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'September 7, 1972

s T

Richard C. DeYoung, Assistant Director for Pressurized Water Reactors, L
TECHNICAL ASSISTANCE REQUEST =- CONTAINMENT DESIGN PRESSURE

Your memo dated September 7, 1972 requested summary statements on the adequacy
of containment design pressure for inclusion in the Safety Lvaluations for
Forked River 1, San Onofre 2 and 3, Zion 1 and 2 and Kewaunee by a target

date of September 11, 1972. We do plan to provide assistance in this

matter but it is obvious that a completion date of September 11, 1972 is

not possible. I am advised by Knuth and Tedesco that additional informa~

tion will be needed from the applicant. We will review the scope of work
needed and our manpower resources and inform you early next week of our
proposed schedule.

Originsl Sigaed by~
Frank Schroeder, Jv,

Frank Schroeder, Assistant Deputy
Director for Technical Review
Directorate of Licensing

ce: J. M. Hendrie, L
" A. Giambusso, L
W, G, McDonald, L
D. F. Knuth, L
R. L. Tedesco, L
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J. M. Hendrie, Eeputy Director for Tachnical Review
Directorate of Licensing

TECHNICAL ASSISTANCE REQUEST = CONTAINMENT DVSIGﬂ PRESSURE )

Forked River 1 - CcP . Docket No. 50-363 .""P.ﬁ. - C. Moen

San Cnofre 2/3  CP Docket No. 50-361/362  P.M. - R. Birkel
. Zion ‘172 . oL Docket Mo, 50-295/304 . P.M. = R, Birkel
' Kewaunee OL Docket No. 50-305 P.M. - L. Crocker

Requesting Branch: ' PWR Branch No. 3 & No. 2 (for'Kewaunée)
Project Manager: Indicated above E
: Technical Review Branches: Reactor Systems and Ccrtainmen Systems

nescription of Raquest

The ACRS reportz on San Onofre 2/3, dated July 21, 1972, 2nd on Forkad
River 1, dated Auzust 17, 1572, included the statement, '"The Committes
understands that the Regulatory Staff is reviewing the adequacy of the
proposed design presdsure For the reactor containment building. The -
Committes wishes to be kept informed.”™ The ACRS reports on Ziom 1/2
and Xewaunee, both dated August 17, 1972, Ancluiec the. gtatepant, "Tha
Coomittee recommends that the Regulatory Staff confirm the adequacy _
¢f the applicant’s snalysis of peak overall aceident pressures during -

- postulated logs~oi-coolant accidents, a3 well as: the respcnse of cou-
partment walls within the containment to dynamic- foxces .during such
events,

' Please provide summary statements on thia matter. for inclusion in the
- Safety Evaluations for tha listed faecilities, 7Tha rezctor wvendors
and A-Z's ave (1) Cowbustion IZngineering, Ine. and Burns & Ree, Inc.
for Forked River, (2) Combustion Engineering, Inc. snd Sechtel Corpora-:
tion for San Cnofra 2/3, (3) Westinghouse Elactrie Corporation aad -

Sargent and Lundy for Ziomn 1/2, and (4) Weatinghouse Zlectric Corporation ‘5

~and Ploneer Service and “nginger*ng Company for Xswaunse.
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biTarget Date for Cowpleticn

S MiHendrts .

The targat dates for issuvance of cur ?afety mvalLations for thege

applicaticns wsre all prior to:September 1, 19 72.?
requested information cannot be provided by a target date of September 11,

1972.
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5. Boyd, L

J. Skovhelt, L =
R, Muller, L.
Denton, L
¥Mchonald, L

W. Klecker, L
Rogen, L

‘R« Maccary, L

P. Kauth, L
L. Tedesco, L
Stello, L
Lainas, L
Schwencer, L
Xatel, L
vasgallo, L~
R: Goller, 1.
W. Mocn, L
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RABirkel,
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'_LCrocker, L

'OriginalSignedby

C.ueYoung

Flease advise 1if the

R. C. DeYoung, Assiatant Director
for Pregsurized Water Reactors.
Directorate of Licensing °
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: SEP. 1197
. R. C DeYoung,‘Assistant Director for PWR s,.Uﬂ”"

SAN' ONOFRE 2/3

;_PLANT NAME-* ‘San Onofre 2/3
.7 _LICENSING STAGE: .CP. .
" DOCKET .NUMBER: - 50- 361 362; P A
." RESPONSIBLE BRANCH: PWR #3 RN
"REQUESTED COMPLETION DATE: " NA .~~~ -
APPLICANTS RESPONSE DATE. NECESSARY’ FOR
S NEXT ACTION :‘PLANNED. ONAPROJECT" NA+
" DESCRIPTION OF RESPONSE: .NA . . a
.REVIEW STATUS: Complete”Input For Public Safety R
B b ' AﬁalySiS;Report S T e

“Attached as feques:éd.iS’a correctlon sheet for the de31gn :
basis accident doses for. Sanm Onofre 2/3. 'These doses are *
‘based on the use of, Pasquill type "E". meteorology conditions
- with a wind spéed. of ‘two meters/sec and a containment A
' building 1eak rate of 0. 3é/day. - S :

: Omgmu sxgned by
N R. Denton’ : - :
. ”.Harold R. Denton, AssiSCant Director
;' for Site Safety. S
"V,Directorate of Licensing '
Enclosure :
oAs stated

,cc:>iw/o encloéufé;\ T .. DISTRIBUTION: .i S
. “'A: Giambusso. . . - .~ lwBcket File - 50-361, 362 - °
- . . W. McBomald .. - - | coLn L Rdg. o
Cees w/enclosure \lgﬂ‘ﬁ”“’i-““‘l‘;Q‘n_L=AP/SS“

~.8. H. Hanauer, =~ - ' S

J# Hendrie. .
- W. P. Gammill . i
.. K. :Goller : T ST 2
SR Birkel ot U o T
C. Ferrell e S |
2 IR LI ;o«Aj'f‘w: R e e
. oFFicER __L_E§_‘é_]?_/f__’_l____ L[O(S_}" LAS _____ /‘/W
ammw5>.9f§£;§ll§h§§“ﬂg _____ QEE}_:NEEP __________ om | ;;E;;mh;;“;m;“m“;;;;";;g;ﬁ;i;;

" DATEp. ""§£%§[]Zm,;;;“§félnﬁzg __________ ?]""1“123_;l;“";“; _____ S O N
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Accident

Loss-0of-Coolant
Refueling

Gas Decay
Tank Rupture:

Assumptions

-Thyroid

SAN - ONOFRE 2/3

ACCIDENT CONSEQUENCES |

Two-Hour Site Boundary

Doses (Rem)

LPZ Course Of

Accident Doses

Whole Body
120 5
6 K1
0 4

(1) Pasquill Type "E," &= 2.0 METERS/SEC

(2) Containment leak rate = 0.3%/day
For First 24 hours, 0.15%/day
For time periods greater than one day

Whole Body

(Rem)
Thyroid
70 2
<1 L1
0 L1



'Docket Nos. 50-3614“—““"««(

and 50-362

WUSTRIBUTION:
Docket (2)
* TTPWR-3 Reading

. RP Reading

0GE

RABirkel, L
CMiles, OIS :
VHWilson, L (2)- =

JE . S S S

AUG 3 1972

R. A, Miller, Office of Administration, Regulation

DISPLAY ADVERTISING FOR NOTICE OF HEARING ON APPLICATION FOR CONSTRUCTION

PERMITS FOR SAN ONOFRE NUCLEAR GENERATING.STATION, UNITS 2 AND 3

Fl ease request display advertising of the attached notice in connection
- with Southern California Edison Company and San Diego Gas and Electric

Company's application

Generating Station, Units 2 and 3.

following newspapers:

1375 Sunflower Avenue

A'similar notﬁce has been forwarded to the Office of the Federal Registerh

for construction permits for the San Onofre Nuclear
The notice should be placed in the

Sun Post.
1542 El1 Camino Real
San Clemente, California 92672

Orange Coast Pilot
Costa Mesa, California 92626

Santa Ana Registei
P. 0. Drawer 1318 .
Santa Ana, California 92702

Los Angeles Times
Orange County Edition

Costa Mesa, California 92626

The enclosed notice should

for publication on or about August 11, 1972.

be forwarded to the above newspapers with a request for publication by

August 11, 1972

|

4

!
\
1

Enclosure:

A

Original Signed by
R. C. DeYcung “ _
R. C. DeYoung, Assistant Director
for Pressurized Water Reactors
Directorate of Licensing

" Notice for Display Advertisement

FOR CONCURRENGES SEE DOCKET NO 50-361

ofricEp | AD:PWR A LPWR/és _______ L:PWR-3. . L:AD/PWRS o] i
| %741 Q- SR ‘
surNaME » | VHWilson:tls| RABixkel | 1 KRGoller ... Lg ...............
owres | G di2 QN t72 1712 472 € 2112

M—bw’l '
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T o ;L'_fl‘}'j;“fﬂair;,_;__”.;mﬁi:.. . w1RP Readlng B
T : S S PWR-3 Readlng
0Ge _
. . . L RABlrkel L
o T - VHWllson L (2)
- Docket Nos. 50 361<£—-———-—€&& B ‘ .
and 50~ 362 - AUG 3 1972:,v«

Chief Public Proceedings Branch
Office of the Secretary ‘

FEDERAL REGISTER NOTICE &AN ONOFRE NUCLEAR GENERATING STATION, R

"UNITS 2 AND 3. -

Two signed originals of a. FEDERAL REGISTER notice identifred as follows
are enclosed .for. your transmittal to the Office of the Federal Register'

for riling and publlcat1on"

" SOUTHERN CALIFORNIA. EDISON :COMPANY -
SAN DIEGO GAS AND ELECTRIC COMPANY.
/

. NOTICE OF HEARING ON APPLICATION FOR CONSTRUCTION PERMITS

:Twelve additional conformed coples of the notice are enclosed for your

use.

‘Pleesefinclnde‘the‘encloeed liet_of names in your Certificate of Service.

L ldrigfnai51gnedBy .
Gee ‘K. R. Goller . .
‘ Karl R. Goller, Chief :

: Pressurized Water Reactors
y _ ‘Branch No. 3 R
e Dxrectorate of Licensrng
Enclosures : " :,; L
1. Two Signed: Originals L

2. Twelve Conformed. Coples
“ 3., Service List o

OFFICE S _AD, EWR

>:7F4

Mvvr)___

: ‘ X7415 o - R
'summmep VlelsQ :esp.| RABi¥kel . KRékII .

onten |8 p72 N8/ 70 8/2 073 | .
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Inzthé Mattér of

SOUTHERN CALIFORNIA FDISON COMPANY

:(San Onofre Nuclear Generatlng

| UNITED STATES'OF AMERICA =~ ‘&~
ATOMIC ENERGY COMMISSION - . "

“‘:V.Docket Noé.l564361

SAN DIEGO GAS & ELECTRIC COMPANY handtSQ-362‘

R i N N N g

L Statlon, Unlts 2 and 3

NOTICE OF HEARING oN APPLICATION
FOR_CONSTRUCTION PERMITS

V:‘f,:PurSuant to the Atomic Energy Act of 1954, as amended (the Act), and

"hTthgffegﬁlatibns in Title 10, Code of Federal Regulations, Part 50 "Licensing

ffszPidduction and Utilization. Facilities,'" and Part 2, "Rules of Practice,"

:\hbtiéé_is hereby given that a hearing will be held, at abtiﬁe and place to be

.‘éétgin"the future by an Atomic Safety and Licensing Board'(Bbard), to consider

i

the appllcatlon filed under the Act by the Southern California Edison Company

‘.

and the San Dlego Gas and Electric Company (the appllcants), for construction
:permlts for two pressurized water nuclear reactors designated as the San

‘Onofre Nuclear Generating Station, Units 2 and 3 (the facilities)’, each of

which.is designed for initial operation at approximately 3390 thermal megawatts

with a het electrical output of-approximately 1140 megawatts. The proposed

i
!

facilities are to be located at the applicants' site at Camp Pendleton, San

Diego Chunty, California.



The Board w1ll be de31gnated by the Atomic Energy Comm1531on (Comm1331on)

:‘-Notlce as to ltS membershlp will be published in the FEDERAL REGISTER.

The date and place of a prehearing conference and of the hearing w1ll

;be set by the Board In setting these—dates due"regard‘Will be had for the

,:‘the»convenlence and necessity of the parties or their representatives, as

\_IWellias of the Board members} Notices of the dates and places of the prehearlng

%conference and the hearing will be publlshed in the FEDERAL REGISTER.

Upon receipt of a favorable report prepared by the Adv1sory Committee

fﬁon Reactor Safeguards and upon completion by the CommisSLOn s regulatory staff
-1of a’ favorable safety evaluation of the applicatlon and an env1ronmental rev1ew,

“rhe Dlrector of Regulation w1ll con31der making afiirmatlve findings on Items

:fs,ja”negative finding on Item 4, and an affirmative‘finding_on‘Item'S

:fispééified below as a basis for the issuance of construction permits to the

';ﬁapplicants.

1

- l

:E‘Issues Pursuant to the Atomic Energy Act of 1954, as amended

'ﬁﬁii; whether in accordance with the provisions of 10 CFR 8§50. 35(a)

A'_(a); The applicants- have described the proposed design of the facilities
| 1nclud1ng, but not llmlted to, the principal archltectural and
-englneering criteria for the design, and has identified the major
_features or components 1ncorporated ‘therein for the protection of
the health and safety of ‘the public, I

(bj Such further technical or de31gn information as may be required to

complete the safety,analysis,and which can reasonablylbe left for



e e
'iater consideration,‘will be supplied in the fiﬁal safety analysis
report; \
(c) Safety features or components; if any, whigh require research and
dévelopment have been described by the applicants‘and-the applicants
have identified, and there will be conducted; a research and develop-
ment program reasonably designed fd resolve any safety_duestioﬁé
associated with such features or compénents;band
(d) On fhe basis of the foregoing, there is reasonable_assuraéce thét
- (1) such safety quéstions will bé satisfactorily resolved at or
before thé latest date stated in‘the application for completion
of construction of the proposéd facilipies,wand (ii) ﬁaking into
’Consideration the sitefériteria contained in 10 CFR'Part 100, the
proposéd facilities can be epnstructed and operated at thé propoggd
location without undue risk to thé‘health and safety of the pubiic,'
2. Whether the applicant is technicaliy qualified to désign and construct -
the proposed facilities; |
3. Whether the applicant is financially qualified to design and construct
- the prbposed-facilities; and ﬂ//
4. Whether the issuance of permits for construction of the facilities will

be inimical to the common defense and security or to the health and

safety of the public. = .

Issue Pursuant to National Environmental Policy Act of 1969 (NEPA)
5. Whether, in accordance with the requirements of Appendix D of 10 CFR

Part 50, the construction permits should be issued as proposed.

.



;?;

In the event that this proceedlng is not a contested proceedlng, as

.jdeflned by 10 CFR §2.4(n) of the CommlsSLOn s ”Rules of Practlce," the Board
'1w111 (13 w1thout conductlng a de novo rev1ew of the appllcatlon cons1der

b'and determlne the 1ssues of whether the appllcatlon and the record of the

proceedlng contain suff1c1ent 1nformat10n and the rev1ew of the Comm1s31on s

1 regulatory staff has been adequate to support the flndlngs proposed to be

"':made by the Dlrector of Regulatlon on Items 1-4 above, and to support, insofar

i 3jas the Comm1831on ‘s llcen51ng requirements under the Act are concerned, the
f;constructlon permlts proposed to be issued by the Dlrector of Regulatlon,

'7”fand (2) determlne whether the env1ronmenta1 review conducted by the Commission's

,regulatory staff pursuant to Appendlx D of 10 CFR-Part 50 has been adequate.

- In the event that this proceedlng becones a contested proceedlng, the

f>?Board w111 declde any matters in controversy among the partles and consider

”:uand 1n1t1a11y dec1de as issues in this proceedlng, Items l 5 above as a basis

i

_f;for determlnlng whether the construction permlts should be lssued to the

-1

*-appllcants.

’ Wlth respect to the Comm1351on s respon51b111t1es under NEPA, and
: ¥

'-regardless of whether the proceedlng is contested or uncontested the Board

N

,w111 1n accordance with “section A. 11 of Appendix D of 10 CFR Part 50,

(l) determlne whether the requlrements of section 102(2)(C) and (D) of- NEPA

4
!

and Appendlx D of 10 .CFR Part 50 have been complled with 1n thlS proceeding;

(2) 1ndependently consider the f1na1 balance among confllctlng factors contalned



in the ‘record of the proceedlng with a view to determlnlng the approprlate

‘ actlon to be taken and - (3) determlne whether the constructlon permlts should

be granted denled, or approprlately condltloned to protect env1ronmental values.

The appllcatlon for constructlon permlts, the appllcants Environmental

eReport and Supplemental Env1ronmental Report and, as they become available,

":the report of the Commission' Adv1sory Commlttee on Reactor Safeguards, the

-~

proposed constructlon permits, the appllcants summary of the application,

n the Safety Evaluatlon by the Comm1531on s regulatory staff the Commission's

'ffDraft and. F1na1 Environmental Statements, and the transcrlpts of the prehearing

:hwconference and of the hearing w111 be placed in the Comm1851on s Public

‘}}DOCument Room, 1717 H Street N, w., Washlngton, D. C., where they will be

;ﬂavailable for 1nspect10n by members of the publlc.

C0p1es.of those doCuments will also be made available;at the San
l : )

\Clemente Publlc lerary, 233 Granada Street San Clemente, California for

.vlnspectlon by ‘members of- the publlc between the hours of 10 00 A.M. and

9 OO P. M on Monday through Thursday, and between ‘the hours of 10:00 AM.

and 5 OO P M on Friday and Saturday. Copies of the applicants'/Ehvironmental

Report and Supplemental Env1ronmental Report (to the extent of supply), and

when avallable, the ACRS report the regulatory staff's Safety Evaluation and
f

the Draft and . Flnal Env1ronmental Statements may be obtained by request to

the Unlted States Atomlc Energy Comm1551on Washlngton D. C. 20545,

Attentlon Deputy Director for Reactor Projects, Directorate of Licensing.



;{Any person who WLShes to make an oralﬂor wrltten statement in this
’{jproceedang settlng forth hlS p031t10n -on the 1ssues specified, but who does
' not w1sh'to flle -a petition for leave to 1ntervene,'naywrequest perm1331on
‘\to nakelallrmlted appearance pursuant to the prov131ons of lO CFR §2 715
'j”ot the Conm1331on s."Rules of Practlce.” lelted appearances w111 be permltted
’":fat.theAtlme ot _the hearlng at the dlscretlon of the Board Persons desiring
,:to‘hake a lrnlted appearance are requested to lnforn>the Secretary of the
.f Cohm1831on, Unlted States Atomlc Energy Comm1s51onb Washlngton D. C. 20545,
':iinot 1ater than thlrty (30) days from the date of publlcatlon of this notice

in. the FEDERAL REGISTER.

Any person whose 1nterest may be affected by the proceedlng, who. does

no w1sh to make a 11m1ted appearance and who wishes to part1c1pate as a party
n’ he proceedlng must file a petition for 1eave to 1ntervene.

fPetltlons for leave to lntervene, pursuant to the prov151ons of 10

Vft;CFR §2.714 of the Commission's "Rules of Practlce,” must ‘be recelved in the y

:6tfrce ot ‘the Secretary of the Commlssron, hnlted States Atomlc Energy

'-Commlssron, Washlngton, D.:C. 20545, Attention: Chief, Publichroceedings

'Branch for the Comm1s31on s Pohllc Document Room, 1717 H Street N.:W.,

e h Washlngton D. C., not later than thlrty (30) days from the date of publlcatlon
lof thls notice in the FEDERAL REGISTER The petition shall set forth ‘the

.1nterest of the petltloner in the proceedlng, how that interest may be

,affected by Commission action, and the contentions of the petltloner in



vy . -
: . . .

-réésoﬁably specific defail. A petition which sets forth contentions relating
only to matters outside the Commission's jﬁrisdiction will be denied. A
petition for leave to intervene which is not timely'will be denied unless,

in accordance with 10 CFR §2.714, the petitioner shows good cause for failure
'to.fiie it on time.

" A person permitted to intervene becomes a party to the proceeding and may
examine and .cross-examine witnesses. A person perﬁittgd to»make a limited
appearance does not become aﬂparty, bu;»may state his positioﬁ and ;aise
_questioné:which.he would like to havé answ;red to the extent that the questions
ére within the.scope of thé hearing as specified in the‘issues,set out above.
A member @f the public_does-not have the rigﬁt to participate unless he has

~n

:been .granted the right to intervene -as a-.party. or the right of limited

appearaﬁce. ' p - -
An answer to this notice, pursuant to the provisions of 10 CFR §2.705

of the Commission's "Rules of Practice,'" must be filed by the applicants

not later than twenty (20) days from the date of publication of this notice

in the FEDERAL REGISTER. Papers required to be filed in this proceeding
- . //

may be filed by mail or telegram addressed.to the Secretary of the Commission,

A United States Atomic Energy Commission, Washington, D. C. 20545, Attention:

Y
=TT

Chief, Public Proceedings Branch, or may be filed by delivery to the

Commission's Public Document Room, 1717 H Street, N. W., Washington, D. C.



:,the Comm1531on. -

Pendlng further order of the Board -pa t1es are requ1red to flle,

q7pursuant to the prov131ons of 10 CFR §2. 708 of the Comm1331on S ”Rules of

‘gPractlce, an orlglnal and twenty conformed coples of each such ‘paper w1th

;Wlth respect to thlS proceedlng,‘the Comm1551on w1ll delegate to an

-:i:Atomlc Safety and L1cen51ng Appeal 3oard the authorlty and’ the review functlon

' whlch would otherw1se be exercised and performed by the Comm1s51on. The

.3fCommlss1on will establlsh the Appeal Board pursuant to 10 CFR §2 785 of the

u“f CommlsSLOn s "Rules of Practice," and w1ll make the delegatlon pursuant to

usubparagraph (a) (1) of that section. The Appeal Board will-be composed of

;a;charrman, an assistant chalrman, Dr. John Buck, with a third member to

eéignated by the Commission. Notlce of the Appeal Board S membershlp

ill be publlshed in the FEDERAL RE”ISTER.

UNITED STATES ATOMICMENERGY COMMISSION

P S R ~ W. B. McCool
» e R Secretary of the Commission

A::Dated'at Germantown, Marylahd
- .~this’ 2nd day of August 1972.

!
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W, B Gamnill, Chief, Site AnaleiS hranc; 1.~ o

L2

THRU. B. Grimes, Chief, Accident Analysis Branch L

4{T SAN ONOFRE 2 & 3 LOCA AND REFUELING ACCIDENT CALCULATIONS WITH LATEST
_ MODELS -

e
N “ A
e H

; At. C. Ferrell 8 request, the Loss-of—Coolant Accident and Refueling
'_Accident were re-run with USAECAAR using -the latest models for lodine
"reduction. Table 1 glves the doses calculated. These" vary ‘from"the
" values’ in the ACRS report (dated May 28, 1971) for the,following reasons.,_

1 Loss—of-Coolant Accident

'A.i"Th xoid exclusion boundary dose

* The 1atest spray parameters and assumptioﬁs Tesult in a
spray remcval rate of 7.9 hrs. "1 for inorganie iodines
and ‘a resultant dose reduction factor of 5.4 for.the 0-2 °
hour "dose. This is greatet than the previously calculated
DRF of 3.7. S

‘B.‘,ThyroidovLPZ Boﬁndary‘dose ;Jf

fﬂ,The comparison of new to old dose reduction factors is: .

A

‘?',Time Interval 4, ) ‘NewDRF . - ‘;A, .Qld DRF

- 0-8 Hours :. fg;f. 7.9 5: - : ;i*;'ia.s‘,,

s . 8- 24 Hours . :-',»‘.e' .9.9,;"1  3j> ;.Ti aE  6;05{;‘
| ‘; =30 Days e 92
':;Q.73Whole body doseSv“ o »'-‘ffs.:i;; :{:{T | 2 i

’““Our method of computing average energies per disintegration

. has changed since the ACRS report was written. “The values .

':”given in that report were based on gamma decay energies only; .
juthe data in Table I are based on - gamma plus- beta decay energ1es.< :

A.'""



