974) 

(8.1) 
to show that where non-safety circuits are not separated from IE circuits 

in the process instrumentation cabinets, the Class IE circuits 
are not 

degraded below an acceptable level.  

032.14 Review your testing procedures of the plant protection system 
to determine 

(7.2) 
(7.3) the extent of usage of jury rig test setups, temporary jumper wires or 

removal of fuses. In this regard refer to Regulatory Guide 1.118 Position 

C.13 guidelines. Identify and justify any cases where the above methods 

are used.  

032.15 Section 7.1.2.9 refers to certain actuated devices which are not 
tested 

(7.1.2.9) 
(7.2) during reactor operation but are to be tested during 

reactor shutdown..  

(7.3) 
(These devices are not specifically discussed in the 

appropriate portions 

of Sections 7.2.2.3.3 and 7.3.2.1.3. Therefore, identify this specific 

equipment and provide the justification for not including 
this equipment 

in the tests during reactor operation in.line with the recommendation 

contained in R.G. 1.22 and BTP EICSB #22 in Appendix 7A 
of Standard 

Review Plan.
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032.16 Identify all instrumentation and circuits both safety and non-safety, 

(7.2) 
(7.3) that may become submerged as a result of a LOCA. For all such components 

and circuits that are not qualified for service in such an environment, 

provide an analysis to determine the following: 
(1) the safety significance 

of the failure of the components and circuits (e.g., spurious operation, 

loss of function, loss of accident/post-accident monitoring, etc.) 

as a result of flooding, and (2) any proposed design changes resulting 

from your analysis.  

032.17 With regard to the-instrumentation of the plant protection 
system, provide 

(7.2) 
(7.3) the following information: 

1. State and justify the criteria for selecting instrument ranges, 
and 

accuracies. For guidance refer to Regulatory Guide 1.105 on "Instrumentati(r 

Setpoints.'.' 

2. The staff requires that the design include provisions for the testing 

of the response time of all safety related instrumentation 
channels 

in accordance with EICSB Branch Technical Position 24 
of Appendix 7A 

of the Standard Review Plan. Provide a discussion as to how the 

proposed designs satisfy the above stated staff requirements.
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032.18 With regard to the Recirculation Actuation System (RAS), provide a 
(7.3) 

response to the following items: 

a. For all modes of plant operation, evaluate the consequences of a 

inadvertent switchover signal which could cause the RAS to operate and 

realign the pumps and valves when not required. If any of these con

sequences are found to be unacceptable, describe the design features 

which are provided to help insure against such an occurrence.  

b. Discuss the Safety Related Display Instrumentation associated with 

this actuation system which is available to the operator and provide 

the justification for not including a "system level manual actuation" 

in the control room for the RAS.  

032.19 With regard to the Main Steam Isolation System (MSIS) instrumentation 
(7.3) 

and control provide a response to the following items: 

a. Table 7.3-9 lists equipment actuated (to close) by the MSIS signal 

and Figure 10.1-7 also shows equipment actuated by a MSIS signal. These 

two documents do not appear to be consistent. Therefore correct any 

inconsistency.  

b. Provide the results of analyses to show that your design of the initiation, 

actuation and control portions of the Main Steam Isolation System will 

perform their functions assuming any single failure in the instrumentation 

and control system following a Steam Line Break Accident. In this plant, 

redundant isolation valves for each steam line are not provided, 

therefore, these analyses must include the initiation, control and 

actuation systems for the Turbine Stop Valves since they perform the
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032.19 redundant isolation function in each steamline. These analyses 

(7.3) 
shall demonstrate that the initiation, control and actuation circuits 

for both the MISV's and the Turbine Stop Valves will meet the single 

failure criterion with respect to isolation of the broken main steamline.  

032.20 There is-equipment which is shown on Table 7.3-9 and Figure 10.1-7 

(7.3) 
as signaled to close on a Main Steam Isolation System signal and which is 

also shown on Table 7.3-10 as signaled to open on an Emergency Feedwater 

System signal.  