RETEE

"~:gz;ﬂ Refueling Accident 55¢ T I o L e

.’:}; A, Thyroid exclusion boundary T ';lz," L .
.;.The difference here 18 due to'a combination of factors R
reaulting from a change in models. .. : S
(1) 994, not 98%, of the ioddnes released ere assumed
: ,to remain in the pool. SRS
:?}fku,:.(Z)/ The filter efficiency is aseumed to- ‘be" 90% for in—' RN
.. organié¢ and 70% for organic with 25% of the iodines
" - ‘above the pool assumed to be in the orgdnic form,. -

-Thie is oppoeed to. the 90% efficiency used previously.
o B Whole body doees
The gamma plus bete energiee are currently used but the t
fraction released ‘from the core is reduced from 20% of .
- the noble gases to 10% Theee two factore cancel each
' other outs - A :
e, Thyroid LPZ boundary doses *if."
; This value ie the same  as: that reported in the ACRS report,-
probably due to round—off. - . : -
R S ‘ﬁ Elinor Adensam 3
B A ‘Accident Analysis Branch
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3.9.2 ASME Code Class 2 and 3 Components

All seismic Category I components, equipment and systems in AS&E Code
Class 2 and 3 and_outside of the reactor coolant pressure- boundary, will
be designed, fabricated and inspectedlin accordance with the requirements
of the applicable codes delineated in Section 3.2.2, "System Quality

Group Classification.”

They will bé désignéd to sustain normal loads, anticipated transients and
the Operational Basis Earthﬁuake within the appropriate code allowéble
stress limits and the Design Basis Earthquake within stress limits which

are comparable to those associated with thetemergency operating condition
category. We consider that these stress criteria provide an adequate margin

of safety for Seismic Category I systems, components and equipment.

k!
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Seismic Design of Category I Instrumeﬁtation and Elecfrical Equipmént
The reactor protective system, engineered safety feature circuits and
the emergency power system are designéd to meet Category I (seismic)
deéign criteria. The seismic requiréments established by the seigmic
system analysis will be incorﬁorated into the equipment specifications

to insure the equipment purchased or designed will meet seismic require-

ments equal to or in excess of the requirement for Category I (seismic)

components,

The final evaluation of the topical report "Seismic Testing of Electrical

and Control Equipment (WCAP-7397-L)" has not been completed at this time,

. however, we anticipate no major seismic component or instrumentation
qualification problems. We will pursue it as a post construction permit

“item.
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4.2.2 Reactor Vessel Internals (Mechanical Design)

For normal design loads of mechanical, hydraulic, and thermal origin,
including anticipated plant transients and the operational basis earthquake,
the reactor internals will be designed tc the stress limit criteria of

Article 4 of the ASME Boiler and Pressure Vessel Code Section III.

Under design basis accident conditions, which include the combined loads

from a recirculation line break or a steam line break plus the Design Basis

Earthquake, the reactor internal components will be designed to the criteria . .

submitted in Section 14 of the PSAR; These criteria are consistent with
comparable‘code emergency and faulted operafing condition‘category limits
and the criterié which haveibeen accepted for all recently licensed plants.
We find these criteria acceptable. The dynamic analyses of tﬁe Watts Bar
‘NuclearfPlant"reactor'internals are discussed in Section 3.9.1, "Dynémic

System Analysis and Testing."
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5.2.1 Design'Criteria, Methods and Procedures (Reactor Coolant Pressure
Boundary)

The reactor coolant pressure boundary will be a Seismic Category I system
designed, fabricated, and inspected in accordance with the requirements of

the applicable codes delineated in Section 3.2.2, System Quality Group Classi-

fications. The applicable codes and code editions comply with the rules of
10 CFR 50, Section 50.55a, "Codes and Standards". The stress limit criteria
specified for ghe normal and upset operating condition categories of the
appiicable codeSHQill apply for ail normal loads and anticiapted transients

including the Operational Basis Earthquake.

(Under the loads calculated to result froﬁ the Design Basis-Accident, the
Design Basis Earthquake, and the combination of these postulated events,

the components of .the reactor Eoolantupressure“boundary.will_be designed

to the applicable emergency aﬂd faulted Aperating condition qafegory limits

of the appropriate codes or where the appropriate‘codes do not pfovide
explicit design limits for these operating condition categories, to the
criteria subﬁitted inbApﬁ;ndii B of the PSAR.) The plastic instability limits
allowed by NB-3200 of the Code will not bg employed for pumps and Qalves under
any 1oading conditions. In addition, active components, i,e., pu&ps and valves
required to operate reliably in order to perform a §afety function such as safe
shutdown of the reactor or mitigation of the consequences of a pipe break will
bé designed to deformation limits that are consistent with operational require-
ments. - Under these restrictive deformation criteria, calculated primary

stresses will be in the elastic range. We find the above stress and deformation

criteria acceptable.
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(In accordance with Parégraph 1.701.5.4 of the ANSI B31.7 Nuclear Power
Piping Code, which requires that piping shall be supported to minimize
vibration and that the designer is fespénsible to observévthat vibration
is’within acceptable levels, é vibration operational test program to
verify that the piping and'piping réstraints within the RCPB have been
designed to withstand'dynamic effects due to valve closures, pump trips,
efc. will be performed during staftup and initial operating conditions.
The.proposed tests and the associated actions e.g., pump trips, valve
actuaﬁions, etc., thatrare.to Be.ﬁsed in this program will be similar to
those experienced during reactor operation énd provide an acceptable basis

for conducting the vibration operational test program. )

(The above conclusions in parentheses assumes that the verbal statements of

the applicant will be adequately documented.



Consultants
The following consultant has been requested to review and evalute the

applicant's proposed seismic design criteria for structures, systems and

components.

Nathan M. Newmark, Consulting Engineering Services

Urbana, Illinois : !

(Our consultant has reviewed the Watts Bar PSAR including applicable amend-
ments and finds the seismic design criteria documented therein to be accept-

able.)

[Our consultant has not completed his final review of the applicant's submittals.
We believe that no substantive issues will arise and that the consultant's report

~will-be completed prior -to~the ‘ACRS meeting -for Watts Bar.]
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© ENCLOSURE NO;'l . :

SOUTHERN CALIFORNTA EDISON COMPANY

SAN DIEGO GAS AND ELECTRIC COMPANY

SAN ONOFRE, UNITS 2/3

DOCKET NOS. 50-361/362

- | ” MEETING NOTES

Sﬁmmagz

. A meeting was held with the San Onofre 2/3 ACRS Subcommittee on June 19 and

.20, 1972, at the U. S. Geological Survey - Western Center, Menlo Park,
California. The purpose of the meeting was to discuss the staff's evaluation
and conclusions regarding site geology/seismicity and other items resulting
from the staff review of the San Onofre 2/3 CP application. An attendance
list is attached for each day of the meeting. The CP review has been
completed and a July meeting with the ACRS is contemplated.

Discussion

The meeting of June 19 was primarily directed to the discussion of geology
and seismicity of the site. Presentations were made to the Subcommittee by
the staff and our consultants summarizing the results of our evaluation of
the data and information presented by the applicant and.documented in Amend-
ment Nos. 10, 11 and 12..to the PSAR. It was indicated that our conclusions
did not agree with those of the applicant, however, in discussing this matter -
with them it was initially agreed that the San Onofre 2/3 design should

meet a design criteria of .67g. The staff indicated that the draft NOAA
report directed attention to ''occasional peaks of 3/4g' however it had no
significance in establishing structural seismic design bases and leads to
misinterpretation. NOAA also stated that the 3/4g is a high frequency spike
and did not contribute to the response spectra nor becomes controlling in
any way. The Subcommittee agreed and recommended that suitable changes be
incorporated in the report. '

Presentations regarding site geology/seismicity were made by the applicant

and their consultants, but at the request of the Subcommittee were limited

in nature since no unresolved considerations existed between the staff and
applicant. The Subcommittee did note that consideration of near-shore generated
tsunamis should be considered although this aspect should not of itself

~delay the review in that, if shown to be necessary, suitable provisions could



be made to provide suitable tsunami protection either at the seawall or to
accommodate wave runout with respect to. the intake structure. It should

be noted that the Subcommittee as Wwell as the staff and our consultants agreed
that this matter will not necessarily be easily resolved but that the commitment
by the applicant to consider and evaluate the dynamic and static effects on

the site of near-shore generated tsunamis as well as wave runout conditions,

is acceptable.

Regarding the Cristianitos Fault, the applicant has committed to additional
trenching to. better establish the tectonic character of the fault. Observers
from the staff, our consultants as well as California State representatives
will inspect the trench. It was concluded that whether or not the Cristianitos
Fault is active or not, the offshore fault is the controlling factor. The
Subcommittee found this to be acceptable. '

The Subcommittee agreed that the DBE seismic response spectra being developed
for the 0.67g zero period acceleration, 2% damping, is acceptable. Overall,
the Subcommittee accepted the staff's conclusion for the geology/seismicity
for the site.

As a consequence of the more conservative seismic design bases, various safety
related structures and other features of the plant are being redesigned by

the applicant. In general, buildings will be reduced in height and increased
in area to present a lower profile. “Séparate‘spent fuel pools, refueling
water storage tanks, and primary plant makeup water storage tanks for each
unit will be provided as well as relocation of the safety injection rooms

and diesel generaters. ' These and other design changes, as well as the delay
of upwards of one year in the project resulting from the geology/seismology
concern has increased the project cost approxrmately 15-20% (current total
estimate is $1 bllllon)

Areas that will require modlflcatlon to meet the higher seismic design basis
include: . b ~

e

a. Shear keys on the core support barrel.
b. Control rod drive assemblies (grid or snubbers required).
c. Reactor vessel supports (upward vertical restraints).

d. Steam generator supports (upper and lower pipe snubber-tube bundle may
require additional support also)

e. Pressurizer - upper support against rocking motion.



f. Reactor coolant pump - w1ll requ1re rlgld (columns restralnlng vertlcal

‘ and horizontal motion by way of pins ‘on ‘each end of column allowing
pump to move) rather than spring hanger supports, stronger pump ca51pg
may also be required.

'g. Fuel assemblies and core.

The topics discussed during the June 20 meeting primarily -evolved around

ECCS performance. The applicant has indicated that their core design is

similar to Arkansas Unit 2 with ECCS analysis supported by Report CENPD-46.

In addition, the San Onofre 2/3 design incorporates the use of high pressure
(600 psi) safety injection tanks. San Onofre 2/3 will also use pre-pressurized
fuel; credit, however for ECCS perfO?mance will not be taken for this design
change. The current design meets the requirements of the interim ECCS criteria.
Similar to Arkansas Unit 2, the applicant has agreed to provide parametric
studies to support the San Onofre 2/3 design.

Additional items discussed included quality assurance, ATWS, common mode
failure, loose parts monitoring, tsunami generation, Appendix I considerations,
and R&D items. The only unresolved issue at this time is tornado design
criteria to be applied to the station. This matter will be further discussed
with the staff with anticipation of resolution prior to the July ACRS meetlng._
" The staff report to the ACRS will be issued WB June 26, 1972. .
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VI. ENVIRONMENTAL IMPACT OF POSTULATED ACCIDENTS

A.  PLANT ACCIDENTS

‘.A high degree of protection against the occurrence of postulated
accideﬁts at the San Onofre Nuclear Generating Station, Units 2 and 3,
'is pfqvided through‘correct design, manufacture, and operation and the
quality assurance program used to establish the necessary high integrity
of the reactor system. Dé;iations that may occur are handled by protective
systems to place and hold the plant in a safe condition. Notwithstanding
this, the conservative postulate is made that serious accidents might
occuf: in spite of the fact that they are extremely unlikely, and
engineered safety features are installed to mitigate the consequences of
these postulated events. The probability of.occurrence of accidents and
the spectrum of their cgﬂgé&ﬁénces to be considered from an environmental
effects standpoint have beén analyzed using best estimates of probabilitiés
and realistic fission product release and transport assumptions. For site
évaluation in our safety re&iew, extremely conservative assumptions were
used for a purpose of comparing postulated doses resulting from a hypo-
thetical release of fission products from the fuel, against the 10 CFR
Part 100 siting guidelines. The computed doses that would be received by
the population and environment from actual accidents would be significantly
less than those calculated for our site evaluation. The Commission issued
guidance to applicants.on September 1, 1971, requiring the coﬁsideration of

a spectrum of accidents with assumptions as realistic as the state of



knowledge permits. The applicant's response was contained in the
"Supplement to Applicant's Environmental Report, Construction Permit
Stage" dated December 22, 1971.

The applicant's report has been evaluated, using the standard

accident assumptions and gui&ance issued as a proposed amendment: to
-Appendix D of 10 CFR Part 50 by the Commission on December 1, 1971.

Nine classes of postulateé accidents and occurrencés rénging in séverity
from trivial to very serioué were identified by the Commission. :In
general, accidents in the hiéh consequence end of the spectrum have a

low occurrence rate, and those on the low consequence end have a higher
occurrenée rate. The examples selected by the applicant for these cases
are shown in Table VI-1. The examples selected are reasonably homogeneous
in terms of probability within each class, although (1) the release éf the
‘waste gas decay tank contents is considered as more appropriately in

Class 3, and (2) the steam generator tube rupture as more appropriately

in Class 5. Certain assumétions made by the applicant do not exactly

agree with those in the proposed Annex to Appendix D, but the use of
alternative assumptions &oés not signifiéantly affect overall envifonmental
risk.

Staff estimates of the dose which might be received by an assumed
individual standing at the sife boundary in the downwind direction, using
the assumptions in the proposed Annex to Appendix D, are presented in
Tabie VI-2. .Staff estimates of the integrated exposure that might be

delivered to the population within 50 miles of the site are also presented



in Table VI-2. The man-rem estimate was based on the projected population
around the site for the year 1980.

To rigorously establish a realistic annual risk, the calculated doses:
in Table VI-2 would have to be multiplied by estimated probabilities. The
‘eventsjin Classes 1 and 2 represent occurrences which are antiqipated
duripg plant operation and their consequences, whiéh are ?ery small, are
considered within the fraéework of routine effluents from'the plant.
Except for a limited amount of fuel failures and some steam genefator
'leakagé, thé events in Classes 3 through 5 are not anticipated during
plént’pperation, but events of this type couid occur sometime during the
40 year plant lifetime. Accidents in Classes 6 and 7 and small accidentS'
in Class 8 are of similar or lower probability than accidents in Classes
3 through 5 but are still possible. The probability of occurrence of large
"Class 8 accidents is very small. Therefore, when the consequehces
indicated in Table VI-2 are weighted by probabilities, tﬁe envifonmental
risk is very low. The posfulated occurrences in Class 9 involve sequences
of successive failures ﬁore severe thaﬁ those required to be considered
in the design bases of pfotective systems and engineere& safety features.
The consequences could be severe. However, the probability of their
occurrences is so small that their environmental risk is extremely low.
Defense in depth (mulgiple physical barriers), quality assurance for design,
manufacture and operation, continued surveillance and testing; and con-

servative design are all applied to provide and maintain the required high



degree of assurance that potential accidents in this class are, and will
remain, sufficiently small in probability that the environmental risk is
extremely low.

Table VI-2 indicates that the realistically estimated radiological
éonsequences of the postulated accidents would result in exposures of
an assumed individual atﬂt@e site boundary to concentrations of radio-
active materials within or comparable to the Maximum Permissible Con-
centrations (MPC) of Appendi# B, Table II, 10 CFR Part 20. TablejVI—Z
‘ alsé shows that the estimated integrated exposure of the population
within 50 miles of the.plant from each postulated accident would be
- orders of magnitude smaller than that from naturally occurring radio-
‘activity, which corresponds to approximately 568,000 man-rems per year
based on a natural backgrouné of 100 mrem/yr.
| When considered with the prébability of occurrence, the annual
potential radiation exposure of the population from all the postulated
accidents is an even smaller fraction of the exposure from natural back-
‘ground radiation and, in fact, is well within naturally occurring
variations in the naturai Eackground. Itvis concluded from the results
of the "realistic" analysis that the envirommental risks due to postulated'

radiological accidents are exceedingly small.



TABLE VI-1

CLASSIFICATION OF POSTULATED ACCIDENTS

AND OCCURRENCES

3.0

4.0
5.0

"6.0

7.0

8.0

9.0

Class AEC Description.

1.0 Trivial Incidents

2.0 Small releases outside
containment

Radwaste system failures

Fission products to primary
system (PWR)

Fission products to primary
and secondary systems (PWR)‘

Refueling accident
Spent fuel handling accident
Accident initiation events

considered in design basis
evaluation in the SAR

Hypothetical sequence of
failures more severe than
Class 8

Applicant's Example(s)
Not Considered

Miscellaneous small spills and
leaks outside containment

Radwaste systems failures-release
of 10% of Gas decay tank contents,
and failure of liquid radwaste
primary ion exchanger

Failed Fuel

Failed Fuel and steam generator
tube leak plus loss of load

Fuel handling accident in containment

Fuel handling accident-fuel handling
building

Gas decay tank rupture (1007
contents), steam line break,
steam generator tupe rupture,
Control rod ejection, Loss-of-
coolant pipe break.

Not Considered



TABLE VI-2

SUMMARY OF RADIOLOGICAL CONSEQUENCES

OF POSTULATED ACCIDENTS

Estimated Dose -

Estimated Fraction to population
. . of 10 CFR Part 20 in 50 mile
Class Event - limit boundary (1) radius man-rem
1.0 Trivial Incidents 2/ _ 2/
2.0 Small releases outside
containment 2/ 2/
3.0 . Radwaste system Failures
3.1 Equipment leakage or
malfunction '
3.2 Release of waste storage
tank content
3.3 Release of liquid waste
storage contents
4.0 Fission products to
primary system (PWR) _
4.1 Fuel cladding defects , N.A. "~ N.A.
4.2 . Off-design transients
’ that induce fuel failure
above those expected N.A. ‘ N.A.
5.0 Fission products to
primary and secondary
. systems .(PWR)
5.1 = .Fuel cladding defects
- : and steam generator
leaks ‘ 2/ 2/
5.2 Off-design transients '
that induce fuel failure
. above those expected and
steam generator leak
5.3 Steam generator tube rupture

- continued -



TABLE VI-2 (concluded)

6.0 Refueling -accidents
6.1 Fuel bundle drop
6.2 Heavy object drop onto
' fuel in core
. 7.0 Spent fuel handling accident
7.1 Fuel assembly drop in fuel
rack
7.2 Heavy object drop onto fuel
rack _ . .
7.3 Fuel cask drop : N.A. - N.A.
8.0 - Accident initiation events

considered in design
‘ bases analysis report SAR
8.1 _ Loss-of-Coolant Accidents
Small Break '
Large Break

8.1a Break in instrument line

from primary system that

penetrates the containment ‘N.A. : N.A.
8.2a Rod ejection accident (PWR) . ,
8.2b Rod drop accident (BWR) N.A. - ' N.A.

8.3a Steam line breaks (PWR's
outside containment)
Small Break
Large Break

(1)Represents the calculated fraction of a whole body dose of 500 mrem, or
the equivalent dose to an organ. ' :

2
2/ These releases are expected to be in accord with proposed Appendix I for
routine effluents (i.e., 5 mrem per year to an individual from all sources).



SAN ONOFRE NUCLEAR GENERATING STATION, UNITS 2 AND 3

1980 POPULATION DATA

0-1 0
1-2 ' : | .105
2-3 . | 500
34 | - 4,540
45 B ' 7,560
5-10 o 13,600
10-20 ' | - 191,800
20-30 . ' 416,000
30-40 | | ) 1,641,000
40-50 . .. 3,395,000
Total 5,680,000

Power leﬁel - 3410 MWt
Exclusion Radius - 800 meters (2625 ft)

man-—-rem
5,680,000 x .100 background Rem

= 568,000 man-rem/yr
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‘ Richard C.. DeYoung, Assistant Director for PWR'S L

SAN ONOFRE NUCLEAR GEWERATING STAIIOW —-UNITS 2 AND 3, DOCKET NOS.
50—361/362 L . , ,

, . The PSAR submitted by the subject applicant has been rev1ewed
and evaluated by the Reactor Systems Branch. A final evaluation
-of the material as it applies to the System Quality Group Classifi-~
.- cations and within the scope of review of this Branch is enclosed.
' This final evaluation supersedes that of May 26, 1971 and has been
" revised to reflect significant changes submitted in’ Amendment 13
jand ptoposed by the applicant 1n recent discussions.

. \/ﬁmww
" Donald F. Knuth, Assistant Director

for Reactor Safety
' Ditectorate of Llcensing

. Plant Hamé. San Onofre Nuclear Generating Station Units 2 and 3

Licensing Stage: Operatiug License

 Docket Number: -50-361/362 .

Branch requesting assistance: PWR 3 -
Project Leader: Ralph Birkel -
L:TR Branches involved: . Reactor Systems Branch
Description of Request: PSAR review pertaining to System Quality
. Group Classiflcations. '
aniew Status.' Complete. -

. cC‘w/o<encl:

A. Giambusso, L:RP.~

.. .W. G. McDonald, L:0PS
_R. R. Maccary, L:RS

-~ ec w/enel.,

S. H. Hanauer, bRTA

. J. Hendrie, L:TR

R. Klecker, L

‘K. Goller, L
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SURNAME p
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* Form AEC-318 (Rev. 9-53) AECM 0240 -

‘fr U. S. GOVERNMENT PRINTING OFFICE: | 971416 —46 8



SAN ONOFRE NUCLEAR GENFRATING STATION—UNITS 2 AND 3
: DOCKET N09.~50—361/362 :

~System Quality Group Classifications

The applicant has applied a system of code- classification groups to )
those pressure-containing components which' are part of the. reactor
coolant pressure boundary. and other fluid systems important to safety.
These classification groups Nuclear Code Groups A, B and C, and Non~-
nuclear Code Group D generally correspond to the Quality Group Class—
‘ification System in Safety Guide 26. The codes applicable to the

’ components in each of the applicants classification groups are identi-
fied in Tahles €S+ lvand CS=24. .7 : :

B We and the anplicant are in agreement on the application of the code
classification groups for the reactor coblant’ pressure boundary and | -
other fluid systems important to safety. identified in Safety Guide 26.

The applicant has supplied Piping and Instrumentation Diagrams identifying

. . the boundary limits of each classification group. for the reactor

'_coolant pressure boundary and other flnid systems important to safety. .

:ﬂFor the Coolant Radwaste System and the Boric Acid Recyele System S
'classified as Code Group D, the applicant will provide documentation .
- that the failure of components in these systems would not result in .
". calculated potential exposures in excess of 0.17 rem whole body ( or .
- its equivalent to parts of the body) at the site boundary or beyond

We find that the system quality group classifications as specified by
the applicant are acceptable. . . ’

OFFICE >

SURNAME D | .00 S :

DATED . e _--."“_ o - ) . -a Lol

Form AEC-318 (Rev. 9-53) AECM- 0240 - . ¥ U. S. GOVERNMENT 'PRINTIVNVG OFFICE: 1971 -416-468



,jnochT nos. 50-36._&‘50-362

: The 1nfotmation submitted by the applicant, including Amendment No.}AA*’TT

"ﬂlAt a technical meeting on June 12,u

e

g and reviewed prior tO’the ACRS meeting. -

"7'R; Bitke1, .
‘8. ~5. Pa§7licu. L T

- L, Reading. File..

has been. reviewed by the Materials Engineeting Branch, L.
tha Safety Evaluation are encloaed. .

1972, ‘the applicanfesubmitted‘the infOtf

_mation relating to ‘operating 11mitationn and -containment. leakage testing .-
‘Verbally .and agreed to provide- witten. documentation prior to final pnb11~
~eation of the ‘AEC Safety. Evaluation. ‘This’ documentation ehould;be obtained

L)

: Odglnal Slgned by
R R Maccary.:«u_ o

"':R. R Maccary.«Aseistant Director
. for ‘Reactor Safety- ~?
Directorate of Liceneing

'Enclosnrez . ‘ o
”Materials Engineering Branch Safety
Evaluation for- San Onofre 2/3 (CP)

Zéé,w/o encl! L
;A.'Giambusso. L'T”"
' We fG. McDonald.

M. B, Fairtile,‘L.; B
Docket File .- .

L MTEB File e

R. Gustafson,‘Lu?;'

“
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SAN ONOFRE UNITS 2 & 3 (CP)
DOCKET NOS. 50-361/362

SAFETY EVALUATION - MATERIALS ENGINEERING BRANCH, L

'REACTOR COOLANT SYSTEM

Fracture Toughness

For the'e;essure retaining components of the reactor coolant pressure boundary
made of ferritic materials, materials acceptance testing was performed in
accordance with the requirements of the ASME Boiler and Pressure Vessel Code,
Section 1II (1968 Edition). Dropyeigh; NDT data as well as Charpy V-notch
f/enetgy curves have beea obtained for the plates and major forgings in the

reactor vessel,

To establish oberating limitations during atartup'and shutdown qf the reactor
coolant system, the applicant has agreed ﬁo‘follew Appendix G, "Protection

: Against Nan—Ductile Failure,“ of the‘reEently revised ASME Code, Section III,
f  fracture toughness rules (Code Case 1514). The applicant will submit specific

' operating limitation curves at the operating license stage.