It appears that certain events could require both actions on the same 

equipment. Therefore, provide a discussion of these design criteria and 

bases which require opposite functions on the same equipment and the method 

of implementing them for events requiring their actuation.  

032.21 Provide the complete design basis and criteria for the emergency feedwater 

(7.3) 
.actuation system logic which "determines which steam generator 

is intact." 

Specifically verify whether or not the criteria include a requirement 
that 

no single failure can cause the two steam generators (the intact one and 

the one with the broken line) to be fed simultaneously.  

032.22 In addition to .the information presented with respect to the evacuation 

(7-.4.1.4) 
.shutdown panel, provide a description of the means available to the control 

room operator to monitor access to the panel.  

032.23 With regard to the Shutdown Cooling System Interlocks (Section 7.6.1.1), 

(7.3) 
the description of the measurement channels does not establish that there 

is any diversity among the channels. The staff's position in this area
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(See Standard Review Plan Appendix 7A - BTP 3 item 2) requires diversity 

in the interlocks.  

Provide a discussion of your conformance to this portion of the position.  

In addition, identify all other points of interface between the Reactor 

Coolant System (RCS) and other systems whose design pressure is less 

than the design pressure of the RCS. For each such interface, discuss the 

degree of conformance to the above cited Branch Technical Positon.3.  

032.24 The following statement in Section 7.7.3, "The analyses in Chapater 15 

(7.7) 
include the assumption that these control systems respond normally to each 

transient and that their operational mode is that which would be most 

adverse for the transient under consideration," is not clear. The 

first part of the statement implies that the control systems are assumed 

to respond "normally" to each Chapater 15 transient, but the second part 

implies that most adverse mode of operation for the control 
systems is 

analyzed.  

Clarify this area by providing a list of the Chapter 15 events and the 

assumed mode of operation i.e. normal, adverse or failed for the contrpl 

system involved during the event.  

032.25 With regard to the plant protection system failure mode and effects 

(FMEAs) 
analysis, address the following items: 

a. IEEE 352-1972, Section 4.13, "Preparatory Steps for Failure Mode
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and Effect Analysis," lists.as an essential step the "Description of 

the environmental conditions." This area is critical because the 

environment can be the source of common mode failure causes. 
Therefore, 

describe the environmental conditions (including noise) which have 

been considered in the system design, and describe 
the effects of 

failures under extreme environmental conditions.  

b. On sheet 39 of the FMEA, there is a bistable relay contact (Normally 

open, assumed fails open) for which it is stated 
that the method of 

detection is a "Bench test." Since failure of this rely cannot be 

detected by the routine periodic testing of the system 
discuss the 

consequences of this undetected failure and then another single 

failure (worst case), occuring simultaneously in the 
protection 

system.  

c. For the FMEA, there are entries which conclude that 
spurious actuation 

of equipment will occur. For such entries confirm that the results 

of such spurious actuation are acceptable.  

032.26 In order to proceed with our drawing review, we require the 
following 

(7.3) 
information: 

1. The referenced drawings numbered 30005, 30006, 30200.  

2. The wiring diagram for the "ESFAS Auxiliary 
Relay Cabinets A and B" 

(Numbers 2L-34 and 35) 

3. The wiring.diagrams for all the equipment actuated by the Emergency 

Feedwater Actuation Systems. (Some have already been provided).
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131.0 STRUCTURAL ENGINEERING BRANCH 

131.1 It is noted that the ductility ratio used at one of the slabs 
(3.5) exceeds the value of 10 approved by the Regulatory staff 

(Section 3.5.3). rn this connection discuss the structural 
integrity of the slab in question after it is subjected to a 
dynamic load, demonstrate that it will not jeopardize the safety 
function -regarding protection of safety related equipment and 

justify the use of such a high ductility ratio in your design.  

131.2 The Newmark-Hall design response spectra used in seismic design 
(3.7.1) of San Onofre Unit Nos. 2 and 3 generally have lower amplific

ation factors than those of the Regulatory Guide 1.60 spectra.  
Provide justification for the use of such design response 
spectra and discuss the effect on seismic safety margins due to 
application of such input design response spectra.  

131.3 The level or location of application of the control motion 
(3.7.1) represented by design response spectra has not been clearly 

indicated. Provide description of how and where the control 
motion was applied and how the input motion for each 
Category I structure was obtained.  

131.4 The meaning of "damping value" is not clear. Is "damping value" 

(3.7.1) the same as "percentage of critical damping" or "damping 
parameter?" Are the damping values of Tables 3.7-1; 2 and 
3 consistent with the modal damping values as specified in 
Regulatory Guide 1.61? 

131.5 According to Section 3.7.2.1.6 the total system responses used 
(3.7.2) in design are taken from the SRSS combination of response due to 

a single axis horizontal excitation in combination with the 
response due to the vertical excitation. This does not agree 
with the NRC staff position stated in the Standard Review Plan 
where the SRSS combination of responses due to three directional 
excitations (two horizontals plus one vertical) is required.  
Provide justification and discussion for such deviation.  

131.6 In the equivalent static load analysis stated in Section 3.7.2.1.10.1, 

(3.7.2) the maximum unamplified free-field acceleration levels are input 
statically into the structure as equivalent inertia loadings. This 
is not acceptable for structures which have natural frequencies 
lower than 33 Hz. It is stated in the Standard Review Plan that a 

factor of 1.5 should be applied to the peak acceleration of the 
applicable response spectrum. A factor of less than 1.5 may be 
used if adequate justification is provided.
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131.7 The information provided in your response to Question 130.11 is 
(3.8.1) insufficient to assess the degree of conservatism of the 

San Onofre containments. The basic document used as a 
criterion for design of concrete containments is the "Code for 
Concrete Reactor Vessels and Containments" ASME, Division 2 
(ACI-359) 1973; (thereinafter referred as the Code). The 
Regulatory staff, however, takes few exceptions from the Code.  
Your response should be therefore addressed towards the compar
ison between the criteria used in the actual design and those 
of the Code to allow the staff to assess the compliance of the 
design with the current staff positions.  

From the limited information you have submitted it has been 
observed that your criteria deviate from the current position 
of the staff in several respects: 

(a) The load combination equations: (few examples cited) 

(1) The service loads should include the operating basis 
earthquake (OBE).  

(2) The live load should be included in all load comb
ination equations.  

(3) The service loads should include wind load.  

(4) The LOCA pressure load P and TA should not be included 
in the service loads. Instead, the normal thermal 
loads should be combined with the normal pipe 
expansion H and normal pipe reaction R0.  

(5) The abnormal/severe environmental and abnormal/extreme 
environmental load combinations should contain the jet 
impingement load due to fluid discharge (Y ), missile 
impingement load (Y ), and the reaction logd due to 
fluid discharge (Y Y. The load equation combinations 
will have to be eviluated in a systematic and compre
hensive manner during the course of review of the 
application.  

(b) Service Loads (Table 130.11-2) 

It has been noted that the allowable stress for membrane 
plus bending is higher than that which has been approved 
by the Regulatory staff in the past (i.e. 0.6 fP vs. 0.45 f').  
Demonstrate that actual stress under membrane pius bending c 
load condition is lower than 0.45 f or provide justification 
for use of higher than 0.45 f' allovable stress.  c
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(c) Factored Loads 

One of the provisions of ACI-318-71 (Section 10.2.6) 
states that the relationship between the concrete compres
sive stress distribution may be assumed to be rectangle, 

trapezoid, parabola or any other shape. Consequently, 
while it may be true that it is difficult to compare the! 
allowable stresses between those used in the design (the 
ACI-318-71) and those which became accepted as Regulatory 
staff position, such a task is not impossible. The 
staff's present position is reflected in the Code. In 1 

order to ascertain that the design of the containment is' 

acceptable to the staff such a comparison must be made.  
The interaction diagrams of the FSAR may be used as a 

supplementary information but do not represent direct 
correlation between the Regulatory staff position and the 
actual design criteria since they are based on the 
ACI-318-71 Code which is not applicable to the pressure 
retaining structures such as containments.  