"Regarding thevfeasibility of annealing the reactor vessel, should it become

. necessary because of radiation embrittlement, the apﬁlicant has sfated that
rthe vessel could be maintained at 650°F temperature for one week by means of

'Lpump heat without ﬁajor difficulties, This annealing cycle will allow partial

- recovery of the fracture toughness,

Reactor Vessel Material Surveillance Program

The proposed material surveillance program complies with the proposed AEC
. S
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“§ 50.55a Appendix H, "Reactor Vessel Matefiai Surveillénce Progravaequire-
gents,"'and is éonaistent with programs that have been accepted for.previous
similar PWR plants. The program is acceptable with respect to the numbe; of
.capsules, number and type of Specimens, withdrawal schedule, and retention
of archive material. We conclude that the proposed program will adequately
‘monitor neutron radiation induced changes in the fracture toughness of the

reactor vessel material,

Sensitized Stainless Steel

The applicant-has stated that significant sensitization of all non-stabili;ed
:éusteniﬁic,stainless steel within the reactor coolant ptessure‘boundary will be
:avoided through materials selection and control of all welding and heat treating

précesses. The precautions will include control of preheat and interpass

temperatures and con;rol of heat ihput during ﬁhe welding operations; control
of weld metal composition}to promote an austeno-ferrite duplex structure;
checking core structure and weld proced;re qualification welding by the Strauss

‘test; and not allowing use of furnéce éensitized steel for the valves, piping,

~and pumps,

The sensitization of reactor vessel nozzle safewends‘will be elimigated because
the main coolant pipiﬁg, except for the pressurizer surge pipe, iéllow alloy
ferritic steel with stéinless steel cladding on the inside, instead of the
generally used stainless steel piping, Additionally, stainlesé steel components
and piping will be joined to ferritic steel nozzles by buttering the ferritic

steel with Inconel 182, prior to post-welded heat treatment, and by later shop-
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welding an annealed stéinless steel safe-end to the Inconel 182 buildup using

182 filler metal,

We conclude that the planning to avoid sensitization of austenitic stainless

steel during the fabrication period is acceptable,

Pump Flywheei Integrity

-The .applicant's .specifications .for the materials,~design, fabrication and
inspection procedures for the flywheels are in accordance with the AEC

Safety Guide 14, Reactor Coolant Pump Flywheel Integrity, and are acceptable.

Inservice Inspection

The applicant has stated that the inservice inspection program for the reactor
coolant pressuré boundary will comply with Section XI of the ASME Pressure
Vessel and Boiler Code. Access.will‘be.promided»forweachcapplicéblencomponent
in accordance with the requirementé for"iﬁspection given in Table 1S=261 of

Section XI.

The reactor is being designed to allow either external or internal remote
Inspecticen, Access provisions for future remote inspections are based on the
most conservative size estimates of the remote equipment now being developed,

Remote equipment for inservice inspection 1s presently under development,

We conclude that the access provisions and planning for the inservice inspection

- program are acceptable,

Leakage Detection System

The leakage detection system proposed for the reactor coolant pressure boundary

is sensitive, includes diverse leak detection methods, and is provided with
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suitable contreol room alarms and readouts. The major components of the system

are the containment atmo;phere particulate and gaseous radioactivity monitors, -
and the level and flowvindicétors on the containment sump., Indirect indication
of leakage can be obtained from the containment pressure, temperature and
_humidity indicators. We conclude that the proposed leakage detection system
ﬁas the capability té detect small cracké in the reactor coolant pressure

boundary.'



Leakage Testing Prégram'

CONTAINMENT

The primary reactor containment and components vwhich will be subjected to
containment test conditions will be designed so that periodic integrated leak-

age rate testing can be conducted at. peak accident pressure.

Penetrations, including personnel and equipment hatches andvairlocks, and
-Isolation valves, -are being designed with the capability 6f beinglindividually
leak tested at peak accident pressure,

3

We conclude that design of the containment system will permit the:conduct of
the containment leak test program in compliance with the AEC proposed "Reactor

Containment Leakage Testing for Water Cooled Power Reactors," § 50.54(o),

Appendix J, published in the Federal Repister on August 27, 1971,



ENGINEERED SAFETY FEATURES

Inservice Inspection Program

The applicant has stated that mechanical systems outside the primary pressure
boundary, such as engineered safety features, will be functionally tested at
periods frequent enough to verify the continued integrity and operability.of
such systems. Access will be provided to the main steam and engineered safety
features to perform routine and special inspections., Plans for inspections

are currently under development,

We conclude that the access provisions for inservice inspection of the engineered

~ safety features of this plant are acceptable,



,,Richatd c. DeYoung, Assis&ant Director for PWR'B, Directorate of Licensing 2 .
>i*'?ﬁSAN ONOFRE NUCLEAR GENEEATING STAIION UNITS 2 AND 3. DOGKBT NOS" 50»361 362

,i”[The Einal evaluacion fot the subjecc plant which was prepated by the
' 'Mechanical Engineering Braneh, ‘dated May 26, 1971, has been revised to
- reflect significant changes ‘submitted 4n Amendments through No, 13, -New -
. report sectiong are.enclosed ag direct :eplaeements for those sections of "
© ' the May 26, 1971 evaluation which have undergone major: revisions. Tentative

concluaione, for which confirmation is atill required. are enclosed in paren~ . -

:,.theses, the material in’ brackecs provides a oummary of . .actions to be taken
;'to resolve 1ssues still open at this final evalnsﬁion reviaw stage.

:'\

OrJ \r“/o// OF/%_/

R. “Re; Maccary,.Assiatant Direetot
‘for ‘Resctor Safety - - v
DiWBczoraue of Licenaing o

-~

\Df//flt)d Jé/

L
&

ot

_ Enclosures . Sl -
.~ Fina} Evaluation - Machanical for
S San Onofre L ;

.3¢q ﬂvencls S
. Je He Kendrie,'L?:"” ‘
K. R, Gollet} L. ’

-, DJ. Fo Lange, 'L
" R..AJBirkel, L

. JoP. Kndghty L' *

Ne He Davison, 1 .I.;‘

'ffcéﬁﬁlo enel: »}ﬁﬁA
. *A. I.’Gmmbuswo L S et as
*=w.jG. Mcnonald, L7-~~ e

R OFFlCEb M%)O

(.Jni_

Form: AEC-318 (Rev. 9 -53). AECMA 0240 " LT .. GRO. c43—1681465-1 445-678
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F;SAL.EVALUATION

SAN ONOFRE NUCLEAR POWER PLANT UNITS 1 AND 2

DOCKET NOS. 50-361/362

3.6 Criteria for Protection Against Dynamic Effects Associated with a

Loss=0f-~Coolant Accident

The aﬁplicants proposed pipe rupture criteria.does not fequiterprctection
of all plaﬁ; features vital to safety for all postulated pipe ruptures

or for all‘pi;e break locations which may be postulated (e.g. the applicant
states that iimited containment liner damage could occur for some postu=-
laged main steam line ruptures,) We shall require that the applicant
ptgcéed on the basis that no steps will be taken to negate the provision
of protection for all plant features vital to safety against a postulated
break at any point.in the RCPB or main steam piping while the question of
_acqepfable postulated pipe break locations is being resolved on.a generic

basis,
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3.7.1 Seismic Input

(The seismic design response spectra for the SSE and 1/2 SSE producé
#ﬁplification factors of 3.5 betyeen the period range of ,2 to 1.0

' aéc. and of greater than 1 in the period raﬁge +2 to ,033 seconds for
_ZZ damping. All other damping values in the high frequency range are
drawn parallel to the 2Z damping curve starting at a period of .2 sec.
The structure and equipment'damping is in the tangé of damping factors
which have been accepted for all recently licensed plants., The modified
time higtpry to be used for component equipment design is adjusted in
amplitude and.frequency to envelope the response spectra specified for
the site, The-high "g" ground motion and the associated high soil stress
levels for the San Onofre site will filter the high frequencies and

produce lower acceleration response levels -below .2 sec.)

An>OBE vibratory ground motion for‘continued reactor operation will not
be use@ by the applicant. The applicant further states that he will

not comply with the proposed rule "Seismic and Geologic Siting Criteria"
Appendii A of 10 CFR Part 100 and that he will not require any inspection
of Category II items after any earthquake exceeding .05 g, onn final
issuance of the proposed rule as a regulation, we intend to impose on

the applicant the requitements of any new rules of this type at the

operating license review stage,

(The above assumes that the applicant will adequately document verbal

agreements with the staff.)
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Seismic System Analyses
Seismic Subsystem Analyses

Modal responselspectrum multi-degree-of-freedom and normal mode~time
history methods will be used to develop the seismic design bases for -
all Category I structures, systems, and components. Governing response

parameters will be combined by the square root of the sum of the squares

- to obtain the modal maximums when the modal response spectrum method is

uaed.v (The absolute sum of responses will be used for in-phase clogely-
spaced frequencies,): Floor speétra inputs to be used for design and
test verification of structures, systems and components afe generated
from the normal mode-time history method. A vertical seigmic-system
dynamic analysis will be employed to account for significant vertical

amplifications for the seismic design of structures, systems, and

qcomponents.» ¢he.resu1tént composite :critical -damping for -the -soil-

structural system of 10% of the critical damping using a propoftidnal
damping approach will be uséd for the approximate nonproportional
dampiné analysis, The applicant will also make comparisons of the
nonproportionalida£bing approach with the modal synthesis damping techniqué.
The seismic methods and procedures that will be used for the design of
structural systems and components including the Nuclear Sté;m Supply

Systems will be clarified.

(The above assunes that adequate documentation will be provided by the

applicant in Amendment 14.)



. | -4 - ' .

3.7.4 Seismic Instrumentation

- (The apblican; states that a seismic acceleration monitoring system
that will automaﬁically detect and record the seismic activity accel-
eration response of important features of the nuclear power plant
will be engineered to ensure complete fulfillment of the AEC Safety

Guide 12.,)

(The above assumes that the applicant will adequately document verbal

agreements with the staff,)
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3.7.5 Seismic Design Control Measures

The quaiity assurance réquirements fot Category 1 (seisﬁic; structures,

systems, and cunponeht:a'are stated in Amendment 4 to the application.

We believe that these qﬁality assﬁtance ﬁtovisions, which the applicant

states were implementéd for all items designated as seismic Category I
) for design, comply with the requirements of Appendix B, "Quality

-Assurance Criteria for Nuclear ‘Power Plants" of 10 CFR 50.



3.9.1 Dynamié System Analyses and Testing'

The loads which would result from the postula:ed break of a reactor
inlet pipe and the attendant stresses and defotmations in thé core
suﬁport étructures will be calcuiated by quasi-dynamic methods
emplqying thé peak of the axial pressuré pulse during subcooled blow-
down calculated from the WHAM computer code and the Seal-Shell-2

~computer .program .to..calculate .stresses -and -deflections,
-4

N
Analysis of-the reactor internals response to a postulatéd reactor
outlet pipe break will consider !both the impact forces on the upper

guide structure during subcooled blowdown and the dynamic fesponse

of the upper guide structure during two-phase blowdown.

We have informed the applicant of our concern that the margiﬁ of

safety for reactor internals may not be sﬁfficiently conservativa

when determined by oﬁher than apéiicable dynamic analyses for all

blowdown flow regimes. The applicant and his nuclear steam system

suppiiér, Combustion Engineering, have agreed to review the responses

of the San Onofre internals under LOCA conditions using state of the
., art dynamic; analysis techniques. Combustion Engineering expects to

submit the analyses in topical report form by June 1972,

Operating dynamic loads for design will be determined on the basis of

analyses performed for similar design plants,  Natural frequencies
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calculéted for the inéﬁrnals show thaﬁ they are remotevfrom the
frequeucies,indhced by known excitation sources such as pump blade
passing and vortex shedding pressure fluctura;ions, and forces
'tesulting from the response of dominan; coupled structures., The
applicant states that recent tests at the Palisades plant have shown
the. analytical methods employed to be valid and that additional
confirmation of the design methods employed will be submitted in
the form of reports containing correlations of predictions and
measureménts obtained during ﬁhe preoperational vibration test
prograns t§ be conducted at the Maine Yankee and Fort Calhoun
plants.‘ No intérnal vibtation meas#rements are presently con-
templated since the applicants prasent program considers San Cnofre

to be a non-prototype plant as defined in AEC Safety Guide 20,

‘We Saﬁe informed the applicant that the proposed preoperational
vibration test-program for San Onofre will be acceptable only

if the forthcoming submittals contain substantive correlation of
acceptable prototype plant test data as well as documentation which
establishes tﬁat reliable analytical tools have been déveloggd to
predict tﬁe dynamic reéponse of CE reactor internal'étructures to
‘normal operational flows and anticipated flow transients. In the
event the forthc0m1ng submittals do not provide acceptable prototype

data from the Palisades, Maine Yankee and Fort Calhoun Plants ve
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shall require that San<dnofte provide all the néceasary design

_features to allow the installation of all the instruments necessary

~ to meet the prototype requirements of AEC Safety Guide 20,

(In accordance with the pfovisiéns of the ASME Section III Nuclear
Component:Code, which requires that pifing shall be supported to
minimize vibration and that the éesigner is responsible to observe
that vibration is within acceptable levels, a vibration operational :
test program to verify that the piping and piping restraintswithin
the RCPB have been designed to withstand dynamic effects due to
valve closures, pump trips, etc. will be performed during startup
and initial opefating-conditions. The proposed tests and the
associated actions (pump trips, valve.actuations, etc.) that are
to be used in this program Qill be similar to those experiencedr
during reactor operation and proyide an acceptable basis fof

conducting the vibration operational test program.)

(The above assumés ;hat the verbal statements of the applicant will

be adequately documented in Amendment 14,)
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3.2.2 ASME Code Class 2 and 3 Cbmponents

ki

Category I (seismic) 'systems, components, and equipment will be
designed, fabricated, and examined, as applicable, to the ASME

Section III Componenf Code 1971 Edition.

All Caﬁegory I. (seismic) systems, components, and equipment outside of
the reactor coolant pressure boundary were designed to sustain the _
Operational Basis Earthquake within the appropriéte'code allowable
stress limits and the Design Basis Earthquake within stress limits
which af; comparable to those associated with the emergency operating
condition category which are within the yield strength of the material
for membrane stiesses. We consider that the above stress criteria
‘provide an adequate margin of safety for Category I (seismic) systems

and components,
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4,2.2 Reactor Internals - Mechanical Design

For nommal design loads of mechanféal, hydraulié, and thermal origin, °
including antici?ated plaht trangsients and the Operational Bésis
Earthquake the reactor inﬁernalsAwill,be_designed.to function within
'the stress limit criteria of Article 4, Sec;ion I1I of the ASME Boiler

and Pressure Vessel Code,

All internal components are designated aé Catégory»l (seismic) items
and will be-designed to withstand loads resulting from a Design Basisw
Earthquake, a Loss-of-Coolant Accident and the combination of these |
hypothetical évents. Membrane strain'limiﬁs for the internals under_
_this combined load will c?rrespond to an elastically calculated stress
of approximately two-thirds of the specified minimum tensile strength
fox the»appliéébleumaterial,at.temperature.- Thenstresses;calculated
to result from the combined Design¥Basis Earthquake and Loss-of-Coolant
Accidént_indicate that the CEA shrouds in the first row nearest the
reactof véssel outlet nozzles,,slightlyAexceed the stress at assumed
failure, Howevér,ifhe applicant states that all CEA's would remain
insertable and that the remaining CEA shroﬁds and all other internal
'componentélimportant to safety exhibit adequaté margins of é;fety with
respect to conéervatively established faillure criteria assuring that

core cooling and reactor shutdown capability will not be impaired.

We find the criteria employed for the design of the San Onofre Unit

2.and 3 reactor internals to be acceptéble.
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5.2.1 Reactor Coolant Pressure Boundary

The reactor coolant pressure boundary:(RCPB) will be designed as a

Category I (seismic) system to withstand the normal loads of mechanical,

hydraulic, and thermal origin, including anticipated transients, and

" the Operational Basis Earthquake within the stress limits of the codes

cited below,

The reactor pressure vessel steam generator primary and secondary sides,
pressurizer and reactor coolant pumps will be designed, fabricated, and
inspected to Class 1 requirements of ASME Section III Nuclear Componentv

Code, 1971 edition,

.Piping which is part of the RCPB was designed and fabricated to the

requirements of the ASME Section III Nuclear Component Code, 1971

-edition," The design, fabrication9 and examination criteria of ‘the

codes discussed above are equal to or exceed those accepted for all
recent plants of this Eype. We find these Codes to be acceptable for

components of the reactor coolant pressure boundary,

(Under the loads resulting from the Design Basis Earthquake, the Design

-Basls Accident and the combination of these events, the components of

the reactor coolant pressure boundary will be designed to. the acceptable
stress criteria of Aﬁpendix B of the PSAR. The reactor coolant pressure
boundary active components will be designed to the emergency condition
stress limits for the faulted condifion loadings of the code. These

criteria are identical to those accepted and used in the design of RCPB
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components for the Calvert Cliffs Plant which was the most recently

reviewed plant of Combustion Engineering design.)

[We have asked the appliéant for confirmation that the unacceptable
N-417-11 plastic ingtability limits will not be employed for the
design of the }eactor coolant pressure boundary components, We are
alsb awvaiting documentation of the fact thaf compatible system dyﬁamic
an#lyses'hnd stress analyses were employed for RCPB supporé syétems
and cdmponéﬁts (e.g., elastically calculated stresses based on loads

developed by elastic dynamic system anélyées.]
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Consultants
The following consultant has been requested to review and evaluate the

applicant's proposed seismic design criteria for structures, systems and

components,

Nathan M. Newmark, Consulting Engineering Services

Urbané, Illinois

(Our consultant has reviewed the San Onofre PSAR including applicable

' amendments and finds the seismic design criteria documented therein to be

‘acceptable,).

[Our consultant has not completed his final review of the applicant's
submittals, We believe that no substantive issues will arise and that
the consultant's report will be completed prior to the ACRS meeting for

San Onofre;)v
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Ltf Docket Nos. 50~367«
L and 58—362

:Glanbusso, De

-,}QYour May 11 1972. note to‘R. Boyd, R. DeYoung and D. okovholtv
i directed: that an assesement be ‘made by May’ 22nd of the extént
i and” categorization of matters left unresolved“ at the CP
;;«Astage ‘of the 1icensiug process, and that I take.the lead- .
R management role.in -‘the task. " .On May 20th I, informed you that
7 we could not meet the May 22nd completion date_because' of,
S other more: immediate and - higher priority assignments.__l.”'“
‘:g;also requested an indication of the urgency of the task
gince T could not see d. real need for ‘the’ information and’ it
.d1d require a significant amount of effort from an. already
over-taxed -staff... Your note of May '26th"stated that "I Lo L
f_vbelieve it is important enough to: warrant reasonably immediate S
g;gvhf'attention. It should help us ultimately._ Pleéase have it done . : - *
.. by June 19th.“' I. assigned Ray Klecker: the task of coordinating T
A gthe information ‘that was: to be provided by the PWR® .and BWR
oLv L T Group” Branch Chiefs. This. raw information has now been
A f-f’provided to him: It will take. about another man-week of his-
Lie e time to analyae the information and document 1t in a suitable
. }‘;form for your use.;,ui,[,- o el

A“",‘

'::*In order to increase the chances for.the PWR Group to snbmit S
. the San Onofre 2/3 and Zion 1/2° staff reports. to the ACRS N
i.for: consideration ‘at, the July meeting, I have had to -take
‘unusual . measures. ‘One of these has been to’ essign Ray-Klecker .
.., the task of writing “the Supplementary Report on San: Onofre. 2/3,‘A

; attending -the ACRS Subcommittee’ meeting scheduled. for June 19¢th

=" and-20th, and providing technical support to the project leeder'i R
.~ (Ralph Birkel) who.1s: "buried" in the Zion 1/2 reviev and 'the - . "7 -
. t:ﬂgOffshore Nuclear Plant review. As- a ‘result of this aesignment, S
i we w1ill not be ahle ‘to meet ‘the June 19th. date you specified
’jfor completion of the' "Unresolved Matters" task. 1 would now -
‘n‘expect that task to be completed in July.;,‘:. I o
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If the.managamsnt steps that I have taken to: expedite our
review: of thé San Onofre. 2/¢ application are unacceptable,A~
please inform me as soon as possible.~_' L o

1

A“‘( . e Drigmal Slgned By

7 : R, €..DeYoung .’ S o
. R C. DeYoung, Assistant Director ~
: , for’ Pressurized Water Reactors

Af Directarace of Licensing
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Enclosure 1

San Onofre, Units 2 and 3

Summary of Meeting - June 8, 1972 .

Summarz

A meeting was held with Southern California Edison Company on June 8, 1972
at the University of Illinois to discuss the seismic response spectra, non-
proportional damping and other site sensitive factors relating to San Onofre

Units 2 and 3,

Discussion

The following observations and conclusions have been made:

(1) The applicant has generated a site response spectra based upon a site
- dependent approach which resulted in a magnification factor of 3.375
for 27 damping. It was suggesfed by the AEC and the consultants that
a value of 3,5 should be used to be compatible with the spectra for

the plants,

(2) The.cut off point for reducing the magnification factor in the site
| response spectra generated by the applicant is 5 cycles per second.

It was agreed that this may be acceptable provided the applicant gives
.justification for reduction in the respoﬂse spectra in the high frequency

region (high stresses due to the high g levels (2/3.g) for the site).



(3

(4)

The applicant has used an approximate nonproportional damping analysis

incorporating very high damping values (40 and 63 percent of the critical

damping for horizontal and vertical eranslation respectively) for soil
which will result in unconservative stresses in the reactor structure
and components. The staff and the consultants expressed concern that
these values were not conservative, citing several technical papers
that support this conclusion. It was‘recomﬁended that if adequate
justification were provided, the damping values selected could be

such that the resultant composite critical damping for the soil-
structure system may not exceed 10%Z of the critical using a pro-

portional damping approach.

It was also recommended that the applicant should continue to make
comparisons of the nonproportional damping approach with the modal

synthesis technique suggested by the staff,

The applicant agreed to provide details of the seismic analysis techniques

and models used for the analysis of reactor internals and other components

such as NSSS.

Conclusion

The applicant agreed to document all the recommendations of the staff and the

consultants by June 26, 1972,

the staff would consider, as a follow on item, a submittal by the applicant to

justify the use of damping values greater than 10%.

However, the applicant and the staff agreed that



Enclosure 2

Attendance List

San Onofre Meeting - June 8, 1972

AEC ' Newmark and Hall

'R. DeYoung - : N. Newmark

D. Lange W. Hall

K. Kapur A, Robinson
Southern California Edison - Bechtel

K. P. Baskin ’ G. S. C. Wang

He B. Ray ' R. Kosiba

D. H, Johns T. Kohli

P. Koss

Woodward & McNeill

R, McNeill



y AP o R
o i N -
\ . _—
PO . §
= >. -
e X : t
. L R s i el S PR B S PRP D AR 10 WL SOV U U -

Dot . L

L Jliﬁi 'JUN'iis *ﬂz;: .

,,-,K. Goller, Chief, PR Branch #3, _ : '
THRU, H. Denton, Assistant Director for Slte Safety

* SUPPLEMENTAL GEOLOGY 'REPORT TO ACRS - SAN omom UNITS P & 3
- DOCKET Nos 50-361 & 50-362. B

VA supplemental report to the ACRS on" the Geology and Seismology of the
San Onofre Units 2 & 3 project is attached. S G -

e ek Ui

W, P Gammill, Chlef
.~ Site Analysls Branch L
Directorate of Licensing ‘

- Enclosure; .l3
As stated
‘cqé' Ro DeYoung, L _;?'71:"7g7 T

L _Ao T ,C-ard.'one’ L T - e . ‘ ; B o “ ; 2 ) ) R

DISTRTBUTION:

¢/L - -Suppl

L - Rdg - ..
AD/SS - Rag’
SAB-- Rdg -

 USS GOVERI}IMENT PRINTING. OEFICE :*1970.0 - 405-346



SUPPLEMENTAL REPORT NO, 2 TO THE ACRS
SAN ONOFRE NUCLEAR GENERATING STATION

UNITS 2 AND 3
SUMMARY

Since our iast report to the committee, AEC»étaff and their consultants,
the U. 8. Geological Survey (USGS) and the National Oceanographic. and
Atmospheric Administration (NOAA), have reviewed and evaluated additional
inférmation proyided by tﬁe applicant regardiﬁg the geology and seismology
of the San Onofre site. The written‘draft feports of the consultants
évaluation and conclusions are appended. The conclusions of the staff

and consultants can be summarized as follows:

1. Contrary to the applicants geoloéic interprétations, the latest
geophysical data provided by Western Geophysical Co. corroborates
the existence of an extensive, southeast-trending zone of deformation
offshore from the San Onofre site consisting of folds that are at
least locally faulted in the upper stratigraphic horizons, and
continuously faulted in'@ééﬁﬁ?Ztih%rE?@%iE?*%Zg?ﬁtiqgéﬁ%§p 6f the
onshore Newport-Inglewood Zone at théfnorth'and appears to connect
with the onshore Rose Canyon Fault in the La Jolla-San Diego area
at tﬁe south., The structural zone persists both offshore and onshore
through this region from Santa Monica southward at‘least to the -

Mexican border. The entire zone is considered to be seismically

active,
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The NOAA consultants recommend and the.staff agreés that an accelera-
tion of 2/3g with occasiénal peaks of B/Mg.resulting from a_stroﬁg X
iptensity.(MM) event is adequaté to represent the ground motion f?om.
the maximﬁm earthquakeblikely to affect this site. These accelera-
tions couid result f;gm an earthquéke occuring within a few miles
from the site. Also, it must be assumed that a simi;ar eérﬁhqﬁaké

could cccur at any point along this zone of deformation.