Furthermore, Reference 1, "Optimum Design of Reinforced 
Concrete for Nuclear Containments, Including Thermal 
Effects" by Thomas D. Kohli and Orham GUrbUz should be 
included in the application for review and approval by 
the staff. In view of the above, the items listed in the 

foregoing discussion represent a serious deviation from 
the staff's position which is delineated in the Standard 
Review Plan (SRP). These deviations cannot be .evaluated 
and approved unless sufficient information is provided to 
the staff for reviet to reach a conclusive determination.  

131.8 Describe the design and the analysis procedures employed in the 

(3.8.1) computations for the San Onofre containment. Reference to the 

topical report BC-TOP 5 is not acceptable because the 
Revision 1 or 3 used in the FSAR has not been specifically 
approved by the Regulatory staff for the San Onofre .Plant.  
Your response should incorporate the information identified in 

the Regulatory Guide 1.70 Revision 2, "Standard Format..." 
September 1975.  

131.9 Contrary to the statement in the Section 3.8.1.4.2 it appears 

(3.8.1) that the design techniques and procedures contained in the 

topical report BC-TOP 1 are not based on consideration of 
the 

composite section of the liner and the concrete structure.  

Explain your statement or indicate the portion of the BC-TOP 
1 

where composite section was considered.  

It is the Regulatory staff position that the design of the 

liner plate should be based on the individual properties of the
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metal plate without consideration being given to the composite 

action of the concrete and the liner plate. In this connection 

you are requested to demonstrate that the containment stresses 

will be within the allowable limits when composite section is 

not considered.  

131.10 Provide the justification for the allowable stresses and 

(3.8.1) strains provided in Table 3.8-1. The statement in Section 3.8.1.5 

that the accepted margins are compatible with the provisions of 

ASME Section III, Division I and the ACI-318-71 codes 

(Section 3.8.1.5) is not valid since none of these codes 
are 

applicable to the prestressed concrete containments.  

131.11 The reference to the ACI-318-71 Code and ACI-301 specifications 

(3.8.1) as the leading specifications for concrete work is not accept
able to the Regulatory staff. The acceptable specifications for 

the containment concrete and other materials of construction are 

those listed in the Article CC-2000 of the ACI-359 Code with the 

exceptions specified in the Standard Review Plan (SRP) 
Section 3.8.1.II.6.(a). Comparison of the above documents 
revealed several deviations from the SRP. In order to enable 

the staff to evaluate compatibility between the two sets of 

specifications provide a list of specifications used in the 
San Onofre Plant parallel to those listed in the ACI-359 Code 
so that the staff can arrive at the rational evaluation and 

justification of these deviations from the SRP.  

131.12 Explain the apparent discrepancy between the statement in 

(3.8.1) Section 3.8.1.6.4 that the liner plate is designed to function 
only as a leak tight membrane and Section 3.8.1.4.2 (See 

Question 131.16) which states that a consideration is given to 

the composite section of the steel liner and the concrete.  

131.13 With regard to the exceptions to the Regulatory Guide 1.35 

(3.8.1) provide the following information: 

(a) The description of the previous measurements to which 
reference is made including the name of the plant, date.  
of the measurement, the results of the test (expected and 

the actual).  

(b) The unspecified "unkown" factors in the FSAR which cause 
the variation of the measurements towards the ehd of life 
of the containment.  

131.14 Include the following specifications in the list pertinent to 

(3.8.1 the interior structures and discuss the degree of compliance 
in the design of the San Onofre Plant.
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(1) ANSI N45.2.5 Supplementary Quality Assurance Requirements 
for Installation, Inspection and Testing of Structural 
Concrete and Structural Steel During the Construction 
Phase of Nuclear Power Plants.  

131.15 Review-of the load combination equations, (FSAR Section 3.8.3.3.2) 

(3.8.3) reveals deviations from the Regulatory staff position delineated 
in the Standard Review Plan, Section 3.8.3.11.3. Some of the 
examples of these deviations are listed below: 

(a) The load R should include: 

(1) Y --- Equivalent static load on the structure 
generated by the reaction on the broken high
energy pipe during the postulated break, and 
including an appropriate dynamic load factor 
to account for the dynamic nature of the load.  

(2)Y. --- Jet impingement equivalent static load on a 
structure generated by the postulated break, 
and including an appropriate dynamic load 
factor to account for the dynamic nature of 
the load.  

(3) --- Missile impact equivalent static load on a 
structure generated by or during the postulated 
break, as from pipe whipping, and including an 
appropriate dynamic load factor to account for 
the dynamic nature of the load.  

In determing an appropriate equivalent static load for 
Y , Y., and Y , elasto-plastic behavior may be assumed 
wth ippropriite ductility ratios, provided excdssive 
deflections will not result in loss of function of any 
safety-related system.  

(b) The service load condition should include (normal case 
in the FSAR) the term 1.9 E in addition to 1.4 D and 1.7 L.  

(c) The abnormal case should include D + L + TA + RA +1.5 PA 
where RA and PA are pipe reaction and pressure equivalent.  
static Acad as described in the SRP. Provide sufficient 
information for the staff to make a determination if the.  
load combination equations as listed in the FSAR are 

equivalent to those listed in the SRP and/or to justify 
any deviations from the requirements of the SRP that might 
exist.
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131.16 The statement in Sections 3.8.3.3.2 and 3.8.4.4 that "in 
(3.8.3) general" for the operating basis seismic design, the structure 
(3.8.4) is designed for elastic behavior suggests that there are some 

cases where the structures have been designed for the elasto
plastic behavior. Explain if this is so, and identify such 
cases giving complete information regarding the structure and 
the type of loading.  

131.17 Justify the high values of ductility ratios indicated in the 
(3.8.3) Table 3.8-6.  

131.18 It has been observed that the load combination equations 
(3.8.4) (FSAR Section 3.8.4.3) deviate from those which represent the 

Regulatory staff'position and are listed in the Section 3.8.4 
of the SRP. Sufficient information should be provided in the 
application for the staff to be able to ascertain that the 
degree of conservatism used in the design of the San Onofre 
Plant is equivalent to that which would have resulted if the 
load combinations listed in the SRP were used.  

131.19 It has been noted in Section 3.8.3.3.2.B that steel. structures 
(3.8.3) have been designed for the 1/3 increase of allowable working 
(3.8.4) stress. In Section 3.8.4.4 there is a statement that "Increased 

allowable stresses are used for the accident condition." Unless 
this is the loading condition which includes secondary stresses 
such as those due to thermal load:; use of increased working' 
stresses constitutes deviation from the Regulatory staff 
position as delineated in the SRP.  

Provide sufficient information to establish the structural 
adequacy of the structural members to which such an increase 
in stresses has been applied.  

131.20 It appears that the safety factor against sliding is inadequate.  
(3.8.5) 

0.59 0 1.035 
0.57 

The minimum safety factor against sliding is 1.5 for OBE and 
normal load condition and 1.1 for DBE and tornado condition.  
Furthermore, provide the following information regarding the 
stability against sliding: 

a Was the analysis carried out for OBE, DBE or both and if 
so what are the respective factors of safety against 
sliding.
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(b) Was the analysis carried for dry soil conditions or wet 
soil conditions or both and does the coefficient of 
friction represent the minimum of all the cases considered? 

(c) Was the consideration given that the stress ratio of 0.57 

represents the dynamic condition while the coefficient of 
friction 0.59 represents the static condition? 

(d) Justify the value of coefficient of friction of 0.59 as 

2/3 tan where is the angle of internal friction and 
relate this value to the coefficients of friction between 
soil and concrete as published in engineering literature.  

131.21 Provide a set of design drawings for the Category I structures.  
This information is needed for planning of future audit work.
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231.0 REACTOR FUELS SECTION, CORE PERFORMANCE BRANCH 

231.1 Regarding the design limits of the fuel rod cladding, it 

(4.2.1.2) is not clear as to whether the internal fuel rod pressure 

of the peak power rod will b e allowed to excee d the nominal.  

coolant design pressure.  