The seismic acti#ity of the'Cristianitos Fault and the.foundation
engineering aspects of the gite are still under review by the staff.
In any event, the offshore fauit will control the determination of
the safe shutdown earthquake and the seismic design accelerations
for the site. The possibility of ground.displacement at the plant
location ppesrs negHigible, bt site efplosstion vill be mokdored

closely for any branch fault indications.

Offghore Geology Evaluation

Since our last report to the committee, the applicant contracted the

Western Geophysical Company to carry out extensive offshore geophy-

sical mapping, and in addition, has obtained offshore geophysical

- data taken by several 6il’bompanies. In our opinion, the offshore

geophysical data furnished by the applicant,{gggfiyméunthe existence

of an extensive regional zone of :deformation that contiguously

includes the Newport-Inglewood Zone, South Coast Offshore Fault, and
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the Rose Canyon Fauit. We have concluded that the offshore zone of
deformation is characterized'by the Newport-Inglewood Zone which
:aoes not exhibit continuousvfaulting in the near Eufface rocks and
sediments; but is a confinuous, linear zone of deformation and
féulting at depth in bésement rqck. The zone of deformation extends -
from the Santa Monica Mountains down fo at leést the Mexican border.
.Portions of this geoiogic structural zone exhibits historical ééis-
micity or-other.evidence from which its seismic activity can be
inferred: specifically, historicrseismicity of.tbe Newport-~Inglewood
Zone, Quaternary displacements'on the Rose Caﬁyoh Fault at the south,
and suggéstions of Quaternary fauit displaéemehts at places in the
offshore zone. Qur USGS cdnsultants have concluded that the entire
zone "must be considered potentially active and capable of an earth-
quake whose magnitude could‘be commensurate,With the léngth of theA
zone, and whose mode of deformation could be similar to thatvof the

1933 Long Beach earthquake."

Based upon the regional stBuctural geology; and taking into account the

. geologic history and historic seismicity of the onshore portions of the

zone of deformation, our seismolégical consultant (NOAA) recommends and

the staff agrees that an acceleration of 2/3g with occasional peaks of

. 3/kg resulting from a strong X intensity (MM) event be used to represent

the ground‘motion from{the maximum earthquake 1%kely to affect this site.



.

These accelerations could result from an earthquake occuring within a
few-miles from the site. Alsd, it must be assumed that a similar earth-

,quake could occur at any point along this zone of deformation.

Cristianitos Fault Evaluation

In our last report to the Commiééion, we stated that absolute dating of
~the ﬁost recent movement on the Cristiénitos Féulﬁ was not'péssiblg.
ExaminatiOns carried éut by the applicant to igok fér geomofphic or topo-
graphic evidence of recent activity indiCated-that_the_mgst recent move-

ment was at least 35,000 years ago.

ThéIStaff'have recently met with a:geblogist'with the Célifornia Diviéioﬁ.
of Mines & Gedlogy who is conducfing a'stud& ofthe geology bf the sbﬁth
half of the Canada Governadora Quadrangle in Orange County, Callfornla.
The area under study 1ncludes a portion of the Crlstlanltos Fault, " His
findings }ndlcated poss1ble Holocene displacement in arérénch which he
assumes exposed;the western trace'ofrthe Cristianitos Fault. .He«also
interprets certain topogréphic maps as_§howing'str¢am‘§ffseté and abrupt '
stream gradient changé along'the'Cristiéhitos Fault, Theré are other
explanations of his findings, such as landsliding or cher non—fectonic
'phenoména, which ﬁéed not:imply movemeﬁt on the faﬁlt. We and.our con;'
sultants have concluded £hat whether the Cristianitos Fault is actiye or
ﬁot, the offshore fault is @h§:¢§ﬁ§£§}1ing factor in determing the zero
period ground accelefation design vaiue at the site for the gsafe shufdown-

earthquake,
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The applicant has'cohcluded that the likelihooamof.ground disblécement
within the plant site during itsgglife time is"negligible. The staff and
.its consultants believe that this'conclusion appear§ suppbrtable, pro-
-vided that fauits are not encountefea”in the exéavation aflthe site.

The staff and USGS are-Presently investigating‘the field evidence 6f the
State Geologist and will report their fiﬁdings to the committee upon

completion of the investigation,

Foundation Engineering

The applicant has not provided soil testing%@ii?fﬁﬁﬁ@g?iéﬁ?@h@ﬁiées4td
reflect the recoﬁmended 2/3g accelerations that the plan£ site may
eiperience in the event of a SSE. The staff will review the results of
such testing and analyses whenlthey are provided by the applicant and

will report the results of our review to the committee,
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A. Giambusso, Deputy Director for Reactor Projecta, Llii
*TSSAN ONOFRE 2/3 - RESULTS OF MEETING WITH CONSULTANTS

In order to expedite our review of the seismic design considerations”
asgociated with the San Onofre 2/3 facility we arranged to meet with .
* the applicant and our consultant N..M. Newmark Associates, at the
_.'University of Illinois on June 8, "1972. As a result of that meeting "
".. we have established basic design requirements that are acceptable to. -
the applicant and the staff, have arranged with the applicant to have .
. the information. necegsary to support these requirements submitted to the -
-gtaff the week of June 26, 1972, and have ‘arranged with Dr. Newmark to -
have his final report submitted to the staff during the first week in"™
‘July. i 2 . } < c . : '

" From a seismic design point of view these results will permit uys to seek :
‘a letter from the ACRS at the July meeting, all other issues permitting.
However, it should be recognized that two non-routine procedures may. be
. -involved. - First, the applicant will attempt to completely revise his
_PSAR to reflect the recently established 2/3g value for the DBE in time .
" for submittal during the week of June 26, 1972. 1In the event that time
‘prevents the completion of the task we plan to advise the ACRS of . the
- revised information yet to be submitted at the time of . the July meeting
" and of our intent to require its submittal prior to issuance of our -
Safety Evaluation. ~ This we: ‘believe should be acceptable since the critical
information in support of the basic design procedures and methods will )

. be available prior to the receipt of Dr. Newmark' s report (this will be
a requisite for 1ssuance ‘of his: report) o

" The second non-routine procedure we . intend to establish involves means
: -for the systematic review of the. seismic design during the post-CP period.
- .We believe that this should be required since it is important to assure '
. that the design properly reflects adherence to the: basic design. ¢riteria

. for this precedent-setting seismic.loading. We intend to request that this
_,be included as a special taek in the program of inspection to be conducted

Ty
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;“h. Giambusso'_ o

s by the Directorate of Operations with the‘technical aesietance of the R
"PWR Groups and the Mechanical Engineering Branch of the. Directorate of o
:Licensing. In: this manner 'we .can obtain. the: needed assurance of acceptable
deaign without the need to condition the licenae.‘ Doy e e e "

There is no assurance that our San Onofre 2/3 review will be completed
'80 as to receive an ACRS letter in" July., However, ‘the- seismic design ;v
L “issue shouldinot now" prevent this. Credit for this ‘should go to D. Lange
IEEEE end £o the personnel in ‘his. Mechanical ‘Engineering Branch. “The- good .
r;f‘] results of .the June 8, 1972} meeting were achieyed only:throughthe. T
S prompt and detailed»a tention given tc the problems involved in the few Co

@i‘r‘ﬁgiﬁal smned by
Bo Co- DeYeung

. .for PWR 8 R
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E G Case, L%"

. 'F. Schroéder,’ L
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A. Giambusso, Deputy Director for Reactor Projects L

'Eccs EVALUATIONS -

.The Reactor Systems Branch (RSB) in Technical Review hae been aseigned

[ N

the responsibility for- establiehing the acceptability of Emergency Core-
~_Cooling Systems .(ECCS) proposed and provided in the facilities for which

we are reviewing applications for ‘construction permits and operating

licenses, respectively.

o within the desired  and recommended schedules..

‘The reeponsibilitiee of the RSB with respect to
the on-going, ECCS rule-making public hearing has burdened it with a work~
load that prohibits them from meeting all their assigned responsibilities

This has been recognized

ﬂf.and the RSB has been directed to assign its highest priority to matters ﬁ

attendant. to the rule-making hearing.

As a result the review of ECCS

matters for specific applications has, in general, been delayed - although’

attention is being given-to a-few cases of special importance (at the
- present time:this includes the small~breake analysis for Fort Calhoun

S and the review of the ECCS for ice-condenser plants)

"To enable the. etaff to proceed with its 1icensing activities the PWR

Groups proposed that, until the RSB 'was able to meet all its responsif N

bilities within the established schedules, it would review the ECCS
- matter on specific cases to the best of its, ability.
the report on ECCS that we. prepared on a given application be reviewed .
by the RSB to assure its acceptability.~

We proposed that

We believe that this method of’

proceeding with the'licensing process was and is practical and that the ,
. ..risk of establiahing a position that is subsequently determined to be un— -
B acceptable on ECCS for any facility 1s small. e S0 CoLcsn

S Inc practice the method has not worked as . well as it might. _
deficiencies have resulted’'more from differences. of opinion concernlng

'fhe

e

'procedures for proceeding with the licensing process rather than -arguments -
For example, we’ prepared the supplementary report

5" about technical issues.

», - on ECCS for Fort Calhoun, obtained the .¢concurrence of the RSB with the

report. Subsequently a few itéms of ‘concern developed . that require somei
additional analysis. The RSB ‘took-the.stand that it could. not advise the

ACRS that’ it was satisfied: with. the small break analyses and that it
“could not support a request for an ACRS letter.A
that the ACRS would have been willing to complete its review of - Fort
‘Calhoun if we had presented the- full story of our concerns to them,

We, in projects believe

- informed them of the steps we plan to take to- confirm the acceptability .t
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; . Jand advised tbem that ‘we. had no intent of issuing
our Safety Evaluation until we were entirely satisfied. Our position
would -mot- have resulted. in any relaxation of our. safety requirements L S
,aud ‘would’ have permitted us to proceed with - the ‘licensing process for ' - ”';¢ N
JFort Calhoun without the need for another time—consuming meeting with the s
. Committee.4 We' believe that our differences of -opinion’ to-date have been _”” e
‘*of a minor. nature that’ do, however, cause irritetions -and embarrassment AT,
“.for-beyond- their" significance.u These could be: eliminated if it were' T
clearly directed that’ Reactor- Projects would make decisions with reepect»‘

“ to licensing procedures after. being provided with all the. available facts.-

This'issue might ‘have. been_reised on- the Fort Calhoun matter but. time’ ’
prevented its. elevation to upper management. This is usually the rule
ﬁrather than the exception. L ;

K . .

"We now are attempting to- take two PWR plants to the‘ACRS in July.' We
are presently planning ‘to write the. report eections ‘on the ECCS for both
lants (2101 .1/2 and San- Onofre 213y we‘intend to ‘again obtain the .
'oncurrence of : the: RSB with' the positions we. take.u We request that
rrangements be made’at and above your level to permit ‘Reactor Projects
o'make decieions as, to how to proceed witb the licensing proceee if

‘a y;problems of the kind that . developed with Fort Calhoun arise on -
“€itheriof. these o cases._ Without some arrangement of thia type'I. . .
’believe,that theapresent improvised method, of - handling the -ECCS matter I
iuds ofrlittle atility and I would recommend .that ve reject it completely O
¥ 'and leave therECCS review to “the experts for completion within schedules

;,for Pressurized Water Reactors.j
é.Directorate of Liceneing
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E H. R. Denton, Assistant Director for Site Safety, L;;'”j:
" .THRU: U. P. Gemmill Chief Site Analysis Branch 1

'.ji'hSUMMARY NOTES FROM MEETING ON SAN ONOFRE UVITS 2 & 3 AT MENLO PARK
L CALIFORNIA ~

- o The meeting held in Menlo Park California on Mhy 17 1972 included .
.~ .. " . AEC staff, ACRS staff and consultants, and USGS and’ NOAA representa- S
‘ ~"3’tives. A list of attendees is enclosed. ST '
Lo ‘iThe purpose of the meeting was. to discuse the UQGQ draft report end
. w7 ™ the. oral tentetive ‘recomendations: from NOAA " The’ en-uing dlscuesion
h ‘;ﬂ‘generally followed the items: listed in the enclosed agenda.‘ A copy . -
. of the USGS draft report As; enclosed o : SR S

" The Cristianitos Fault S

.. o . .
- . DN I A . . ii‘
Vv - :

The findings of Mr. Paul Mbrton,_a geologist with the California
Division of Mines and Geology were discussed.~ He has evidénce which
 shows; Holocene dieplacement of a soil-bedrock contact at the Western
AT jtrace of the: Cristianitos Fault. He also las. evidence of possible
S stream offsets and an abrupt Stream’ gradient chsnge, -which ¢ould be"
' --evidence of recent Cristienitos Fault movement. "In addition, there o
BECR-Y suspicious. promontory rock outcrop which, intersects a stream . ‘:.ﬁf N
_valley where the fault trace s thought to exist. There was, general
,iuagreement amongst the meeting attendees that additional trenching and -
i k’investigation is’ desireble. I stated that we veré to meet with: E
Mr'. Morton in Los Angelea to discuss the matterand to initiate a-
: study of the field evidence. e will inform USGS of our findinos.

: .USGS indicated that although there ie no- obvious displacement of the
:coastal terrace’ deposits, there is evidenoe of . some warping, which
may indicate local tectonic instability.u.‘~ - : o

i} oy "-Mr.‘Ziony steted that the fault observed where the. Cristianitos Fault :

‘ - zone; intersects the ‘shoreline has a strike of N 60°E ‘and a NW dip, which
does not sonform to ‘the. strike N 10°W and ‘sw dip of the main fault, Thie
. would indicate ‘the visible fault may be a strsnd of the Cristianitos LT
“~&Fault zone. R . O . . L
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diccontinuities offshore between the’ Newport-lnglewood Fault. the :
“South Coast’ Offehore Fault ‘and the’ Rose - Canyon ‘Fault. extension, They-
i.conclude .that -the: faulte form a contingous structure with;characteribe )
o tics similar to the Newport-lnglewood dsg observed oneho «{_‘v- g

4

In his review of the offshore profiles and” date, Mr. H. Wagner inter R
; preted . moEe faults 4n: the upper strata than did Western Geophysicel. He "~
A.du‘jg‘é "was’-able to extend’ the Rose- Canyopi n.
o ;51,;3 the " upper Ho ”'ns than did Western which strougly implies a connectiohﬁ

ey with the Souttho”st Offehore Fault.-v;‘~- : , ST ‘ '

I

L

H. Wegner noted a velocity discrepancy in the offshore etructural high o
"as it was characterized by Western Geophysical which cast doubt on the -

favorable- interpretation placed upon the "atructurel bigh" by the epbli—
‘cant. S T S -

Dr. Pege noted the diesimilarities between the offshore structure an ;
-the "San’ Andreas Fault. He pointed‘out that the frequency of earthqu kes
N A}and "the amount of dieplacemeut per event’ is- smaller on the Newport- - },t
RRCERRE E Inglewood than -on thé" San - Andreas.x Page characterized the offshore - \-_ "
' '.“' - structure as a continuous zone of deformation but not . necessarily ‘having -

‘a continuous fault plane except at great depth.~ Dr.»Wilson agreed with P
*ﬁthis charecterizetion of the offshore structure, - Apparently,. all ag eed._»ﬁl,
'that the"offshore structure ie not the classic San Andreas type.‘ T

L oaee

: Dr.vCoulter indicated that with the commonly mentioned probability of 10"6
:'ag a guide, it {s hard to: distinguish between the San Andreas and . the»f’
Newport—Inglewood 1n terms of great eerthquake potential.jxr" )

b

. '“," -

.{_“: Vibratory Ground Motion . "; k

o

Wilson recommended determining the earthquake model for the site by

“U i imédns of rock fracture mechanice methods. ‘A lengthy philosophical e
“fak-: diacuesion on, the subjecte of. Fault. length and ‘recurrance 1ntervale ve..
'ljgf_ o magnitude, end distance and amplitude of ground motion VS frequeucy \

followed.

F!M
SN Dr. Coulter pointed out that, as ‘a’ result of the Bolse Island Eo ie } RN
S -8 blue-ribbon pansl of experts: recommended that the' Newport—Inglewoodi L .
feult gone’ be essigned a magnitude 8 for ‘the' safe shutdown’ earthquake@
Mr. J.,Devine stated that NOAA had not- completed their review but ‘that:
they tentatively recommend a 'SS. earthquake of about magnitude 7 3/4 ead
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" . R. Denton JUN.6 7R
?‘ rlﬂIntensity XI@based on the geologic ‘model. described at the meeting. Thia

v they balieve would result in ground motions at the site having accelerations"
-~ --of 2/3g to- 3/4g. Devine indicated that- NOAA, so that they may-fulfill '
~ their responsibility, ‘should participate ‘with the design engineers in juf.

-defining ‘how .their "g" value retommendations should be applied. He indi-

e cated’ that -the’ application of a standard response spectrum to their ree-

S bommendation may not be satisfactory, as NOAA would-also like to recommend
7*'@;.'";;;'the duration of. strong motion to be used in the dynamic design.‘ Steinbrugge

Lpkvio, .agreed that the "g" value ‘ean be. significantly modified by the amplification

. ‘ULFfactors ‘and. design methods employed so that the end result can vary in e
I conservatism. ﬁ..'aun‘ s R ~ T B

>

~?(On ﬂay _4; 1972 NOAA gave their final recommendation. They recommend
1that the proposed plant ‘be designed to a magnitude 7 1/2. safe shutdewn A
earthquake ‘model -with an Intensity greater than X byt less than XI. The
. horizontal'"g" value recommendation was put at 2/3g with isolated peaks.
-.of 3/43 -and ‘the vertical- acceleration value recommendation wag 2/3 the

1';horizontal acceleration ) ) -

S ﬁA. T. Cardone, Geologist
: ‘-;;Site Analysis Branch
'Directorate of Licensing

S ,:‘Enclosures.mf’ P
S e LY List of Attendees T
Y ‘7‘25332 “Agenda | LT e
RTINS T UGGS Draft Report:'_?-j?, IR

f"ee-wjene;:lfﬂ{fﬂendrie, PR R S oA "‘%.%‘
L TR "-1_~F.':Schroeder, Lo DISTRIBUTION

':’A‘.R-: .DeYoung, 1 o L SUPP1<€ ««

. =% "R Goller, L. % . .o LoRdg L
' . Re Birkel, L. " . ,AD/ss Rdg
L orkices | SABSL T T o' '?_" o

S

* . SURNAMEY

~ . DATED |. . L
Form AEC-318 (Rev. 9-53) AECM 0240 - - | cAsl1o—814as-t 445678 . O




?

 MENLO PARK MEETING

Attendance List

AEC . ACRS USGs NOAA
Denton, H. R, Page, B. Coulter, H. . Devine, J.
Gammill, W. P. Wiléon, Jde . ‘ ﬁousér,»F. A
Cardone, A. T. Steinbrugge, K. McKeown, T.
Hard, J. ‘ Yerkes, R.
Ziony, J.
Vedder, J.

Castle, R,

‘Wagner, H.

7



Discuss USGS draft

Re:

a)

)

c)

Re:

a)

b)

AGENDA
report;

The Cristianitos fault

Its activity

Its po*@ntlal for ground dlsplacement at the site

Ité potential for generating in a direct or complimentary manner
eartﬂéuake vibrations at the site,

The

relationship of the Cristianitos to any offshore structure.

The South Coast Offshore fault

Can it generate great earthqﬁakes?

-Vibratory Ground Motion Analysis ST

ength of the struCuural model, and what is the

assumed rupture length?

What is the sense of movement? How can be preclude a significant

vertical displacement component, which could be assumed to result
in increased ground motion?

What is the significant vertical displacement component? (This

o

should be discussed in light of the recent San Fe

What are the amplification charaﬁteristics of the site?

i s sz . . (I
What is the basis for assigning g

o

[agé
3
'_l
o
I

3

rnando earthquake, )
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e The contrasts in tectonic stvle between tne Los Angeles basin and

N

N o ‘
_f/wnjw—// the Peninsular KMige Prcvince (Amzndment 11, app™dix E, p. 2E-16)

éré hotsble;r1y defeﬁ$ib1é.ﬁmPépﬁabiy thé’mést §f§miﬁént'$tfﬁéturéi
feature® on figufe 9 are the northwest-trending féults, subparallelfto
and aligned with the'Newporﬁ;Inglewood zone, This zone apparently
has a very prominent offshore counterpart in.the.South Coast Offshore
faulf. Comparison of section L-M with section C-D.cléarly shous
prominent si&ilarities in structure between the bésin.and province.
~According to Western Geophysical Cbmpany interpretations "The

Scutb’CoastiOffshore fault, aoproximately 40 miles in length, was active
after'the'OffEhoré San Joéquin structure was.fo;med;"._(Amenémant-11,
appendix A-1, p. 41). As the onshore extension of this structure is

- ' known go be late Pliocene;late Pleistocene in 2

ge, even the deeper

lection profiles

La¥}

parts of the SCO fault cbserved on the aquapulse re
must be post-Pleistocena. The applicant has not demonstrated con-

. clusively whether or not Holocene or later movement can be positively




‘the Newport-lnglewood zone of folds and faults, the Scuth Coast

\‘\‘/‘* .‘-x(—'; . o ) . :
1dent1fled on ;hls £Mu1t~ s such ocean bottom evidence is not

Ao ,
necessarily germane to postulating that it is an active zone. The
evideﬁée of mbvement on it is likely to?be,a functios of.the mode
aﬁd depth of defﬁrmation. It is'reaéonable to aséume'thac ;he
deformation has been similar to thé;bwhich has ochrred in the

O—-‘ i’\./(”'(Lfr -\-’

...(’) no wﬁﬁbeL'oF the fault cemplex is known to*cutAstrata younfl
. L

than late_Pleistocene, and (2) no surface-ground displacement

p=de

s
known to have zcconm panicd historic earthquakes associated w1Lh the
zone."'(Amendmenﬁbé, aﬁpendix‘ZC, D. ij).

The lack of macr05°Lsm1c1t" is not nécessafily 2n indication

I
- Uﬂ. o x‘v‘—i

that the SCO fault system 1°A1na¢t1ve.. It

St g
major actlve fath aonas{£v z

"‘1‘\

1¢£\11tt1e or no seismicity.

N

The data prasented by the applicant lead to the conclusion that

0ff ho*e fault, and the Rose Canyon fsult

Instead, an extensive, linear zone of deformation, at least 240 km

. 4 /{
long, extending from the Santa Yonica Mountains to at least Baja,
California, s2ems well established by the presant evidence. This was

the tentative assessment

draft, transmitted on July 2, 1971, by |

to E. G. Case, Director, Division Reactor Standards. This assessment

liel oemey 401 T i et gy e e g 4T
".':ft,w_"--;’,-':'\. 2 r———— LS k{UG'_uu a5

4s poxnted out by the, Board of Review (rrneiiv



"A southeast-trending offshore extension of the Hewport-
Inglewood "fault" or zons has been mapped in previously
published reports as passing oifshore of San Onofre and
extending to positiors shown, variously, as near La Jolla
and south of San Diego. (For example see: . M. L. Hill, 1971,
fig. 1; King, 1968; Allen and others, 1965, pl. 1; and
Emery, 1960, fig. 58.) The offshore geop kalc 1 data
recently obtained by the applicants and by the USGS appear
to corrcborate the publia’ei maps that-indicate an extensive
linear offshore zone of deformation although there are
uncertainties owing to gaps in tna data between Encinita

AN and La Jolla." ’

)= O U S G SR S o, THe
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*r erﬂittently or

‘L t'

|
. . i
continuously since at least mi

t
£
b
{
.
.
w0

presented to show that the stress system is inactive or al
a number of earthquakes have occurred near the north end of this

zone in historic fime (the largest is the 1933 Long Beach M 6.3

earthquake) and the

time, the whole zone must be considered potentially active arnd

capable of an

conmaniurate with

the ‘length of the zone, ctwl T (SN of o T N T S S A
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ENCLOSURE NO. 1 .