231.2 Recently we have questioned the validity of fission s 

(4.2.1.2) release calculations in most fuel performance codes 

including FATES for burnups greater than 20,000 MWd/:tU.  

231.3s 

Combustion Engineering was informed 
of this concern 'and 

will soon beprovided with a method of' correcting gas 

release calculations for burnups greater than 20,000,MWd./tJ.  

Since there is no question of the adequacy of FATES for 

burnups below 20,000 MWd/tU, the San Onofre calculations 

are acceptable forloperation early 
in life until the peak 

local burnup. reaches 20,000 NWd/tU. 
For burnups in excess 

of that value,.FATES calculations 
(and other affected 

analyses) must~be redone using the correction method 

mentioned above *or such modified 
methods that might be 

submitted by the applicant or Combustion Engineering' and 

approved by the NRC.  

In view of the above, provide the EOL. internal fuel rod 

pressure in addition to; the worst tolerance case.  

231.3, Provide references of the hydro static burst tests mentioned, 

(4.2.1.2) in section 4.2.l.2.2.l.H. Also discuss what the burst 

pressure and-crufeeta elongation prescribed minirvum 

values are.  

231.4 Provide the permissible fuel rod cladding tolerances.  

(4.2.1.2) 

231.5 What is the restriction that is placed upon the hydride 

(4.2.1.2)orientatio factor? Discss thereasoningfor calculatin 

thehydride orientation factor at three partialcross 

sections rather than for the entire tube cross section.  

is the orientation check before or after the tube straight

ening process? 

231.6 Reference the NRC apptoved out-of-pile test for fuel 

r(4.2.1.2) pellet thermal stability.  

Provide justification for the use of a constant thermal 

(4.2.1.2)S emissivity o f 0.85 for the fuel. p FeATft.
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231.8 The treatment of fuel densification is inadequate.  

(4.2.1.2) Provide an analysis of the effects of fuel densification 

in the following areas: 

(1) power spikes caused by axial gap formation, 

(2) increase in LHGR because of pellet length 

shortening, 

- (3) creep collapse of the cladding because of 

axial gap formation, and 

(4) changes in stored energy caused by decreased 

pellet-cladding thermal conductance resulting 

from increased radial gap size.  

231.9 Provide justification as to why the effects of irrad iation 

(4.2.1.3) upon the specific heat of the A1 2 03 -B4 C mixture is expected 

to be small. In particular provide the pertinent Debye 

temperature of this mixture.  

231.10 In designing the control rod for pellet gas release, is 

(4.2.1.4) the increased quantity of gas which might be generated 

during a core thermal transient taken into account? In 

particular, discuss helium release for any transients 

leading to plenum temperatures greater than 1000 0 F.  

231.11 Specify the burnup at which time the larger coefficient 

(4.2.1.4) of thermal expansion for the Ag-In-Cd alloys is sub

stituted into control rod design evaluations.  

231.12 Other than rod withdrawal testing, are there any tests 

(4.2.1.5) to determine if control rods have been perforated? 

231.13 Please outline the thermal-mechanical 
history of the 

(4.2.2.2) fuel cladding.  

231.14 Give the estimated frequency and amplitude of the lateral 

(4.2.3.1) displacement of fuel rods under steady-state flow-induced 

vibration (note any span dependence). What is the fre
the latera 

quency of the natural free vibration? 

231.15 Section 4.2.3.1.3 states that observed fuel rod bowing 

(4.2.3.1) is the result of spacer grid axial restraint upon fuel 

rods. Provide documentation to support this assertion.  

231.16 Inconel- 6 2 5 and Zircaloy- 4 are stated to be chemically 

(4.2.3.1) compatible. Discuss why the two low temperature eutectic 

reactions between these materials would 
not possibly. degrade 

the claddimig during a possible design basis- accident.
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231.17 Explain how the growth correlations fdr fuel rod and 
(4.2.3.1) guide tube growth are statistically combined.  