SOUTHERN CALIFORNIA'EDISON COMPANY

'SAN DIEGO GAS AND ELECTRLC COMPANY

SAN ONOFRE UNITS. 2/3

. DOCKET NOS. 50 361/362

MEETING NOTES

Summary

A meeting was held with the applicant on May 31, 1972, in Bethesda, Maryland
to discuss the conclusions of the geological and seismological evaluation

of San Onofre Units 2 and 3 by the staff and its consultants, USGS and NOAA.
Based upon information and data provided by the applicant and extensive
review and discussion with both ‘the applicant and their consultants, the
staff concluded that a horizontal ground acceleration value of 2/3g with
peaks of 3/4g should be used for the Design Basis. ‘Earthquake for San Onofre
Units 2 and 3.

Discussion

Subsequent to meetings held . in the spring and summer of 1971 between the staff
and SCE, regarding Units 2 and 3 geology and seismology, the applicant
informed us in September, 1971, that they were developing a program involving
additional extensive offshore investigations and explorations to provide
additional data and information to serve as a basis for the structural
geology to be used to establish the seismological characteristics of the

site. 1In April, 1972, SCE filed two amendments (Nos. 11 and 12) providing
this additional information. The staff and our consultants, USGS and NOAA
have reviewed and evaluated this information during the course of many technical
meetings and pursuant to this evaluation the staff has concluded that .a
horizontal ground acceleration value of 2/3g with peaks of.3/4g should be
used for the Design Basis Earthquake for San Onofre Units 2 and 3. The
applicant was informed of this conclusion and was complemented by the staff
for the extent of their effort in obtaining the detailed geological data
and information provided in the application.



-2 -

A brief elaboration of the bases for the staff conclusions was presented

by the staff including comments by our consultants. USGS indicated that
‘evidence 18 not conclusive that basement break is discontinuous and cannot

be disassociated with onshore structures. NOAA indicated that a strike-slip
structure was basically assumed although some vertical and horizontal movement
was included; however, the structure is not similar to the San- Andreas fault.

SCE expressed appreciation for the time and effort. expended by the staff

and consultants in the review and evaluation performed. SCE accepted the
'2/3g DBE in light of non-proportional damping and other site sensitive factors
that could be employed in the design of the station. 'The applicant agreed
that development of suitable response spectra for the higher g value is
required. and would be provided as soon as possible. It was also agreed ‘that
the site related non-proportional damping concept should be further reviewed
with the staff and our seismic consultant, N. Newmark. Subsequently, a

meeting to discuss this aspect was scheduled with N. Newmark and the applicant

for June 8, 1972.

The staff did hasten to point out that the onshore Christianitos fault matter
was still open pending further evaluation of the. findings by the. California
Bureau of Mines & Geology and that it may ‘not be completely resolved until
excavation at the site 18 performed.‘ SCE agreed with these comments..

The applicant expressly requested staff consideration in_meeting with the

ACRS 1n their June meeting to discuss the staff geology/seismology conclusions.
The staff agreed that there would be merit in this approach and indicated

that every effort would be taken to schedule the meeting including preparation
and 1issuance to the ACRS of our staff report on geology and seismology in

the remaining 7 days prior to the June ACRS meeting. ' The staff was informed

by the ACRS subsequent to the meeting that due to the unavailability of the
ACRS consultants on such short notice, a June meeting could not be accommodated.



Vi

- ENCLOSURE NO. 2°
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UNITED STATES .
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

Docket Nos. 50-361

and 50-362 . JUN 5 6

Files
WITHHOLDING OF INFORMATION .PURSUANT TO.SECTION 2.790.

By letter dated March 30, 1972, Mr. Jack B. Moore,  Southern California
Edison Company, transmitted proprietary data prepared by Western
Geophysical Company of America on migrated depth-sections, Line WS70-3
and WS70-18, and requested that this data be withheld from public
disclosure pursuant to 10 CFR 2.790(b). The request is made for the
reason that this data contains information which is customarily held

in confidence by Western Geophysical Company of America, itS'originator,
and which, if disclosed would adversely affect Western Geophysical
Company of America in the conduct of its business.

There is sufficient nonproprietary information provided in Amendment 11

to advise an interested member of the public on.the geologic and seismic
aspects of this application, but the applicant has submitted the additional
proprietary data for use by the AEC in its review. Copies of this pro-
prietary data are being made available to the AEC's consultants, the

U. S. Geological Survey and the National Oceanic and Atmospheric
Administration.

In view of the foregoing, I have determined that disclosure of the above
data is not required in the public interest nor by 10 CFR Part 9, that
disclosure would adversely affect the interests of Southern California
Edison Company and Western Geophysical Company of America, and that it
should be withheld from public inspection pursuant to 2.790(b) of 10

CFR Part 2.. '

A. Giambusso, Deputy Director
for Reactor Projects
Directorate of Licensing

S %ad



l’Docket‘Nos. 50—361;/{// ._ o : ‘ . lJU~‘2 .1972

' : UNITED STATES - : .

ATOM IC ENERGY COMMISSION .

. WASHINGTON, D.C. 20545

and 50-362

A. Giambussb, Deputy Director for Reactdf Prdjects d'.
THRU: K. R. Goller, Chief PWR Branch No. 3, L Fim

_ FORTHCOMING MEETING WITH SOUTHERN CALIFORNIA EDISON COMPANY
SAN ONOFRE UNITS 2 AND 3

'Tlme and Date:. 10:30 A. M. - June '8, 1972
Location: ..~ N. M. Newmark & Associates

University of Illinois
Champaign, Illinois

,/xzzﬂ7"

Purpose: To discuss seismic response spectra, non- proportlonal .

-damping and other site sensitive factors relatlng to

San Onofre Units 2 and 3.

Participants: ’QOUTHERV CALIFORNIA EDISON COMPANY

(K. Baskin, H. Ray, P. West, et al)
AEC - Staff

(R. C. DeYoung, D. Lange, R. A. Birkel,

]-/;_&,v L\,CL /Juo &

Ralph A. Birkel
PWR Branch No. 3

Directorate of Licensing
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Docket Noe. 50-363;
e 504361
L& and-50-362

' R AMinogu[,
Standards '

SR The Forked RiVer l end San Onofre 2/3 construction permit applications‘fﬂ~: S

o were submitted shortly after the: reorganization of: the reoulatory S . o
R, staff 4n’ eerly -1970. The Combustion Engineering, Inc. nuclear- units S e
" for the two plants are of ‘dubstantially.identical’ design. : In accord;ﬁ~f L
l with management’” description of . the intent of that reorganization, :

Cwe" in the PWR: Group of ‘DRL proposed that we, accept the: responsibility
U0 w0 for review of the instrumencation, control and . electricel power
v ;:f',g* aspects»of the)plant deeigns in. order to free the DRS: Electrical
; 2o - -Systems::Branch® (Voss Moore's Branch) of & small portion of ;their. RN
R ff _case workload so’ that ‘some part of their time could’ be devoted to B

’ %, the' development of guides . and standarde.. We' based .our proposal’ on:. v

L ,,‘ wv the fact that” one of ‘the senior. engineers previously ‘reporting to
(IR ~Voss- Moore- had 4n ‘the reorganization, been:’ assigned to the PWR
crR f, ‘Group.. Ve contended ‘that with his (Olan Parr's) .guidange “and’
. active: participation thé project -leaders -on: the two cases’ would
vbe able to assure that ‘the designs complied with the then current

SN

: Unfortunately,l= : ‘
= for significan‘ eriods of time‘beceuse of- special problems that
.‘arose in’ other,unrelated aréas, " Because of ‘the . elapsed ‘time we
felt that we could no longer assure that our review of- the ’

with current requitements without the active assistance of laU
*1" Voss Moore's. Branch. We arranged to have .Don Sullivan' of that ‘= o
- Branch agsist ‘us in completing the reviews of the applicable areas -~ . L
"“":‘for both plants.~ The reviews. are. nearly completed; ‘both" applications; ST
- are scheduled to be reviewed by the ACRS by Angust. 13.;@,:, P PRI

‘ *i~if as rapidly ‘”f

y
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o REIREE b L
%n order that they can meet the new reeponsibilities of their
-;present‘assignments.; However, 1t has always been a guiding

complete previously assigned tasks if these tasks were éan ﬁ.‘;
completion and 1£ reassignment of"the tagk would b;Linafficie”

instrumentation; control and electrical5areés for the‘Forked
River'1: and San. Onofte 2/3 applications can best and most
'.efficiently be completed by Don Sullivan' nFor this teaaog'

Ongmal Sngned By
R\,C_V_DeYoung{, :

“ReCo DeYoung; Assistant‘Director\w '
i for Preasurized Water Reactors

i Docket File:
' RP Readlng

| cA3=16—B1465-1 445-678 -



Miriam R. Evans ‘ _ ' . 15 Hooper Avenue

Director

. Toms River N. J.
f OceaN CouNTY LIBRARY Tel. 343-6200

50-363

March 6, 1972

Mr. Frank W. Malone

Director of Regulation

U. S. Atomic Energy Commission
Washington, D. C. 20545

Dear Mr. Malone:
Thank you very much for sending us the valuable documents

on Forked River Nuclear Station, Docket No. 50-363, which I am
sure the public find very useful.

We would appreciate it if you could send us the appropriate
binders to file the amendments to these documents.

Sincerely yours,

G Nl H B K

Elizabeth H. Booth
Reference Librarian

" EHB:rk
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SAN ONOFRE 2 & 3
- AMENDMENT #11 REVIEW COMMENTS & QUESTIONS

INTRODUCTION:

The principal areas of concern geologically and seismologically in our

evaluation of the San Onofre site have been and still are:

1.

. The

a)

b)

c)

. The

c)

Finally, what ground motion resul%ing from the structural geologic

Cristianitos fault

Its potential\fpr grouﬁd displacerfent at the sife'

Its potential for genefating in a direct or complimentary manner
earthquake vibfations at the site.

What is the relationship éf the Cristignitos to any offshore

structure?

offshore structure

If it is a fault, is it active?

Is it a continuous fault aﬁd is it l&ng enough to generate great
earthquakes?

Is it a through going structure of the classic San Andreas Type?

model should be assigned at the site?

.a)

v)

What is the length of the structural model, and what-is the assumed

\
\

rupture length? \
What is the sense of movement? How can we preclude a significant
vertical displacement cbmponent, which ;ould be assumed to result
in increased ground motion?

What is the significant vertical displacement component? (This

should be discussed in light of the recent San Fernando earthquake.)
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d) What is the basis for assigﬁing & 'g value to the geologic

model for the site?

GENERAI, STATEMENT :

-During the early stages of the San Onofre review, fhe applicant presented
.a Picture describing the intermittent faul?ing offshore as being shallow,
discontinuous, associated with folding, anticlines, etc., and that the
-faulting did not extendAinto the basement., Now the picture has completely
changed. ;The applicant has made'further inveétigations and now concludes
that the basement faulting‘found underlying the near surface faulting is

not expressed near the surface, and is old, discontinuous, and segmented.

This has not been fully substantiated and .further explanation will be
required to justify classifying the faulting off San Onofre as inactive

and incapable of creating great earthquakes,

COMMENTS & QUESTIONS RE: CRISTIANITOS FAULT

ITEM 1;:
During the early stages of the San Onofre review, the applicant deséribed
the Cristianitos as inactive on the basis of:

'a)v The seashore fault exposure showing no displacement of the overly-
A\

\
\

ing terraces.

b) The trenching done at Plano.Trabuco which apparently showed no
displacement.of overlyinglalluvium.

c) Small (90') fault displacement at the seashore.

d) No conneétiqn with offshore faulting.




e)

No multiplé movement in the past 500,000 years.

The recent data and information have apparently contradicted 4 of the

above five support items.

a)
b)

Still valid

A California Division of Mines and Geology geologist has indicated

"to me that he had the fault trencied and found evidence of displaced

e)

ITEM 2:

slope wash. He believes the fault has moved during Holocene time,
Aquapulse information contradicts this - Displacement probably
more like 900', |

Aquapulse information contradicts this - Connection shown in
Figure 2E-2.

Displacement much greater than 90." could indicate multiple movement.

I have recently (April 11, 1972) spoken to Mr. Paul Morton, a geologist

with the California Division of Mines and Geology, regarding a report that:

he is writing on an area of California which includes the north end of the

Cristianitos fault. The peftinent points that came out of that conversa~

tion were:

a)

b).

Mr. Morton had. the Cristianitos fault trgnched and he found indi-
cations of displacement of slope wash by\%he Cristianitos.

He has observed anomalous stream gradient changes and evidence of
sag ponds. |

His conclusion is that the Cristianitos has moved during Holocene

time, thét is in the area of his investigation.

T S LTI T L M e e v aas ot s e e ¢ e



The applicant has been informed of Mr. Morton's findings and interpreta-
tions and has indicated he will evaluate them. He will provide AEC with

the results of his evaluatioh.

.The apﬁlicaﬁt's present position is that they trenched the fault at Planc
Trabuco and found evidence of inactivity for at least 32,000 years, How-
’ [

ever, I would point out that there may be more than one strand or trace
of the Cristianitos in that area and the other trace could have moved

more recently.

ITEM 3:

On p. 2E¥9 the applicant states that the Aquapulse data confirm that the
Cristianitos fault extends seaward with decreasing displacement, terminat-

ing at the South Coast Offshore fault.

This contradicts an earlier 1nterpretat10n made by the appllcant that the
dlsplacement on the fault near the seashore is only 90' and that the fault

terminates a short distance offshore.

Based on the data presented it would appear that the aguapulse data confirﬁ.
that the displacement on the Cristianitos fault at the shoreline is signi-
ficantly greater than 90°'. Reasoning: if the dlsplacement at the Plano
-Trabuco trench location is 5, 000", as we were told, and the distance from
Plano Trabuco to'the shoreline is 16 miles (if we characterize the Cristia-v:

nitos fault as a'scissors fault), this results in a linear relatlonshlp of

a 300' change in dlsplacement per mile of fault to result in a 90' displace- - -




Y
ment at the shoreline as the applicant states. TIf this were so, the fault
should terminate in a very‘short distance offshore; howevér; it is still
going stréng where‘it Joins the South Coast'Offshore fault. Conclusion:
The displacement at the shoreline is far greater than 90' and may indicate .

multiple movements.on the Cristianitos in the past 500,000 years.

The applicant has been requested to discuss the apparent offsetting of the.’

Cristianitos fault by the South Coast Offshore fault as can be seen in 'U;. £|

Figure 2E-2;

QUESTION RE: OFFSHORE AREA

ITEM 1;:
What kind of accuracy should be ascribed to the geophysical methods of
détermining fault displacements in the B and C horizons: The applicant

has been requested to document their response.

Since, as the applicant states on P. 2E-5 in Amendment #ll, in the centrai
area offshore'from Sén Onofre (I pfesume this is the offshore San Joagquin
structural high) "the acoustic basement consists of San Onofre Breccis
which is a poorly stratified sedimentary formation of Mid-Miocéne age,"
how can one hope to-convincingly observe the presence or absence ofvfault-
ing in this matter, espééially (see profiie) if éﬂe faulting is strike-

slip?

e e ey ¢ gy B sia TR [



On p. 2.8-17 of Amendment #ll, item A states that the submarine faults on
the broad continental borderland are predominantlyAstrike-slip. Since
the formations and horizons are essehtially flat-lying, how then caﬁ it
be shown décisively be means ongeophysical methods that faulting does

or does not exist?

The tectonic'significanééWBfwéﬁgAéfructural high described by the appli-
cant is not clear. He states that it segments the offshore area into
3-provinces. 'However, he does not explain why the 3 provinces concept
:should preclude a continuous offshore fault zone. The applicant should;
. a) Explain why the "largest observed displacement albﬁg ﬁhe South
Coast Offshore fault occurs on the flank of‘this 'high'." (See
‘lines 125, 127, 129, and statement on p. 31.)
b) Discuss the probability that the South Coast Offshore fault could
be shown to have a 7000' lateral displacement on the basis of

lateral offset between the axis of the offshore San Joaquin Hills

structure and the axis of the San Joaquin Hills anticline (personnel'

communication reference on p. LO of Western report).

c) Discuss the implecations of such a displacement,

. COMMENTS AND QUESTIONS RE: WESTERN'S REPORT TO SCE:

ITEM 1:
Is it possible that the sparker ‘and boomer survey techniques used by Marine

‘Advisors, Inc., and the USGS oceanographers are more reveallng at shallow

depths than is the Aquapulse technlque? And don't the Marine Advisors and

R R e I



USGS seismic profile records show significantly more continuity of
faulting offshore along the coast, where the South Coast Offshore

fault would intersect the upper strata?

There is reason to doubt the interpretation by Western in that they state,
"The seismic date also suggest that the Cristianitos fault extends sea-
Ward and dies out into.the South Coast Offgkore fault on Horizon C. 1In

' confirmation of the onshore data, it has been inactive for a long time,"

for it does not ‘extend upward very far into the section and does not cut

Horizon B.

The féct is that onshore the Cristianitos fault cut thru the section well
above Horizon B to the top of the San Mateo formation which is thought to

be Plio~pleistocene, whereas Horizon B is upper Miocene.

Further, the applicant and Western Geophysical make frequent reference to
max imum aiSPlacements of a few hundred feet at the "d" horizon (Upper

Miocene) on the South Coast Offshore fault, however, the displacement far
up-section in the San Mateo Plio-pleistocene formatioﬂ isat ﬂiéast.in‘this

range.

ITEM 2: ' \
The Western report states:

"Unlike the South Coast Offshore faults, the Rose Canyon fault
system cuts Horizon B over its entire length offshore, It

appears to turn inland near Oceanside and is separated from the
South Coast Offshore fault by a series of intrusives and a
series of north-south faults, which are probably extensions of
the north-south fault system opposite on shore."

ez,
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Why must the existence of the intrusives preclude a connection between

the South Coast Offshore fault ‘and the Rose Canyon fault?

The Western report states:

"The Newport-Inglewood zone of deformation terminates at the Offshore
San Joaquin Hills structrual high."

Yet, no significant support is given for the statment and the above quote

is about all the discussion provided by Western concerning the Newport-

‘Inglewood fault.

The Western report states:
"The Rose Canyon fault syétemAhas been outlined from the seismic

reflection data, and appears to project into the coast near Ocean-
side." . A

The location where it intersects.the coast is not given.

Also by Westefn:

"Because of primary concern about tectonic stability at the San
‘Onofre plant site, the limits of the South Coast Offshore fault
have been defined. It crosses the Central Region and the north-
west portion of the Southeast Province about five milte offshore,
and strikes morthwest-woutheast. It dies out to the northwest
as it approaches the Newport-Ingelwood zone of deformation."

As shown on the structure contour map of Horizon C, it also diés out to
- - | \ |

. “the southeast as it approahces the Rose Canyon fault. What do profile

_lines W8, Ws-70-26, 137 and 14l show? (Note these lines probably don't

go shoreward far enough to be definitive,) .

Figure 2E-2 strongly indicates that these faults are joined by the Souﬁh

Coast Offshore fault.
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',Af ;Submltted to the appllcant -on April 18, 1972. The appllcant should be =
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SAN CONOFRE 2 & 3

AEC QUESTIONS -~ MEETING RE GEOLOGY

APRIL 17, 1972

1. Cristianitos Fault

a. The South Coasf Offshore faultvoffsets the Cristianitos fault and
hence is younger than the Cristianitos. Since {be Cristianitos
has é minimum age of 35,000 to 100,000 years, should not the South
Coast Offshore.fault be considered as less in age and,.thereforé,

' considered active? Or, if the Cristianitos ié connected with thé

South Coast Offshore fault, should they not be considered geneti-

cally related?

b. Vérify the 90 feet of verﬁical diéplacement of the Cristianitos
fault at the coastline. It would appear to be much more as a
result of the latest information in Amendment #11; thus leading
to a possible conciusion that there has been more than one move-

ment in the past 500,000 yéars. Explain.

c. Paul Morton of the Califorﬁia Divisioﬁ of Mines énd Geology has,
by -oral communication in early April wi?h the staff, indicated
his belief that there has been Holocene displacementbof the
Cristianitos ird the TrabQCO‘Plains.area. Explair. Also what is

its effect on seismic and potential surface faulting at San Onofre?



d. The Cristianitos féult is éhown to extend offshorg in the WesternA
data, Horizon "C". Why is it not present in higher horizons,
particulérly if Horizon "B" is Upper-Miocene and Cristianitos.
faulting tock place during post-Upper Mioceﬁe time offsetting
the Pliocene San Mateo formation? |

What'is the vertical resolution in the Agquapulse data in Horizons

"Cc" and "B"?- )

Could there be fault offset across tﬁe offshore N-S structural high
in the poorly stratified San Onofre breccia‘that cannot be discerned
from the geophysical data? = What would be the significance of such’
offset.along the trend of the South Coast Offshore fault? Explain‘
the large offset in Horizon "B" or the Soﬁth Coast Offshore fault

just south of the San Joaquin High.

Discuss the probability that . the South Coast bffshore fault could be'
shown to have a 7000' lateral displacement on the basis of lateral
offset between the axis of the offshofe San Joaquin Hills structure
and the axis of the San Joaquin anticline (bersonal communication

referenced on p. 40 Western report),

- -

Make comparisons of the San Andreas fault, San Fernando (Syimar)
faults, and the South Coast Offshore fault, and discuss the following

'

items with regard to the Scuth Coast Offshore fault:



a) What is the length of the structural model? What is the assumed

rupture;length?

b) What is. the sense of movement? How can we preclude a significant

vertical displacement component, which could result in increased

ground motion?

c) What is a significant vertical displacement component? (This

should be discussed in light of the recent San Fernando earth--

quake. )

d) What is the basis for assigning a "g" value to the geologic model

.for the sife?

e) Discuss the amplification characteristics of the sedimentary

_ deposits, assuming a reasonable basement rock acceleration.

Provide plan and profile drawings showing the locations of all Class 1

structures, pipelines, cut slopes, etc., and show the relative location

of all borings.

Show that in the event of failure the embankments around the plant

-

cannot endanger any safety related structures, or provide assurance

that the possibility of failure is negligible.



If the South Coast Offshore faﬁlt is strike slip, would the fault
ghow up as a contiruous break in the "B" Horizon and Sparker Hori-
zons? Could this apparent decrease:in displacement upward be related
to chaﬁging stress conditions? (i.e., from early e#st-west to later

ncrth-south compression.)

The tectonic significance of the structural high is wot clear. The

applicant states that it s=gments the offshore area ihto 3 provinces.
However, the applicant does not explain why the 3 provinces concept

should preclude a continuous offshore fault zone.
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Docket Nog. 50~ 361/
' and 50- 362

APR 28 ;g@

Ongmal Slgned by

_R. C. DeYoung, Assistant Director for FR's, DRL K. R Goﬂef
' IHRU._ K. R. Goller, Chief,. PWR Branch No. 3, DRL

SOUTHERN CALIFORNIA EDISON CQMPANY - SAN ONOFRE UNITS 2 & 3
. MEETING SUMMARY Co S :

/

Summarx R

A meeting was held in’ Betheada, Maryland on April 17 and 18, 1972, with ‘

. the’ Southern California Edison, Company (SCE). The- purpose of the meeting
was to discuss the outstanding ‘review {tems that are listed in abbreviated
‘form in the enclosure (Enclosure No. 1), discuss methods of direct appli-
cation of element damping and soil charaeteristics of the San’ Onofre site ‘
and briefly review and discuss site geology.. ' SR ‘

A list of attendees 13 also enclosed (Enclosure No. 2). B
Discuesion

In November; 1971, the staff developed a 1list of veview items which
_would réquire.documentation or resolution priot to campletion of our
review. This 1ist of pending review items was discussed with the
‘application during subsequent meetings and appears in abbreviated form
~  in Enclosure No. 1. . The staff discussed these and related 1tems with
- 8CE who. agreed to address these items in Amendment No. 13._ '

. The applicant provided a discuasion of the technique of nonproportional

damping as a practical method to apply appropriate damping .to different

elements or materials within a structural model. In particular it was’ SR
indicated that the method offers the posaibility of assigning high damping.4 .

to the soil, moderate damping to the stiuctural model and low damptng

to certain equipment such as nuclear components. In eonjunction with

this discussion the applicant also provided the results of effort spent

in the development of elastic and damping propertiés of the soils and

.tocks at the San Onofre sita., Subseqnent to extensive diacussion with

L
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) the applicant the staff indicated. that the use of the non-proportional
- damping technique. wnnld be evaluated ‘and considered for the San Onofre
..application. . ; :

_During a summary type discussion of site geology, both onshore and off~ _
shore, it became evident that specific items of interest ‘concerning o

_ geological interpretations should be elaborated upon in the PSAR. The
. applicant agreed Lo provide this" elaboration in the forthcoming amend-
- ment. . ‘ _ .

- At the conclusion of the meeting, SCE stated that all remaining informa-
-." tion required to complete  the application would be submitted by May 15,
1972 (Amendment No. 13). SCE again requested a staff decision concernxng

3site geology at an early date. : . . .

* Qriginal Signed By,
R. A. Blrkel

 Ralph A. Birkel
PWR Branch No. 3 , :
Divigion of Reactor Licensing

Enclosures. ' .
- T. Pending Review Items . S
2 Attendance List I

cc w/enels: . .

P. A. Morris, DRL

F. Schrcedet; DRL

K.Squd DRL Lo T

D. J. Skovholt,, DRL
" H. R. Denton, DRL e

R. Tedesco, DRL S S R
. E. Gt Case, DRS 4"' ) - ' . - Lo

R. R. Maccary,,DRS C . '1 . SRR

D. Fe Knuth, DRS =~ - = . . S
“PWR Branch “Chiefs - S

R. W. Klecker, DRL . .- S I

RPS Branch- Chiefs , — - DISTRIBUTION:

-0 (3) L . TDocket 50-361 -
. Vl Ho Wllson, DRL (2) I' . N DOCket 50 362

Meeting Attendees from REG - DRL Reading o
, o T - PWR-3 Reading _

orrice'| DRL:PWR=3 | DRL:PWR-3. _
C k7415 RN
SURNAME p ..BAB_I.I'JS.-.l._@_SP_- _KRGoller
DATE b ...4/’).3/72 -___._.‘t/azgf 72 Ll
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It.
12,
13.

l4.a

15.

ENCLOSURE NO. 1

SAN ONOFRE 2/3

PENDING. REVIEW ITEMS

(EXCLUSIVE OF GEOLOGY/SEISMOLOGY)

Design Basis Torﬁado'

Reactor Coolant Pressure Boundary Faulfed Streés Limits
CVCS Let-down Line Code Group Classification

Code Grouva Criteria

Spent Fuel Handling System

Autohatic Protection against Core PoweryMéldiétfiSutibﬁs
Compliance with General Design Criteria

Compliance with Safety Quideé 1 through 23

ECCS Report

Consequences of a Single Rod Withdrawal Accident

Main Steam IL.ine Flow Restric;ers

Main Steam Line Whipping andvcbntaiﬁment Liner ﬁamagek
Reactor Veséel Infernals'Vibration Monitoring Program
Compliance with Proposed Appendices G and H of 10 CFR 50
Post Accident Hydrogen Gas Control System

Compllance with Flywheel Integrity Safety Guide

Requirement for Under [rcquency and Under-voltage Reactor Coolant
Pump Jrlp :

Status of Dynamic Analyéis of Reactor Vessel Internals



16.
17,
918.

19.

20.

N
—

22.

23.

24.

26.
27.
28.
29.
30.
31.
32.
33.

34,

350‘

36.

* ‘ .

Reactor Cavity Pressure During Lose of Coolant Accident
Compliance with Draft Ultimate Heat Sink Safety Guide
Compliance with Appendix I 10 CFR 50

Reactor Coolant System Over-pressure Protection

Adequacy of Station Radiological Emergency Plan to Protect State
Park visitors

| Cqmpliance with Safety Guide Concerning IndustriaIFSabotage

Corrosion of the Reactor Coolant System Pressure Boundary by
Leaking Boric Acid

Reactor Coolant Water Chemistry Limits
Steam Generator Tube Wall Thinning

Effects of Turbine-Generator Tr1p with Loss of all AC Power on .~
Accidents Analyzed

¢
H 1
i

Effect of Three Pump Operation on the Accidents Analyzed
Failed Fuel Detection System Sengitivity

Provision of Reference Plant Technical Specifications

Conformance with IEEE Code 344

Residual Heat Removal System Renuirements
Safety Injection fank Valve Control

Compliance with Proposed Appendix J lb CFR 50
Adequacy of Post‘Accident Monitoring Provisions

Verification that Persoanel are not Required to Leave the Control
Room During a Loss of Coolant Accident

Discuss Complience with IEEE Standard 344-1971 Seismic Qualification
of Class I Electrical Equipment

IEEE Standard 338 Trial Use Crlteria for Periodlc Testing of
Protection System :



o

37.

38.

39.

40.

41,

42,

43,

44,

45.

46,
47.

48,

) * . ' ’

IEEE Standard 336 Installation Inspection and Testing Requirements
for Instrumentation and Electrical Equipment During Construction

1EEE Standard 279-1971 Criteria for Protection Systems

LEEE Standard 317 dated April 1971 Standard‘fof Electrical
Penetration Assemblies in Containment Structures

IEEE Standard 323 1lrial Use Standard

General Guide for Qualifying Class I Electrical

Equipment for Nuclear Power Generating Stations and

IEEE Standard 334-1971 IEEE T[rial Use Guide for Type Tests
of Continuous Duty Class I Motors Installed Inside the
Containment of Nuclear Power Generating Stations

Control-room Air Conditioning

Method for Periodic Testing of Engineered Safety Feature
Instrumentation and Control Equlpment (IEEE 279) o+ Safety "
Guide No. 22

Provide Information identifying Readouts and Indications .

" Avallable to the Operator for Monitoring Conditions in the

Reactor Coolant System and the Containment Throughout All
Operating Conditions :

Compliance with Safety Guides 6 and 9

IEEE Standard 308 Criteria for Class IE Electric Systems
in Nuclear Power Generating Stations

Fuel 0il Transfer. System
Redundant Station Batteries and Battery Room Ventilation Systems

Cable Trays



ENCLOSURE NO. 2

ATTENDANCE LIST

SAN ONOFRE 2/3 MEETING

APRIL 17 AND 18, 1972

SOUTHERN CALIFORNIA EDISON COMPANY

K.
H.
P.
0.
"G

uask}nl’ 2/

Ray .
Westl/‘ .
Orte al/‘
Hunt L/*

BECHTEL

Lse

R.
R.
’I.'

WOODWARD-McNEILL ASSOCIATES

Curtisl’ 2/
Kosibaz/
McChe7ney2/
Kohi?

R«

McNeillz/ - Cpnsultant

AEC - DRL/DRS/CO

C MRS X >2AEZ R ==

. Birkells 2/
. Dentonl/?

Goller N
Cammilll/*
Ferrelll/
) 2 v
Cardone“/

. Knightl/”

Kirkwoodl

Langeli 2/*

. Dunenfeldli*
. Fairtilel/

Shewmakerl/*
Kapur2

. Houz.

% -
ﬁeratanz/

k4

- Part-time -
1/ - April 17, 1972
~ 2/ - April 18, 1972



APR 12 1972

B. K. Grimes, Chief, Accident Analysis Branch, DRL
V. Benaroya, Chief, Effluent Treatment Systems Branch, DRL

DRAFT SECTIONS ON SOURCE TERM AND ACCIDENT ANALYSES FOR ES

Please provxde me with your current schedule for completion, and what
information you require from the Project Leader and by when on the drafts
of the sections on Source Term or Accident Analyses for the DREP Environ-
wental Statements on the following applications:

Zion 1/2

Hutchinson Island-l
Millstone-2

San Onofre 2/3
Forked River

Arkansas-2
Summerx
Original Signed By
K. R. Goller
Karl R. Goller, Chief
PWR Branch No. 3
DISTRIBUTION: Division of Reac t_Ol' Licens ing
Docket (M . :

- DRL Reading
PWR~-3 Reading
50-295 '

50-304
-50-335
50-336
50- 361"(-—\«{«
50-362
50-363
50-368
50-395

orficep | . DRL:PWR-3
x7415
surnaMe » | KRGoller:esp | .

oatep | 4/... 112 - e I

Form AEC-318-(Rev. 9-53) AECM 0240 - ¥ U.S.GOVERNMENT PRINTING OFFICE: 1971-416-468



' UNITED STATES .
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

April 6, 1972
Peter A. Morris, Director, Division of Reactor Licensing

THRU: K. R. Goller, Chief, PWR Branch No. 3, DRL - KR
. s

FORTHCOMING MEETING WITH SOUTHERN CALIFORNIA. EDISON COMPANY - SAN
ONOFRE UNITS 2/3 - DOCKET NOS. 50-361/362

Time and Date:
Location:

Purpose:

9:00 A.M. - April 18, 1972
Room P-114 - Bethesda, Maryland

Discussion of methods of direct

application of element damping and

soil characteristics San Onofre site.

Participants:

SOUTHERN CALTIFORNIA EDISON COMPANY
- (K. Baskin, H. Ray, et al)

AEC - DRL/DRS
(R. Birkel, D. Lange, K. Wichman,
J. Brammer, A.. Cardone)

Y ’ oF 7 e
Colad (0 et
Ralpi A. Birkel

PWR Branch No. 3
Division of Reactor Licensing

DISTRIBUTION

_Docket

PWR-3 Reading

DRL Reading

S. H. Hanauer, DR

F. Schroeder, DRL

DRL Assistant Directors
E. G. Case, DRS

R. R. Maccary, DRS

L. Rogers, REP

PWR Branch Chiefs

R. F. Fraley, ACRS

Co (4)

Receptionist, Bethesda
J. L. Sullivan, DR

R. W. Klecker, DRL

V. H. Wilson, DRL
Proposed Principal Attendees REG
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SURERIE WAR'S - 1972
57 5.//.349»-«- B

. .L. M. Muntzlng, D1rector of Regulation o A . ‘
- THRU:. E. J. Bloch Deputy Director of Regulatlon for Reactor Llcensing

SAN oﬁorae*simz GEQLOGY AND SEISMQLOGY |

) Subsequent to meetings held in’ the sprlng and _summer of 1971 between
the staff and the Southern California Edison Company (SCE) regarding
geology and seismology considerations for the proposed San Onofre Nuclear
".Generating Station Units 2 and 3, SCE. informed us in September 1971
that they were developing a program 1nvolv1ng addit1onal investigation
and exploration to provide additional data and’ 1nformation ‘that could
be used to establish- approprlate seismic criteria for the San Onofre
Station. Since that time they-have kept us and our consultants’ informed
of the progress of their efforts. in various' meetlngs and . consultatlons o
- 'held with them at their request. puring these meetings,. the most recent
of which occurred on February 29, 1972, it has become increasingly
- evident that the information that SCE intends to ‘submit formally will -
.. probably not. significantly change our consultants' earlier views
':concerning the geology of. the San Onofre site region. ‘This means that
- we would still conclude that ‘a-continuous zone of - deformation capable of
generatlng a.mAJor earthquake exists offshore.

‘SCE plans to file ite addltional 1nformation Wlth the Commission about
April 1, 1972, Qur consultants will require approximately two months
“'to review it and then, if we follow" our normal procedures with the:
ACRS and the Commission, it will’ require several additional weeks before
- we would be in a position to notify the applicant of our formal findings. .
S A adverse finding on San Onofre also .ceuld have, serious impact on other_
- potential nuclear plant sites in southern California. :

I suggest that we inform the Commission at this time. of our consultants
adverse reactions to the information ‘that has been presented to them
" to date-and of ‘the highly probable outcome of the extensive and costly.

- effort being expenoed on this.subject by the appllcant and the staff.

crigmui i vﬂed by
© . Peter A Moms
Peter A. Morris, Director
" Division of Reactor Licensing

cc: R. C. DeYoohg:

_H.. Denton R ‘ ,
K. Goller - o IR
R B»h-.ke'l-. ____SEE NEXT -PAGE.FOR DISTR‘IBUTIONi , , ,
. orrices | DRL:AD/PWRs . | DRL:DIR = DP.I.B.--B.EG B Y20
R cheylcﬁﬁé,/:eag: PA}%}S | “EJBloch -~ |\
SURNAME® | ... . AT n VAT S E] P VSRS NN
DATEp 3/8’/72 ______________ -3/ /72_3//72 __________
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.DISTRIBUTION .
Docket File (50-361/362)
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B
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H. Hanauer{ DR .
L. Hendexson, DR
Schroeder, DRL"

:R;.Wilson; DRL .

S." Boyd, DRL " N
J. Skovholt, DRL

Kniel.
Vassallo

Schwencer - N
Wilson (2)- - g
Groff, DRL
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COMAR g gy
v'H. R. Denton, Aseistant Diractor for 81Ee and Radiological Safety, DRL
: THRU:- w. P. Gammill Chief Site Safety Branch. DRL
 SAN ouom: vmrs 2 and 3 nocxm NOS. 50-361 and 50—362 \
V-Attached 13 a summaty report, written by Mr. A. T. Cardone, of
) fthe San Onofte Units 2 and 3 meeting held 1n Houaton, Texas on
February 10, 1972. - |
Do E. Fumn .
- -Chief "Earth Scientist.
_ Bite Safety Branch '
» Division of Reactor Licensing
cei By A Morris . "
: *’»'_E.'Case,
R. DeYoung -
© . Ri Minogue.
- K. Goller -
¢ - . -AJ Cardone
- - ReBirkel .-
' DLSTRIBUTION -
. «DRL .- Sup'pl'
DRL - Rdg.
S&RS - Rdg o .
Slte Safety = Rdg;
: o 6Fr;éé'i; DRL _____ o DRL el DRL _____________________________ H 470
gy DM | o |
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- SUMMARY REPORT OF THE SAN ONOFRE UNITS 2 AND 3 MEETING IN HOUSTON TEXAS -4’~
o DOCKET NOS. 50-361 AND 50-362 - - .

On February 10 1972 a technical meeting was held in the offices of
Western Geophysical Company, a geophysical consultant to the San Onofre
. . applicant, in Houston, Texas. The meeting included representatives
" from Westefn Geophysical Southern California Edison, DRS, DRL,-ACRS
and their consultants, and DRS consultants from USGS and NOAA A list
of the attendees is attached . o
The purpose of the meeting was  to hear a discussion by the applicant and
_ its consultants of the results ‘of a recent offshore geophysical
. exploration program performed for -or furnished to the applicant by
Western Geophysical. The objective of the exploration ‘program was to
" describe the offshore structural geology at depth and to develop ‘an
of fshore geologic model for the site. Briefly, the model, ‘as the
. .applicant presented it, consists of three separate geologic areas or -
. elements in the offshore region between Los Angeles. and San Diego. ' The -
. central area, which lies -offshore and to.the northwest of the San Onofre
- site, was described ‘as structurally stable and does ‘niot have potential
for tectonic movement. L : .
Following the presentation by the applicant AEC and ACRS staff and
their consultants caucused to discuss the new geologic model presented.
In the course of our discussion it became apparent that some of the
 consultants ‘felt that the applicant had not provided support for the-
_geologic model given at the meeting. - The staff consultants were told
* that the regulatory staff felt that the geophysical data and the ’
-applicant's forthcoming amendment to the PSAR, which should contain
the information presented at the meeting with modifications that reflect
the comments and: suggestions that we were about to make to the applicant
. and should contain the full geologic picture and seismic evaluation,
.- should be reviewed before reaching any conclusions. Conclusions. now
. would be premature. : S ' '

The following comments, suggestions, and - requests ‘were made to the
appllcant when -the meeting reconvened' R

1. 'Provide ‘a complete statement of the geologic and geophysical
position. Correlate the subsurface offshore geology with the
onshore geology to the ‘northeast from the Los Angeles Basin down

_to San Diego, and use that correlation to aid in the interpretation
of the offshore area.

OFFICE >

SURNAMEE. . NI N I

DATED .. ; S DR , B
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2.

3.

iThe bases for interpretations for both the gravity and magnetics

map presentations should be clearly stated and correlations to
onshore gravity and magnetics ghould be made.

The 350 miles of offshore profiles made by SCE should be used as
backup for the maps, and a contour map based on that 350 miles

- of profiles should be attempted.

- 6.

7.

'The information on the four drill holes that were nsed for. control

should be included in the amendment, with lithologic descriptions,
geophysical logs, and, speeifically, the sonic velocity.ﬂ

‘A tie between horizen B and the sparker surveys should be illustrated
" and discussed thoroughly, and :the structure as displayed in both

deep and- shallow. seismic findings of the onshore geology should be

<correlated.

On map A those sea—bottom irregularities which coincide with known
. faults or possible faults in the deeper seismic surveys erting on

the more consetvative side should be shown

Provide composite maps that would include all faults shown on maps
: previously submitted, and indicating in some appropriate manner
'which horizons the faults are defined by.-

Provide and discoss the velocity calculations used in the

_interpretations..

- Develop a complete seismological model aﬂd eo interpretation of

the earthquake generating capacity of these models; describe and -

. discuss the earthquake generating fault mechanism, taking into

account: such things as: the anticipated total length of fault

A displacement, and the attitude of fault movement. Determine the -
Safe Shutdown Earthquake. (SSE), the Operating Basis Earthquake (OBE), o

and the corresponding seismic design accelerations. (The applicant -
has elected to specify on: OBE ) : S

OFFICE p
C SURNAMER |l :

DATE b ...... : PR [
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In addition to the above items the applicant was asked to analyze the
tsunami generating potential of the applicant's new structural geology
model, and take possible tsunami effect at the site to the extent that
it may alter the tsunami evaluation basis developed for Unit 1. .

"A. Thomas Cardone
Site Safety Branch
Division of Reactor Licensing

CRESS . ofFicEp DRL.

[-1001 R5-7 G~

SURNAME » '_ATCard'_one:'cls' -
R VA& /A
DATER | ... o
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Name

David G, Moore

I~Chi Hsu -

Byron D. Ruppel .

Aart de Jong
Jack B. Mbore ‘
James T.‘Wilson
Ben M. Page f

'James E. Hard -

v Jamés‘R. Devine

Philip J. West
Gail S. Hunt

‘Charles R. Kocherﬂf,'

.Harold P. Ray

, Kenneth P. Baskin,'

-A. T. Cardone

 Joseph I. Ziony
R.. . Yerkes -

'?fHoliy C.. Wagner-

. F. A, MéKeown =

‘Ralph A. Birkel.
Robert Minogue v
F. N. Houser = .

" W. C. Browder

E. J. Mateke, Jr.

Cari'H. Savit

Codm R

. WESTERN GEOPHYSICAL

'February‘lo, 1972

O:ganization
Southern Cal Edison
- Western -
UsGS
Westerﬁ'( :
Sﬁutherﬁ Cal. Edison
ACRSV—_Consﬁltant
| ACRS - Consultant
| ACRS - Staff -

o SouihéanCal.;EdiSOn
_ ‘Southern Cal. Edisom
" Southern Cal. Edison

Southern Cal. Edison
. Southern Cal. Edison
 AEC - Staff
USGS ‘
. UsGs
UsGs
vses
USAEC - DRL
. USAEC - DRS -
. USGS"

"Western

"Hestern

. Western,

" OFFICED

SURNAME B .|...___-

- DATED |......
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',“FEB 2 5"1972. :
P. A. Morris, Directot Division of Reactor Licensiug

FORTHCOMING MEETING WITH SOUTHERN CALIFORM _EDISON.COMPANY -
SAN ONOFRE UNITS 2 AND 3 - DOCKET NOS @ AND- 50-362 o

Time and Date: = 9 00 AM. - February 29, . 1972
Location; ".'7.' Room P-422 - Bethesda, Maryland

- Purpose: | . Mr. Bill Gould, Senior Vice President, SOuthern
e California Edison Company has requested an opportunity’
-to-present to senior AEC management the results and
conclusions of Yecent additional offshore exploration
and investigation effecting the aeiamic design of San
Onofre Units 2 and 3. .

Participants: _Southern California Edison Company
L S (W. Gould, J. Moore, O. Ortega, B, Laverty, P. West)
" AEC

(Senior AEC ‘management with apptOpriate staff members)
‘.Harold R. Denton, Assistant Director

Site and Radiological Safety
Division«ofiReacto: Licensing

DISTRIBUTION: ,
S. H. Hanauer, DR-
. F. Schroeder, DRL
R. S. Boyd, DRL
T. R. Wilson, DRL
. .Hs Rs Denton, DRL
- Rs Cs DeYoung, DRL '
" D. J. Skovholt, DRL _
‘R. Tedesco, DRL .
E. G. Case, DRS
L. Rogers, REP L
PWR Branch Chiefs
R. F.-Fraley. ACRS. -
- CO (&) - .
~"R. W, Klecker, DRL .
.5 ’Recept1on1st. Bethesda
. J. L. Sullivan, DR

" orrices | DRL: PWR- ﬁ% | pRL:PuR-3 | DRL:pD/PURs | DRL:AD/SsRS | [\
| x7415 ] f CURRET ZZ ) R -

~ surnamep | RABirkel:resp | KRGoller: .| KCDeYolng __Hf_i___e_r}_ton O e
onren |2/ 2072 L omdrza . - |2 BYLT2. 2/ /72 1
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' FEB 1 41972 o

Re- A Birkel sz Branch #3 Division of Reactor Licensing

SAN ONOFRE UNIT NOS..Z AND 3 - DOCKET NOS. 50-361 & 50—362
As you, R. Mimogue, and I agreed the following item should be communicated
to Southern California Edison ag an addition “to. those items’ given at the

February 10, 1972 meeting with Southern Californla Edison in Houston,
Texas. ' o ] Af - o t.

vItem. After develooing a complete geologic mpdel from the integrated
.~ on-ghore and off=-shore geologic information available,r"

develop.a complete’ seismological,model aad. an iaterpretation
of the- earthquake -generating:capacity of .these models; describe .-
“and discuss the earnhquake generating fault mechanism,  taking
into  account such things as: .the anticipated total length of
.fault displacement, and the attitude of fault movement. Deter-
mine the Safe Shutdown Earthquake (SSE), the Operating Basis

Earthquake (OBE), and the corresponding seismic design accele— B
rationa - .

,',’_ e -

CW

ardone
.Special rojects Branch.
D1v1310n of Reactor Standards

OFFICE >
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Form AEC-318 (Rev. 9-53) T © " 'U.5. GOVERNMENT PRINTING OFFICE {1963~ O-364-598 . °




e N i e - o . ‘ ] ' .

) ' - v g ‘ ‘ : . . . . H

N : S . - . .- .o IR

' o EEEEANS ool

- : A ) . PR - {

. . , ‘ ' o

| ; R 2 s buvi
3 LL s i = - _L),q;.*'. s

- ﬁ -— TR T F!:B 14 1972

Peter A. Morris, Director, Division of Reactor Licensing '

: Adequate responses to the enclosed request for additional information are
required before we can complete our review of the:subject application. These
requests, prepared by the DRS Mechanical Engineering Branch, concern the draft
report "Methods of Direct Application of Element Damping" and the material
submitted in Amendment 10 of" the PSAR within the scepe of . the review of this -
branch. o . PR e ) L . .

+

'.m,v§[)£/77 i#%577?«<3fh/_"' (andSmmdBy
. » . o . E G Case-
- R Edson G, Case, Ditector
A 'Division of Reactor Standards
V.Fnclosure°" T o
' Request for Additianal Information S
San Onofre 2 and 3 : )

‘cc w/encl: .

~E. Js Bloch, DR

S. Hanauer, DR

R. Boyd, DRL

R. DeYoung, DRL

D.  Skovholt; DRL "

R, Maccary, DRS.

D. Lange, DRS

K. ‘Goller, DRL L
R. Birkely, DRL - .. . = -
K. Kapur, DRS -~ -~
+J. Knight, DRS’
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’ ADDITIONAL INFORMATION REQUES.

“a

SAN ONOFRE UNITS 2 & 3

DOCKET NOS. 50-361/362

Seismic System Dynamic Analysis

1. The nonproportional symmetric damping matrix specified in the report
""Methods of Direct Aéplication of Element Damping" 1s based upon approx-
imations that may not produce conservative results,” Provide a comparison
of th;.nonprobortional damping matrix approach with more accurate sub-
structure modal coupling techniques such as outlined ip references 1%

and 2* which account for appropriate damping values for soil, moderate

-damping for the structural model and low damping for piping systems,

2. Provide the basis for the use of a lumped parameter mathematical model
with equivalent soil springs in lieu of a finite element model (or
equiyalent method), including the use of parametric studies which evaluate
possible variations in the in situ soil properties (e.g.,moduli, density,
stress level, etc.). Include a brief description of the method, mathe-
matical model and damping values (rocking, vertical, translation and

torsion) that have been used to consider the soil-structure interaction.