231.18 What criterion was used to establish the 5g limit as 
(4.2.3.1) described in section 4.2.1.3.1.5 A? 

231.19 A section should be added in Fuel Rod Design Evaluation 
(4.2.3.2) to discuss the linear heat generation rate limits with 

consideration given to steady-state and short-term 
transient operation.  

231.20 It is stated that hydride platelet orientation for 
(4.2.3.2) hydrogen concentrations of up to 400 ppm has no apparent 

effect upon the ductility of Zircaloy tubing ruptured 
at 600 0F. What effect might the hydride orientation 
have upon tube bursts at temperatures greater than 600 0 F? 

231.21 In the FSAR amendment to be submitted on cladding collapse 
(4.2.3.2) analysis for section 4.2.3.2,8, the time to collapse of the 

worst case fuel rod should be included.  

21l.22 In section.4.2.3.2.10, please provide clarification and 
(4.2.3.2) references for the statement "Extensive experimental work 

and operating experience.have shown that the design para-
meters chosen conservatively account for changes in thermal 
performance during operation....." 

231.23 Provide justification for the following sentence from 
(4.2.3.2) section 4.2.3.2.16, "The higher flow resistance of the 

16x16 arrangement would lead to a more rapid flow recovery 
downstream of any blockage than would occur with the 14x14 
array.  

231.24 What are the permissible tolerances on assembly spacer 
(4.2.4.1) grid outside dimensions? Are all grids checked, arnd-if 

so when? When are the fuel rod channel spacings measured1? 
Is there any minimum acceptable rod-to-rod gap?
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361.0 GEOLOGY SECTION, SEISMOLOGY/GEOLOGY BRANCH 

361.3 Provide a legible Regional Geologic Map. The map provided in 
(2.5) 

Figure 2.5-2 is extremely difficult to read and interpret.  

361.4 Provide the geophysical and boring log data base from which 
(2.5) 

were developed the subsurface structures shown in the exhibits 

and cross-sections included in volume II of reference 25 (Recent 

Ceotechnical Studies, Southern Orange County, California, 'Southern 

California Edison Company, Feb. 1976).  

361.5 Page 2.5-13 of the FSAR states that the Cristianitos fault is 
(2.5) 

clearly delineated but that no other major geologic features 

can be seen in the geophysical data. Explain why such structures 

as the Mission Viejo and Shady Canyon faults and others are not 

observed, and in light of this comment on the adequacy and 

reliability of the-geophysical data.  

361.6 Since boring and seismic reflection data is lacking in the site 
(2.5) 

area, where it is most needed, provide evidence that the 

southeast trending faults (Shady Canyon, etc.) shown in Exhibit B 

of reference 25 do not underlie the plant site.  

361.7 What is the structural relationship of the faults mapped by 
(2.5) 

Blanc and Cleveland, as shown in Figure 2.5-9 of the FSAR, and 

those shown in Exhibit B of reference 25?
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FC/NRR Tyrone Greene 415-7227 T5E48 
14. TITLE OF RECORD SERIES (Refer to NUREG--0910) 15. RECORD SCHEDULE NUMBER 

(Complete a separate form for each series) (Refer to NUREG-09 10) 

NUCLEAR POWER PLANT DOCKET FILES NRCS 2-20.9c 

16. CLASSIFICATION OF RECORDS 17. RECORD MEDIUM 

X NLASFIDX PAPER AlL UDIOVISUAL 111 
OTESpcf beow MICROFORM *,MCIERAAL 

HIGHEST CLASSIFICATION * PROVIDE SPECIFIC MEDIUM 

18. TOTAL NUMBER OF CONTAINERS 19. FPE OF CONTAINER(S) 
__(NOTE: Paper records must be retired in 1-cubiv-oot record center boxes) 
X RECORD CENTER BOX 

.7'
OTHER (Speci) 

20. GENERAL DESCRIPTION OF RECORDS 
(Provide a general description of the recotrds using tenns commonly used by the staff familar with the recordls.) 