- 3. Submit a list of the responses obtained from both the modal analysis
response spectrum and time history methods, if applicable, for selected
points in Categofy I structures to provide the basis for checking the

seismic system analysis,

*Reference 1 "Review of Modal Synthesis Techniques and a New Approach"
Shou-nien Hou, The Shock & Vibration Bulletin, Dec, 1969 Bulletin 40, part 4,

Reference 2 '"Dynamics of Structures", Hunty and Rubinstein, Prentice-Hall Inc,
lst. Edition, 1964, '



° SRR

Seismic Design Input Criteria

1. The proposed seismic design spectra, Figures 2,10-1 and 2,10-2, do not
provide an acceptable basis for the seismic design of San Onofre Units
2 and 3. Provide a more acceptable seismic design basis by developing
design spectra for the San Onofre site which define the vibratory ground
motions of the Safe Shutdown Earthquake and, if applicable, the Operating
Basis Earthquake at the elevations of the foundations of the San Onofre
Units 2 and 3 structures as required in the Seismic and Geologic Siting
Criteria (proposed Appendix A to 10 CFR Part 100)., Demonstrate that the
final design spectra are developed from an envelope ofrspectta which are
related to the vibratory motions caused by more than one earthquake and
reflect the fact that representative response spectra obtained from
historic eﬁrthéuake records show that for 2% damping peak amplification
factors are in the range of 2.5 to 5.0 for the period range of 0,15 to
0.5 seconds, and that amplification factors are greater than 1.0 in the

period range 0,03 to 0,15 seconds.,

2, Provide plots that show a comparison of the smoothed site response spectra
and the spectra derived from actual or synthetic earthquake records as
applicable for all damping values which will be used in the time history system
analyses., Identify the system period intervals at which the response spectra
acceleration values were calculated and demonstrate that the period interval
used is sufficient to produce accurate spectra that envelope and do not

deviate below the smooth response spectra for the site,



e - o

Seismic Subsystem Analysis

The use of the floor response spectrum fbt a single particular elevation may
not be sufficiently conservative for the analysis of multidegree-of~freedom
systems which are supported at several elevations (See P, 18-156 of Amendment
10 to PSAR). Provide the design criteria and analytical procedures applicable-
to piping that take into account the relative displacements between piping
support points, i.e. floors and components, at different elevations within

the structures and between structures,
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T . ‘ . Docket 50- 361 ' o
B N : SRR ' ‘Docket. 50*362 \“\\\{& -
\\ T TP - A T-V-1:  £.Y- S _

' ' ) ‘ v e PWR-3 Reading

L e T
SN ;»,JAN__I"_Z: 1972 -

' , Original S’Lgnerd By
':R. C. DeYoung, Assistant Directot fov FWR's, DRL g, R: Goller

THRU.._ Ki Re Gollet, Ch:lef, PWR m'anch No. 3, DRL - } ' _
; SOUTEERN C&LIFORNIA EDISON GGHPANY - SAN DIEGO GAS AND ELECTRIC COMPANY
. $AN ONGFRE UNITS 2/3 . DOCKET NOS 50-361 AND 50—362 S

Enclosed ﬂ.a a summary of: the meeting held with the U. S Geolegical
Survey and Sonthem califomia Edison COmpany and San mego Gae and Electric
| company on January ER 1972, J.n—Menlo ?ark, Cali.forni,a. ‘ﬁ;e meeting- was

' requeated by t:he applicant. An ggtgndance iist is also enclosed.

' / : Y f-;.br;g;na!VSignequy R
. “R.A Birkel
‘Ralph A. Eitkel

' . PUR Branch No. 3
‘Division of ﬁeactor Licenemg

. . : L ij‘ L
: Encloaures: SR O R
‘1. HMeeting smaty : e T
20 Attendance Z.iat ’ B

. ce w/encls. ' -
-; : 'Po Au MOI’K‘!.G; DRL
F. Schroeder, DRL .
Te R Wilﬂ@ny DRL
R. S. Boyd, DRL .
D. J. Skovholt,. DRL
Ho.- Ro g@ntm, DRL e T
- Re We Rlecker, DRL A
- DRL/BiS Branch Ghiefa
"E. G. Cage; DRS -~ .
R. R. Maccary, DR$
GO (2)- :
. V. H, Wilson, DRL _
Meeting Attendees fzsm REG

e ! e R B B - B o
T " g g A - - an . .. N T B
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'ENCLOSURE 'NO. 1

SOUTHERN CALIFORNIA EDISON COMPANY

.- SAN DIEGO GAS'AND ELECTRIC COMPANY

SAN ONOFRE 'UNITS 2/3 -~ ‘DOCKET NOS. 50-361 & :50-362

PRELIMINARY RESULTS OF OFFSHORE ‘GEOPHYSICAL INVESTIGATION

.SAN ONOFRE. SITE

MEETING OBSERVATIONS

Summarz

Af the direct request of the applicant a meeting was held with ‘the U. S.
Geological Survey - Western Center, Menlo Park, California, with the intent

‘of briefing the USGS on the .preliminary results of the-offshore San Onofre
geophysical investigation. The briefing did not include evaluatlon of -the

results -of the 1nvest1gat10n ‘nor d1d it present ‘any conclusions.

. Discussion

Using charts and maps, the applicant showed the preliminary results of
the offshore -investigation that was conducted by the Western Geophysical
Company ‘in October/November, 1971. The documents presented included off=

‘shore -contour maps ‘of the ocean bottom, acoustical maps of the basement,

-and raw data-acquisition charts. All of the raw data had not as yet been

‘reduced and thus the documents were all in an incomplete stage. It is the

intent of the applicant to have completed results available by mid-January.

. Athoﬁgh the\applicant,appeared to '‘allude gt times-to'réaching cconclusions,

upon direct questioning they -stated that the -investigation -and results
were -still open to consideration. It was the impression of both the writer

‘and USGS that the applicant's final conclusion might be ‘that the additioenal

data‘supports their previous ‘position. We were informed that subsequent

‘to the completion of the current investigation, .the - -seismology -for “the

-31te will be. -developed by Stuard’® Smith and Ron Scott (both members of ‘
-the SCE Board of Technlcal Review) .



In private discussions with the USGS, the writer stated that it was his
observation from the charts and data . presented by the applicant that the
onshore Newport-Inglewood fault appeared to definitely extend offshore.
However, a connection with the Rose Canyon structure was not evident due

to incomplete data reduction in this area by the applicant's consultant,
Western Geophysical. It was agreed by everyone that the amount and perhaps
even the quality of the offshore data which will now be available is
‘outstanding.

" The -applicant indicated that they expected to conclude the current investi-
gation by mid-January and to provide the .staff with a draft of their
evaluation by late January.



ENCLOSURE ‘NO. 2

ATTENDANCE LIST

JANUARY 7, 1972, MEETING

SOUTHERN CALIFORNIA EDISON COMPANY

Orlando J. Ortega
Philip J., West
Jack B. Moore
Kenneth P, Baskin
Gail S. Hunt _ -

SAN DIEGO GAS & ELECTRIC COMPANY

Bob Lacy

USGS ~ MENLO PARK

Holly Wagner
R. Yerkel .
J. P. Eaton '
- Joseph Ziony
Robert E. Wallace

AEC - DRL

R'o A. . Birke ]..



 SAN GNOFRE UNITS 2/3 - DOCKET 103.(50-36T)AND 50-362

- DISTRIBUTION: .. . . malph A. Birker o -
Dockét 03T . mbranch me. 3 | 0.
. ,‘-.."Doclget 59-362 . -, .- | ; o Di‘yis“ion Of Reaetor Licensing .
| Bik-Beadiag., vighan of Resctor Lisony

" Encloguxre:

ST, original Signed By
R. C.:DeYoung, Assistant Director for PWR's, DRL. K.R. Goller- .

- SOUTHERN CALIFORNIA EDISON CGMPANY < SAIY DTEGO cAS AND ELECTRIC COMPANY

A meetingvas held in LABethesd;é,j‘Mérylané, ;é:ifh MrKP ﬁé'skin’,:SOﬁthern-' :

Californis Edison Company, on November 22, 1971, for the purpose of
delineating pending review items, exclusive of ‘geclogy/seismology, that .
require resolution prior to the completion of our evaluation of the SCE
and SDGEE request for & comstruction permit for San Onofre Units.2 and 3..

© & cummary of ‘thece items 1is epclosed.

Staff review of tho geology and selsmology associated with our evaluation

hag been smpended pending’ receipt of additional Anformation (primarily
offchore data) which SCE is currently obtaining and evaluating. SCE indicated
that o draft of this information should be available for review and discussion

- with' the staff by mid-Janvary, 1972.

8CE indfcated that a sﬁépi@eﬁé"éé its énvl:bbmentél trépo'rt\ would be sub- -

mitted in January, 1972. This submission date appears to be compatible

with the overall DREP review gchedule for San Onofre. In a’ related matter, .

* pursuant. to California State water quality requirements, SCE will redesige

its circulating witer system diacharge lines (increasing length, separation
of lines and revige diffuser) to meet a & OF maAx. temperature rise within
3000 ft. of the discharge point;. ST e -

Peniding é&’tiisie‘;ct{voz‘y resolution of ‘lthé geolo&rfseifsmoiogy concern and the

‘action review items: (emclosure), SCR would desire an ACRS ‘meeting in -
March/Aprily 1972. - conllilF T TR TR T

. :»"oﬂg,'nagvs;g,ied BM‘ T ...,'_‘ " LT
- R.A. Birke v

Pending Review Items, T
Fovember 19, .1971 Y R

‘ce w/enel: See attached ~ R
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10,
.. restraints and commitment no contalnment liner damage, requlrement for

11.

ENCLOSURE NO. 1 November 19, 197

SAN ONOFRE 2/3

PENDING REVIEW ITEMS

(Exclusive of Geology/Seismology)

DOCKET NOS. 50-361 & 50-362

‘Tornado design - required to use standard AEC design basis tornado.

RCS pressure boundary - use of faulted stress limits requires resolution.

System quality group classification - CVCS letdown line requires code B;
code D not acceptable for radwaste unless failure is within 0.17 mrem limit.

Spent fuel storage and fuel handllng system -
a) tornado design criteria

b) Safety Guide No. 13 (auxiliary building auto vent)

©¢) Requirements - minimum 23 feet of water over spent fuel, impossible

to have fuel cask over spent fuel pool, maximum 30 feet fuel cask

- drop distance, drop of loaded fuel cask anywhere in travel not to
effect safety related functlons or public health; Class T makeup
coolant system.

Require automatic protection'for core pover maldistributions.

Compllance with Appendix A, 10 CFR Part 50 (July, 1971), General Design
Crlterla. (especially GDC 55-57). .

Conformance with the intent of all appllcable portions of Safety Guides

1-18.

é

Adequacy.of-ECCS (ref: DRL letter, August 2, 1971).

Consequences of a single rod withdrawal accident; design should show that
this is not anticipated transient, if unable to do so, must include CEA

.withdrawal prohibit or other.

Consequences to reactor of a main steam line break; include steam line

flow restrictors.

-

Requirement for vibration monitoring program (draft Safety Guide).



12.

13.
14,

15.
16.
17,

18.

19.

20.

. 21,

22.

23.

24.

25.
26.
27.

28,

. 290

Compliance with Appendices G and H, 10 CFR 50 (fracture toughness and
radiation surveillance criteria). -

Commitment and details required on preliminary design of combustible gas
control system. ’

Compliance with flywheel integrity safety guide (No. 1l4); requirement for
underfrequency and undervoltage RC pump trip.

Status of dynamic analysis of reactor vessel internals.

React;r cavity pressure during LOCA.

Adequacy.of cooling water system - ultimate heat sink; general discqssion.
Coméliance with Appendix I, 10 CFR‘SO (as’ low.as practicable releases).
RCS pressure bQundary overpressure protection - require (a) criteria,
bases and analysis in PSAR and (b) commitmgnt to include ASME report in

FSAR. .

Adequacy of emergency plan to protect visitors to adjacent California
State. Park.

Plant protection - compliance with Safety Guide No. 17.

Effects of boric acid solution on corrosion of RCS pressure boundary

(ref: ©NOK I, .Beznau); general discussion.

Water chemistry limits including pH control.

Consequences of steam generator tube wall thinning, acceptable 1 gpm
primary/secondary leak and subsequent steam line break accident.

Effects of turbine generator trips with loss of all AC. _
Effect of three pump operation on accidents analyzed.

Failed fuel detection sensitivity vs. number of failed fuel assemblies.

CP technical 'specifications using reference plant‘and exceptions,

 Coanrmance with IEEE codes:

IEEE-338 (development of test program; periodic testing)
~334 (environmental testing of electrical motors  inside
© containment, LOCA) v
;344-(testing.cla§s I electric equipment).




30.

RHR system requirements (a) isolation valve interlocks and auto closure
and (b) method of operation with passive failure at low temperature and
pressure. :

Safety iﬁjection tank isolation valve interlocking and auto opening.

Cbmpliance with Appendix J, 10 CFR 50 (containment leak rate testing).:

- Adequacy of post-accident monitoring provisions.

.Verification that personnel are not required to leave control room during

LOCA.
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_ Encloaed is a summary of the meeting held with Southern
‘{i 'California Edison Company and San Diego Gas and Electric Company
'“jon Oc:ober 5 1971 1n Rosemead California. An attendance list 1s '

’”also enclosed.

- -Original- Signed By, - '.l
R. A..Birkel. - o
. Ralph A. Birkel
.~ ‘.. PWR Branch No. 3 ;
e T 'Division of Reactor Licensing
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- 1. Meeting Summary RS e o
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P. A. Morris, DRL . .~ .
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—J. FJ Devine, NOAA
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ENCLOSURE NO. 1

SOUTHERN CALIFORNIA EDISON COMPANY

SAN DIEGO GAS AND ELECTRIC COMPANY

' SAN ONOFRE UNITS 2/3 - DOCKET NOS. 50-361 & 50-362

- PLANNED OFFSHORE GEOPHYSICAL INVESTIGATION

SAN ONOFRE SITE

MEETING NOTES

Summary

A technical meeting was held with the applicant at the main offices of the
Southern California Edison Company in Rosemead, Califernia on October 5, 1971.
The purpose of the meeting was to provide the staff and staff consultants
with information and understanding of the planned investigations and ex-
plerations which Western Geophysical Cempany will conduct eoffshore at the

San Onofre site to provide additional data and informatien that can be used

to establish appropriate seismic criteria for the San Onoefre Station.

Discussion

Dr. E. J. "Buck'" Mateker, Vice President, Western Geophysical Company,
presented the -proposed program, and was the chief spokesman during the
meeting. Appendix A. presents -a summary outline of the preposed program.
Seismic reflection technique using the Aquapulse system will be employed to
develop common depth point profiling of the offshore areas. Western
Geophysical has some 750 miles of reflection profiles of the data aquisition
area available and is currently evaluating the data at their Houston, Texas
office. 1In addition, approximately 232 miles of new reflection profiles
will be obtained to provide a complete boundary of desired reflection data.
The seismic reflection technique and the associated digital data. processing
system have been used almost exclusively for offshore exploration for the
-past & years with many previous years of good experience applying similar
techniques and principles. Properly evaluated results have correlated well
with actual conditions encountered by oil companies in drilling.



As a result of discussions with Western Geophysical and the applicant, the
staff offered the following comments and.suggestions:

'l. Running of additional profiles more closely spaced directly offshore
from the site north to Newport and south te Oceanwide (and within
about 10 miles of the shore) would be desirable. Reduction of the data
might not be needed depending on results'ofvpresently-planned program.

2. <Correlate deep (Aquapulse) with shallow (Spérker) data.
3. Cross calibrate old vs. new reflection data (profiles).

4. Consider additional onshore velocity measurement to confirm offshore
refraction data.

The offshore data acquisition program-is scheduled to start about October 15
and be completed by October 30, 1971. The reduction of the raw data, and
-interpretation and evaluation of the data is to be completed by early
December, 1971. 1It was mutually agreed that if results of the program were
available on the above schedule, that the staff and the applicant could
meet in mid-December (December 15/16), to review the results of the investi-
gations and explorations. In addition, the applicant indicated that they
hoped to be in a position toe discuss their soil-structure program results
with the staff in early December (December -7/8).



APPENDIX A

PROPOSED PROGRAM OF OFFSHORE GEOPHYSICAL EXPLORATION

BY WESTERN GEOPHYSICAL COMPANY

FOR SAN ONOFRE UNITS 2 AND 3

Obtain Western Proprietary Spec Data Pt I San Diego Area, 1970, and
Phase I OQuter Banks 750 miles.

Acquisition of Data

a) Seismic Reflection, AQUAPULSE array, Model C guns, Sum 4,1200%,
one mile cable, digital recording 232 miles.

b) Sea magnetometer data, analeg recording, 360 miles.

¢) Seismic Refraction, 4 profiles.

~ Includes Vessel (Western Crest), crew, and position surveying (Shoran).

Seismic Reflection Processing,

 Sum 4,1200% stack, deconvolved before stack; velocity -analysis (VELAN)

every two miles, 232 miles.

Magnetometer Data Processing,

Regional correction, profile and map presentation, 360 miles.
Seismic Refraction Processing, Four Profiles.

Velocity Analysis (VELAN), additional located for specific geologic
control, approximately 20 VELANS.

Seismic Sectien Full-Waveform Migration, approximately 100 miles.

Average Velocity Section with Internal Velocity distribution, approximately

50 miles.

Interpretation Seismic and Magnetic Data, Geologic Integration, and
Reporting, 1000 miles.



ENCLOSURE NO, 2

ATTENDANCE LIST

SOUTHERN CALIFORNIA EDISON COMPANY

B. R. Laverty
K. P. Baskin
P." J. West
H. B. Ray
G. S. Hunt

SAN DIEGO GAS AND ELECTRIC COMPANY

R. G. Lacy

WESTERN GEOPHYSICAL

E. J. Mateker
H. Murphy '

NOAA

J. F. Devine

E. H. Baltz
H. C. Wagner
J. G. Vedder
J. Ziony

R. Yerkes

AEC - DRL/DRS

R. A. Birkel
R. B. Minogue
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-~ As stated om the attechment = =

Ak s 0

T .' : ‘>/_"4,
C. I. York, Assistant Director for Engineering 90-36L
Division of Comstruction

'COST DATA FOR PWR PLANTS

Reference: Memo, dtd August 24, 1971, subject as above, from C. I. Ybrk,
: Division of Counstruction

With respect to the request contained in your memorandum referenced above,
1 am enclosing cost information for the plants listed in your memo. In .
cases where the applicant has updated the financfal data since the filing
of their license application, I have included that information. Bowever,
in some cases, the applicant has not filed any additional financial data

since the filing of the initial application. In thesa cages, I have ia- . ..

-eluded the initial license application.

.. ./1n order to expedite your request, we have not reproduced thesevdocdméhté;'7

-1, would appreciate it if you would please return them when they have served

. their purpose. J o
' Original signed by R. C. DeYoung Lo

% gor Pressurized Water Reactors
e Division of Resctor Licensing -

 Richard C. DeYoung, Aseistant, Director

ee: C. Long

. Jf Al schwmer ‘ DISTRIBUTION:
7. K. Goller R Docket
Muller - - .. . .. DRL Reading ‘
S o s PWR-1 Reading
A o .. V. Wilson .
S T o .. '.F. Karas
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Docket No.

F . 50-313 Arksnsas Nuelear No. 1 S
' ~ Anmendment No. 19, "Application for Operatinmg Licenge"”

50-334 | Beaver Valley 1
Amsndmgnt Ne. 7

50-338 & 50-339 North Anna o f 1,2
Amendment No. 5 & Amendment No. 11

50-327 , Sequoyah ‘ o 1,2
License Application R ‘ '

+ 50-363 | Forked River | B
License Application . ' e

s0-348 . _ Jes. M. Farley %
Amendment No. 1 - : o o

50-360 & 50-370 | Villtsm B. McGuire - 3,2
Amendment Fo. 9 ‘ v | R
&@& 50-362 . San Onofre T X
- License Application & Amendment Ho. 2 R S

S6-376 Aguirre - o o
I.etter, dated 3/8/71 from PRIA & Attachment No. 1 eo th.ts letter

50-382 & 50-38% Vaterford = B
Licenge Application o ERO

50-390 & 50-39% Ustts Bar U gy
Liccnse Applicatian | R Lo

"so-sas o | Summer
License Application -




T SR RN ‘l' §¢>C}LJ<éJQ ;E: (EE’
S KU :-_;_;‘;"--,-»—‘ -,,W 86l 3(3 /-
Q*Tv.j;jg;fﬂﬁ-ngfj_ 3e1
: - AU 19 1971 o

k)]
e
. '
-
"
-
v

NOTE - FOR HAROLD L. PRICE
. CLIFFORD K. BECKA
 MARVIN M. MANN
©+. C. L. HENDERSON " - = .~ . ...
'STEPHEN H. HANAUER. @ '
;PETER A. MORRL: ' -j

aAN ONOFRE SEISMIL DESIGN BAoIS MLETING - FRIDAY, AUGUST 20 1971

: -As you know, a meeting has been scheduled on Friday, August 20 in -
~"Room P- 422, starting at 9: 30 a. m, with.Southern California Edison '
- representatives to ‘discuss the seismic design basis for San Onofre
-~ . Units 2 and’'3, The follow1ng Southern California ndison personnel
o7 0 are scheduled’ to attend: ~

. R.vGould .

. B, Moore

..J. Ortega

« R. Laverty c e LT e
. J, West ‘7'-g-z.v” . f]{. B K

mwo"" -

"Topics for discu581on are ?iven Ain Enclosures 1 and 2. Hank Loulter
.- and Elmer Baltz, UsGs, will present the results of the USGS review to
.date and cover items 1 through -6 of the "AEC 1list of topics" (Enclo- . -

. sure 1) and item I of the Southern Califorrpia list (Enclosure 2). -

.~ Jim Devine of USC&GS will discuss items 6 through 8 of the AEC list,”
fand item II of the Southern California list - Nate Newmark (who will -
arrive around noon) will cover item IIX of the Southern California .
list, and all, AEL eonsultants w1ll d scuss item 9 of the AEC list.i*‘

The principdl nurpose of Lhe meeeing is to dlSCUSB with Southern .
California Edison peleonnel the recommendations of the. AEC consul~ w
. tants and’ the banls for theee recommendations. : o
a “Origina'l‘Sligneq By v
EGCa

'J,.EdéOn'G.‘CeSe, Director
Division .of Reaector Standards

1

. »Enclosures.li . L
: 1,‘ "Geological and Seismological e e
~ * Considerations Important to = . . - . L -
.__Determination of Scéismic Design ‘ e -
- Basis for S4n Onofre,". 8%12/71

OFF!?EQ """ Sijiifﬁ'é'ﬁi"u‘é_q'J’.‘fé‘fﬁ‘i’é"ﬁ&i’&"f Lo Nt - B "fﬁ'DRSL‘“PIR """""""
§mmm»;$§%?iﬁﬁiﬁnmw*“m ] Casezil |
- DATEW oot -_._;__'__: ' B _____ . .__‘_____:_‘ _____ 8/18/71 K .

Form AEC-}IB (Rev. 9-53) AECM 0240~ M . U. S. GOVERNMENT PRINTING OFFICE : 1970 O - 405-345 °
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. - ‘ 8/16/71

SOUTHERN CALIFORNIA EDISON'S SUGGESTED AREAS OF DISCUSSION

WHERE FURTHER CLARIFICATION AND/OR STUDY MAY LEAD TO BETTER

AGREEMENT OF CAPABILITY OF N-I ZONE OF DEFORMATION

OF SITE RESPONSE

Geological Considerations

A,

Items 1 through 6 of the AEC's list of topics, with special
emphasis on differences between San Aﬁdreas and the N-I zone
of deformation characteristics.

Characteristic of any additional investigations which could
lead to a better understanding of N-I zone of deformation

capability.

Seismological and Soils Considerations

A.

Items 7 and 8 of the AEC's list of topics, with special
emphasis on acceptable methods of arriving at a site
acceleration based on any one geologic m&del.
Consideration of specific site data as an acceptable

method of arriving at site acceleration.

Unique Site Conditions Known to Mitigate Structural Response to

Any Earthquake

A,

Structural damping, soil damping, and soil structural
interaction considerations,

Unit 1 forced vibration tests.

Structural analysis technique.

Credit for soil~-structure interaction as it relates to

item II. above.



@ () 8/12/71

GEOLOGICAL AND SEISMOLOGICAL CONSIDERATIONS IMPORTANT
TO DETERMINATION OF SEISMIC DESIGN BASIS FOR SAN ONOFRE

Identification of principal onshore faults or othef‘similar'geologic

.structures requiring consideration.

Identification of principal offshore faults or other similar

geologic structures requiring consideration.

Significant characteristics of onshore faults -or other similar

geologic structures requiring consideration.

Results and interpretation of offshore acoustical profiles,

including percent of profiles which identified faults and folds

along trend.

Relationships of major‘onshore and offshore faults and other

similar geologic. structures, and bases for relationships.

Identification and ¢haracterization of faults or other similar
geologic structures which are controlling in determination of

desigﬂ basis for San Onofre.

Determination of Design Basis Earthquake for controlling fault or

other similar geologic structure, and basis for determination.



Determination of characteristics of DBE ground acceleration at

site, and basis for determination.
a. Maximum ground acceleration.
b. Amplification at 2% damping.

c. Response spectrum shape.

Validity and applicability of Pacoima dam record of

earthquake.

San

Fernando



SCE Attendees at San Onofre Meeting Friday, August 20, 1971

William R. Gould
Jack B. Moore
Orlando J. Ortega
Bruce R. Laverty
Phil J. West



NOTE FOR OLD L. PRICE

CLIFFORD K. BECK
MARVIN M. MANN

C. L. HENDERSON
STEPHEN H. HANAUER
PETER A. MORRIS

SAN_ONOFRE _SEISMIC DESiCN-BASIS MEETING — FRIDAY, AUGUST 20, 1971

As you know, a meeting has been scheduled on Friday, August 20, in
Room P-422, starting at 9:30 a.m. with Southern California Edison
representatives to discuss the seismic design basis for San Onofre
Units 2 and 3. The following Southern California Edison personnel
are scheduled to attend:

. Gould
Moore

. Ortega
. Laverty
. West

N O G =
WX

Topics for discussion are given in Enclosures 1 and 2. Hank Coulter

and Elmer Baltz, USGS, will present the results of the USGS review to

date and cover items 1 through 6 of the "AEC list of topics" (Enclo-
sure 1) and item I of the Southern California list (Enclosure 2).