50-362 Southern California Edison Company 
San Onofre Uit 3 

Date Span: 05/1970 thru 06/1992 

NRC FORM 35 (11-93) PRINTED ON RECYCLED PAPER



Page No. 1 
04/19/97 

50-362 REPORT 

BOX DOCKET DESCRIPTION DATE DATE 
NO. NO. FROM TO 

01 50-362 APPLICATION & AMENDMENTS 05/01/1970 12/31/1977 

01 50-362 APPLICATION & AMENDMENTS 01/01/1978 06/30/1982 

01 50-362 APPLICATION & AMENDMENTS 07/01/1982 11/30/1991 

01 50-362 MISCELLANEOUS APPLICANT 09/01/1971 07/31/1978 
CORRESPONDENCE 

02 50-362 MISCELLANEOUS APPLICANT 08/01/1978 06/30/1980 
CORRESPONDENCE 

02 50-362 MISCELLANEOUS APPLICANT 07/01/1980 02/28/1981 
CORRESPONDENCE 

02 50-362 MISCELLANEOUS APPLICANT 03/01/1981 06/30/1983 
CORRESPONDENCE 

03 50-362 ABNORMAL OCCURRENCE FILE 01/01/1974 07/06/1981 

03 50-362 ABNORMAL OCCURRENCE FILE 03/01/1987 12/31/1988 

03 50-362 ABNORMAL OCCURRENCE FILE 01/01/1989 11/30/1990 

03 50-362 MEMORANDA CORRESPONDENCE 06/01/1970 12/31/1974 

03 50-362 MEMORANDA CORRESPONDENCE 01/01/1975 12/31/1977 

03 50-362 MEMORANDA CORRESPONDENCE 01/01/1978 05/31/1979 

04 50-362 MEMORANDA CORRESPONDENCE 06/01/1979 11/30/1982 

04 50-362 HEARING & OPPOSITION FILE 03/01/1971 06/30/1973 

04 50-362 HEARING & OPPOSITION FILE 07/01/1973 04/30/1976 

05 50-362 HEARING & OPPOSITION FILE 05/01/1976 12/31/1977 

05 50-362 HEARING & OPPOSITION FILE 01/01/1978 08/31/1980 

05 50-362 HEARING & OPPOSITION FILE 09/01/1980 06/30/1981 

05 50-362 ENVIRONMENTAL CORRESPONDENCE 07/01/1970 10/31/1978 

05 50-362 ENVIRONMENTAL CORRESPONDENCE 11/01/1978 06/30/1981



Page No. 1 
04/19/97 

50-362 REPORT 

BOX DOCKET DESCRIPTION LTR 
NO.-NO. DATE 

06 50-362 INSPECTION REPORTS 71-01 THROUGH 80-14 (4/8/71 
THROUGH 9/19/80) 

06 50-362 FIRST DRAFT OF TECHNICAL SPECIFICATIONS IN 08/11/1982 
RESPONSE TO NRC 7/15/82 REQUEST FOR ALL DATA TO 
PREPARE TECHNICAL SPECIFICATIONS 

06 50-362 SUMMARY REPORT ON BASIC DATA FROM TWO ONSHORE AND 08/01/1980 
SIX OFFSHORE GEOLOGIC BORINGS 

06 50-362 PRIMARY REACTOR CONTAINMENT INTEGRATED LEAKAGE 06/30/1982 
RATE TEST AND PRIMARY CONTAINMENT STRUCTURAL 
INTEGRITY TEST 

06 50-362 INSERVICE INSPECTION AND TESTING PROGRAM PLAN 07/05/1983 

06 50-362 RM752, INSPECTION OF LOW PRESSURE ROTORS FOR 03/23/1987 
STRESS CORROSION CRACKING 10/85 AND RM778/87, 
INSPECTION OF LOW PRESSURE 1 ROTOR FOR STRESS 
CORROSION CRACKING 

07 50-362 UNIT 3 CYCLE 6 OUTAGE REPORT VOLUMES 1, 2 AND 3 06/26/1992 

07 50-362 EVALUATION OF THE REPORTED HIGH EXPOSURE TO 05/07/1987 
EXTREMITY TLD #80365 IN OCTOBER 1986 REVISION I 
(PROPRIETARY)