Jim Devine of USC&GS will discuss items 6 through 8 of the AEC list, .
and item II of the Southern California list. Nate Newmark (who will
arrive around noon) will cover item III of the Southern California
list, and all AEC consultants will discuss item 9 of the AEC list.

The principal purpose of the meeting is to discuss with Southern
California Edison personnel the recommendations of the AEC consul-
tants and the basis for these recommendations.

Edson G. Cwse, Director
Division of Reactor Standards

Enclosures:

1. "Geological and Seismological
Considerations Important to
Determination of Seismic Design
Basis for San Onofre," 8/12/71

2.. Southern California Edison's

Suggested Areas of Discussion,
8/16/71

Vot ' Dfar™ allewde L~ A

7

AUG 15 1971 3o
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. GEOLOGICAL AND SEISMOLOGICAL CONSIDERATIONS IMPORTANT
TO DETERMINATION OF SEISMIC DESIGN BASIS FOR SAN ONQOFRE

Identification of principal onshore faults or other similar geologic

structures requiring consideration.

Identification of principal offshore faults or other similar

geologic structures requiring consideration.

Significant characteristics of onshore faults or other similar

geologic structures requiring consideration.

‘Results and interpretation of offshore acoustical profiles,

including percent of pfofiles which identified faults and folds 

along trend.

Relationships 6f major onshore and offshore faults and other

similar geologic structures, and bases for relationships.

Identification and characterization of faults or other similar

geologic structures which are controlling in determination of
design basis for San Onofre.

Determination of Design Basis Earthquake for controlling fault or

other 'similar geologic structure, and basis for determination.



Determinétion of characteristics of DBE ground accéleration at
site, aﬁd basis for determination.

a. Maximﬁm ground acceleration.

b. Amplifiéatioﬁ at 27 démping.

c. Response spectrum shape.

Validity and applicability of Pacoima dam record of San Fernando

earthquake.
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SOUTHERN CALIFORNIA EDISON'S. SUGGESTED AREAS OF DISCUSSION

"Any Earthquake

WHERE FURTHER CLARIFICATION AND/OR STUDY MAY LEAD TO BETTER
AGREEMENT OF CAPABILITY OF N-I ZONE OF DEFORMATIOV
OF SITE RESPONSE

Geological Consideratigns

»A; Items 1 through 6 of the AEC's .list of'topics; with special

emphasis on differences between San Andreas and the N-I zone
of deformation characteriéticé.

B. . Characteristic of any additionalbinvestigations whigh could
leéd to a'Better understanding of N-I zone of defqrmation

capability.

Seismological and Soils Considerations

A. TItems 7 and 8 of the AEst list of topics, with special
emphasis on acceptable methods of arriVing at a site
accele?ation based on any one geologic model.

B. ansiderétion of specific site data as an acceptable

method of arriving at site acceleration.

Unique Site Conditions Known to Mitigate Structural Respdnse to
A. Structural damping, soil damping, and soil structural
interaction considerations.

B. Unit 1 forced vibration tests.

C. Structural analysis technique. ' )
D. Credit for soil-structure interaction as it relates to

item II. above.
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FILES
THRU: K. R. Goller, .ﬁxief Branch ﬂo. 3 DRL

SAN ONOFRE UNITS 2 & 3, ACRS SUBCGMITTEE MEETING TO mscuss cz:er.wz
AND SEISMOLOGY - DOCKET NOS. C50-361)6 50-362 :

V.ma Hard, ACRS Staff Asststant, -phoned. oo Juneg?, 1971 to inform the

staff that Dr. Seiss would like to schedule an ACRS Subcommittee

 meeting on & mutually agreesble date between June 14 and July 7. The
q[é}nofre geology and geisnology.

purpoge of the meeting is to discuss §

It was requested that all staff consul (uses, m and Newmark

" &Hall) be availsble at the meeting. ACRS consultants’ will alsc be

present. The mea:ing date wi.u be detemined by the &vai!abinty of
the attenéee&. -

' fOrIgrnar ngned by

' Ralpb A, Birmel
PR Branch No. 3 :
Division of Reactor Licensing

oreices | DRL:PWR-3 | DRL: P?R-‘3' . Hard
.~ x~-7243 f/ﬁ . CF o | ] .
'sunnnnr:; ‘RABirkel:tls | KQJOJef .
o onren | 6/ 7 171 |6/ F/71 | o T

Form AEC-318 (Rev. 9-53) AECM 0240 .

¥ U. S. GOVERNMENT PRINTING O;:FICE:' 1971416468 '



- June &, 1971 -

’ FILE.Z,A-

TELECON WITH K. P. BASKIN, SOUTHERN CALIFORNIA EDISON ngﬁéﬁY:ﬂgned by,
| SAN ONOFRE UNITS 2 & 3 - DOCKET NOS.CS0-36LD& 50-362 1'% “Goller

~On June 3 1971 I contacted K. P. Baskln to inform his of the post-
ponement of the San Onofre 2/3- ACRS Subcommittee meetlng originally
scheduled by the Subcommittee chairman, Dr. Seiss, for Tuesday, June 8,
/1971. This postponement also removed the San Onofre 2/3 application
Teview from the full ACRS Committee June schedule (originally scheduled
for " June 10, 1971). The postponement resulted from the fact that the
staff had not as yet con&luded its evaluation of the site geology and .
seismology and thus had not established a- ground acceleration value -

- for the DBE. -The staff. consultants have indicated that based upon the
81te structural geology a 'g' value of approximately 0:75g may. be
appropriate for the DBE. .The applicant stated that he would. evaluate
the iﬁplications of the latter on the design of the plant and its effect
on th@ San Onofre appllcation and would subsequently contact the staff

Ongma mgned b?]

R A. Bm@l —
Ralph A. Birkel .
PWR Branch No. 3
Division of Reactor Licensing

.onmzp-ijizng EYSN e - SRS LRI - 3 %4,£4v©_
surname » (RA Birkel:tls. ; SRR, N __'. . -

) DATEb .....

Porm AEC-318 (Rev. 9-53) AECM 0240 ° fu.s. GOVERNMENT PRINTING OFFICE: - 1971-416—468
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. f;P A. Morris, Director, DRL

© AND 50-362

The PSAR submitted by the subgect applicant has been reviewed and evalu~
ated by the DRS Mechanical.Engineering Branch.

material within, the scope of review of this Branch 1s enclosed.
tive conclusions, for which confirmation is still required are enclosed -
"in parentheses; the material in brackets provides a summary of actions . .
to be taken to: resolve issues still open at this final evaluation review S

'stage.

@,«/V,e, o o’é/

Enclosure'

Orlgmal mgned bj
E G Case

' Edson G. Case, Diractor
Division of Reactor Standards

'}»Final Evaluation - Méchanical fqr PR

San Onofre 2 and 3

. cc“w/encl
' §$. Hanauer, DR - =
R. Boyd, DRL . -,
- Ry DeYoung, DRL .
..D. Skovholt, DRL
. R. Maccary, DRS'
K. Goller, DRL .

D, “Langé, DRS ’ ., .

R. Birkel, DRL -

R. Kirkwood, DRS‘J,' -

‘.- K. Wichman, DRS
~ J. Enight, DRS

B

A final- evaluation of the

Tenta~

sMEB . | DRS:MEB

ichman%eaannﬁxifEWOédévn -DFLange -

K-

I | sEXIT

s

Porm AEC-318 (Rev: 9-53) AECM 0240 *

' %U.'S. GOVERNMENT PR!NTING OFFICE: . 1970—407.757
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presgure-~containing components which are part of the reactor coolant pres- |

. 3
et - . ‘

SAN ONOFPE NUCLEAR GENERATING STATION

.

ONEITS 2 & 3

DOCKETS NOS. 30-361 AND 506-362

sure bowndary and other fiuid systems important to safety. These classif

f.a

ponents in each of the classification groups develo pbd by the st

the code classification groups for the vea

and the majority of thosge fluid systems img nt tec safety.
[The applicant differs in clzssification with the staff for those portions

o
[ o)
{ N
o
a
-~
P
=3
i,
(o]
{3
':sJ
L‘

and Volume Control System (CVCS) that comprise the reactor
coolant letdown loop. The applicant’s Code Class C of the CVCS letdown
loop would be accepteble provided the concept of system shrink during

cocldown as a means of reducing system volume concurrent with boroa
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TABLE C5-1 Svmmary of Cedes and Standards for Components of Water-Cooled Nuclear Powar Units 2,12;71
Code Classifications ' .
Gmmponent Group A Group B _Group C ) Group D . Y
Pressure ASME Boiler and PILJSULG ASME Boiler and Pressure (ASME Boiler and Pressure  JASME Boiler and Pressure
els 'Vecﬂel Coda. Section 111, } Vessel Code, Section ITI, Vessel Code, Section VITIL, 3 { VIIT
Class A , Class C _ DlV}olOn 1 t
~15 Psig - ~{ API-620 with the NDT API~620 with the NDT API-620 or Equivalen‘.
Storage : o Examination Requirement Exeamination Requirements
Tanks in Table NST-1, Class 2 in Table NST--1, Class 3
Atmos pheric - Applicable Storage Tank iApplicable Storage Tank = JAPI-650, AWWADLOO or
Storage » Codes such as API-650, Codes such as API-650 ANST B 96.1 or Equivalent
Tanks _ AWWADIO0 or ANSI B G6.1 AWWADLO0 or ANST B 96.1
with the NDT Examination jwith the NDT Examinatiocn
Requirements in Table Requirements in Table
NST-1, Class 2 NST~-1, Class 3
Piping ANST B 31.7, Class 1 ANST B 31.7, Class 1T ANST B 31.7, Class TII ANST B 31.1.0 or Equiva-
’ . lent
Pumps and Draft ASME Code for Pumps | Draft ASME Code for Pumps iDraft ASME Code for Pumps |[Valves - ANSI B 31.1.0 or
Valves and Valvegs Class I. See and Valves Class IT. See jand Valves Class IIT- Equivalent
Tootnote (&) footnote (a) Pumps  ~ Draft ASME (.a
for Pumps
WValves Class TII
©or Equivalent

FOOTNOTE: - :
(a) ALl press dre~retaining cast parrs shail be radiographed (or ultrasonically tested to equivalent standards).
Where size or configurstion does not permit effective volumetric examination, magnetic particle or liquid

pénecrant examination may be substituted. BExaminacion pxouedute and acceptance standards shall be at least
equ4valer“ to those specified i the c.ppl;ud.aL]e class in the code
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omOFRE 2/3 = SEISMIC SCRAM DISADVANTAGES ’

3;2{0n April 22 1971 - Jin- Hard ACRS Staff called to- transmit a requést
- from Dr. Seiss, twho wished to know - the, disadvantdges of 1nstalling a

The

"7’seismic scram (in a nuclear power station)

o follow1ng information ‘was obtained from the applicant 1n a telecon '
¢3;W1th Ken Baskin'on 5/3/71 o

Disadvantages of a Seismic Scram

?Overall gird stability and ability to provide needed electrical .

"p; o et X ,'."v,“’_t.‘ et oo T - v -

. power: during emergency periods would ‘be :jéopardized if many nuclear
'Ljpower stations were shutdown due to a seismic scram.a-5-;
2. ‘Appllcant feels that accelerograph triggers are not reliable and
' f-;would result in many- spurious scrams. :
‘3;;5A seismic scram on peak acceleration and not on time history
© °. information results in tripping the unit when equipment is not near
L Ide31gn stresses.., , }..~
T CIf plant is operatino at or near design point a seismic trip would
- place additional unnecessary stresses on the plant equipment.. :
. ,“*Néi . The secondary plggt is designed for. a’ ground acceleration of 0. 2 g
' - which 1s congidesiy- less’ ‘than the primary plant.. :Thus, the secondary
}plant although without automatlc vibration .protection, would: cause '
“the shutdown of ‘the primary system by manual operator action: when~ |
‘j_ever excessive vibration (on -the turbine or other component) is
4ﬂobserved. f .ﬂ - R
‘ Ongmai sggned by
R A Blrkel
) j?j;Ralph K. ‘Birkel [ .
A 'Div151on of Reactor Licen31ng
‘ﬂf'ccE‘ﬁkcneYoung, DRLi. ' DISTRIBUTION:
. KRGoller, DRL ;'V'f R »DRL ‘Reading - .
uSDMacKay, DRL & 0t PUR=3 Readlng
CRESS. OFFICE p SRS SO I
M/C382 296 . N s -
 SuRNAME » RABlrelcls _________________
DATEpD |- i7" 5 /7/61 .............. i P S R ‘

Form 'AEC—'}iS (Rcv. 9-53) . AECM 0240 : T, 's:'»Goszﬁ;‘NMENT PRINTING OFFICE: v197o;407‘-7_57'

" Momn



SRR ARSI

 ‘2?3&§: A, ﬁbrrié;'niféccét .
~lDiviaion of Reactot Licenaing

;SAN ONOFRE 2 & 3 - DOCKET HOS. JG~361/362 - NUCLEAR DESIGN

The enclosed 13 submitued for inclusion in your reporc to

: the ACRS on San Onofre Unit:s 2 and 3..
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MATERTIAL FOR SAN ONOFRE 2 & 3 ACRS REPORT

NUCLEAR DESIGN

The basic nuclear design.for San Onofre 2 and 3 is-thé same As.
that usedlin«eéfiier powerplahts desigﬁed’by Combustion»Enginéering.”
Ih.éani respects, therefore, acceptability of fhe design'folléﬁs
from the evaluations of the earlier poverplants. »ThevSaﬁAOnofre 2
and 3 reactors, however, are spécifiéally designed for highér pover
operation, and our evaluation of the nuclear dégign hasiprimafily
been addrgssed to ﬁhis factor..- | |

The increase in power level to 3390 Mwt for San Onofre 2 and 3

from 2640 Mwt for earlier'powerplants, such as Hutchinson Islaﬁd; is

the result of several design changes. Two of thgsg involﬁe'tﬁe nuclear
deéign. One is an increase in the active céie length frbm.l37-inches
to 150 inches.. This 9.5 percent increase results in_the samé>a§oqnt
of increase in heat transfer surface area and also in the:pcwefjievel B

for constant average core power density. ‘Nuclearly, this change would

- be expected to affect axial xenon stability and, possibly, éxial '

péaking faétors.

Thelotﬁef change"involﬁing the nuclear design is reduction of -the
design limit for the rod radial nuclear peéking from 1.76 fOr Hutchinsoﬁ
Islénd to 1.55 for San Onofre 2 and 3. Ha;érial sﬁbmitted by ﬁhé appli—ﬂ
cant ;ndicates'the basis for this reduction is twofold: feméval bf thé

provision for operation with a xenon override control rod bank in the
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core, and fuel s:nagement studies which show that lower peaking fac-

ined than those used in the design of earlier reactors.

tors can be oht

The. xenon ﬂ?ar;ide control bank formerly providgd consisﬁed of
a group of centrol assemblieé allowed to remain in the core during
normal fﬁll powsir operation. These assemblies could be removed to
provide reactiQﬁay to override xeﬁon'buildup following a shutdown
and restart;f The particular assemblies assigned to this bank wefe-'
Varibusly'redefiﬁed-at intervals dufing the core life to distribuée
burnup. Opetati;a with control assemﬁlies.in the core at or near
full power>ﬁrcduces distortions iﬁ the power distributicn, and an
ﬁllowance for this must be made in the peaking factor limits. In
the San Onofre 7 and 3 design these xenon reactivity transients will
be compensate&vﬁcf by adjustménts of the soluble boron concentration,
not by_cbntrol susemblies.

Number of Contral Assemblies

Removal of the requirement for fhe xenon override control group
and calculaticn of controi assembly requirements and wortﬂ have led
‘the applicant.tﬂ teducé the number. of controi assemblies provided
from 85 in the initial PSAR submittal to 69.Eight of these are part
length assemblies, provided for the control of the axial power dis-
tribution. The ful; length as§emblies are predicted to have a worth
in excess of.S%z;k/k. The control assembl;es each contain five rods

‘as usually empleyed in Combustion Engineering designed reactors.

There are no lomger any double control assemblies attached to a single

~
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drive. We find it reasonable for the present stage of the reactor

design that the number of assemblies can be reduced for the reasons

indicated. We will have the benefit of control worth data in.

reactors preceding San Onofre 2 and 3 and our.operating license

review to alter this position, if necessary.-

Nuclear Péaking Factors '

-

Ouf major concern in the review of the nuclear design for the,
San Onofre 2 dnd 3 applicaticn has been the conservatism of the

nuclear d091gn limlt peaklng £actor ~The rod radlal fact01 of

‘ 1.55 is obviously of gréatest concern because it has been reduced

from 1.76 in earlier CE designs, but the axial factor of 1.68,

although poL reducgd, is also of concern becau»e it is the comblna~

’

tion of these factors which determines the local thermal design

 1imit$. The design limit peaking factors are.assumed initial con-~
' ditibns for Qarious énticipated transient and accident analyses,

‘includiﬁg.10554of—coolant accidents, aﬁd'may not be exceeded at

| éfgadyzstatézfull power for tﬁgse analyées to be valid. We have
’,bﬁdt réquiréd'perisibn f&r'continuousvmohitoring of normal peaking

" factors in PWR dgsigns, but only for asymmetries. The fundamental

-

- shape is evaluated by calculations for. all expected conditions

which'influence.the,deg;ee of peaking, and the design limit peaking

factors are determined by'thé envelope, plus margin, of these pre-
' dictions. There are frequent (at least monthly) in-core measure-

~ ments verifying the power disctlbutlon



With regard to asymmetrical power shapes, to which the ex-core
detectors are sensitive, our evaluation involves the ability to sense
and control the'distribution so that the design peaking factors are
. not exceeded, or, in the caéé of poten;ial large ﬁower maldistribu-
tions, cannot reach the level of damaging fuel;

Té supplement the material sﬁppliedlby the applicant, we asked
a nqmber Qﬁﬁquestions concerning the ability to ﬁredict,_measuré;u
monitor, and control the power distribution sufficiently well to
" ensure that'tﬁe;%bjectives ihdicated above are attainable in the
San Onofre 2 and 3 réactors, or if not, whether édditional design
provisions might alleviate our concerns. Because the design is nét
final, some of the information we requested was not producéd in
response té 6ur qugstions. We have met with the applicant and at
this time have his commitment to submit further ma;erial which we
agree will assure that the reactors_can be designed to operate
safely at the.ﬁated pdwer level.

.The applicant is analyziﬁg operation with the maximum allowable
control assembly insertion of 0.2%4k/k in the core to determine the
potentiaiity for fower_péaking toward the top of the core as a result
of burnout in the lerr half of the core and likely absence of part
length rods in the core early 1in life. ﬁe expecis, and we agree,
that this small insertion will n&t'lead té a significant tendency for
a large‘powefipeak toward the top of the core. It will be necessary
to determine that this situation has not altered unfévorably at the

time of operating license application.
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The‘applicant has provided the follawing.infermation concerning

thermal limits as a function of shape and location of axial power

peaks: I : , \

DNBR FOR THREE AXIAL SHAPES

Axial Shape Peak in Lower Half Symmetfical Peak in Upper Half

Axial Peaking Factor 1.68 1.47 _ 1.68
Rod Radial Peak . 1.55 1.56 o 1.44

DNBR at 123.3% Power S 1.30 o 1.30 1.30

This shows that the design peaking factors of 1.68 axial and 1.55

' radial, or more properly their product, the local nuclear peaking

factor, is not limiting if the axial pdwer shape 1is symmefrical or

peaked toward the top of the_core; Even lower maximum local peaking
factors have the same thermal limit for very flat axial power shapes.

Final evaluétioﬁ that, predicted shapes and proposed modes of operation

do not lead to power distributions exceeding thermal design limits will
have to beAmade at the operating liceunse stage.

Thevapplicant has provided, and will furnish additional, informa-

‘tion COﬁce:ning‘the present ability to predict rod radial nuclear

. o 0 .
peaking factors. These indicate,-for a core the size of San Onofre

2 and 3 that the design limit rod radial peaking factor of 1.55 is

attainable..fMaximu@ calculated values of this quantity do not exceed

_ 144,"£02 the analysesvp:esented. It is also stated that predicted

values should not exceed the Qaluévof 1.4 to allow for calculational

errors and the minor operational variations from the effects of

xenon redistribution and dontfol rods. Larger rod radial nuclear

K peaking factors (1.55) occur in the radial planes encompassed by



‘part léngtb rods; but the'axial.factei drop;-sdfficiéntly that the
rod radial factor with part length rods.prescnt is ﬁot a dcsign
constraint. The radial powerudistribution anélyses do not inciudé
thermal- hydraullc feedback effects on the power dlstribution, which -
is conservative. We find the techniques used by CE for these analyse
satisfactory. Further information has beencpromised_on this applica—
tion showing that peaking around control rod_thimcle'”water}holes”.is
treated adeqﬁafel?. wé find the information described adéquate to
provide reasonable assurance that the reactors can be designed w1th
the claimed rod radial nuclear pcaklng factor limit, but again with
the réserVaticn that further evaluation 1s required fcr the gperating;
license review. |

Part ‘of the reason further evaluations at thc.operating.licecse
stage afe suggested above is that.much more dcta ffom operatiné
reactors is required to assure confidence that power dlstributicns
and peaking factors can be predicted accurately. Neither the appllcact
nor CE is able co commit any particular reactor expected to be operating
before the San Onofre 2 and 3 FSAR is received to furmish sucﬁ data,
but both céfeeﬁtcat more cdnfirmatiop of predictive techﬁiques must
be furnished for the operating license. |

Power Ma]distribution Detection and Control

Rnown sources for pOaSlble power maldistrlbutlons in San. Onofre '
2 and 3 are misaligned control rods, fuel loadlng errors, axial xenon

instability and azimuthal xenon instability. The nuclear instrumentation'



§ystem p:esently incluags the ugual split ex-core detectors'and.és
stringsxof éixilgcal detectors/string of self-powered in-core detec-
tors.

Automatic pfotection is provided to maintain a DNB ratio above
1.3 for a singlé unplanned control assembly in the core; as in
earlier CEvdééigned powerplants.A‘Lesser misalignments of fuil or
xpart length control assemblies are detectable with position indica~
tors and, excepﬁ_for é central rod, tilt indiéations and alarms‘ffom.
the ex-core detéﬁ;ors. We find'ﬁhis.accéptable, although further
evaluation thatvlesset misalignments do not.require automatic protec-—
tion is required the operating license stage.

The app}icént‘considers fuel-loading (34 enricﬁmenﬁ errors
incredible. Loading or gro#é enrichment errorslshoulé be detectable
with the in—éore detectors;' We plan to require in-core méps At each
refueling_for $uch detection. - The problems of undetectable pellet
engichment errors'aée,of course, commeon to the entife nuclear industry
and will be éqlved on generic Bésis. | |

CE currently predicts that the core could exhibit instabilities
Qith réspect to axial xénon oscillations at some point in thevburnup
cycle and is marginally stable against azimuthal xenon oscillations.
Provision has theréfore been maqe?to control axial oscillatiomns, and
it is claimed that azimuthal oscillations also can be controlled.
Nhi;e we expect, with CE, that the final reactor can be demonstrated

to be stable azimuthally, the fact that analyses cannot be performed
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on the-finai dgsign.now9 and thevabsence_of detailed data from"
operating reactors oh abilities and performéﬁce of ﬁhe nuciear
instrumentation system have prevénted ﬁhe applicant from provi&iﬁg
analyses conyﬁpcing us that no safety_probléms can arise fromiéontrol'
of eithef”ééxm of xenon oscillations. He has theiefore agfeed to
submit responées to our-questions onvthis subject cbﬁtaining commit-

ments that automatic protection would be provided against fuel damage

- from axial and azimuthal power maldistributions unless he'can'éhow

conclusively that control of either .camnot lead to fuel damage.
We consider alarms normally provided on axial énd_quadrant power
tilts to be adequate protection against power maldistfibution'prqblems

from unknown sources.
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2.0

' STTE . AND ENVIRONMENT

Site Description

" The site for San Onofre Units Nos,_Z and 3 is an 84 acre tract
‘of land in San Diego County, California, on the coast of the

~-Pacific Ocean. These reactors are to be located adjacent to

San Onofre Unit No. 1 which is also a nuclear generatiﬁg station.,
The site ‘is approximately 62 miles southeast of Los Angeles and

51 miles northwest of San Diego. It is located entirely within

‘the'Camﬁ Peﬁdletéﬁwﬁgzzﬁéwééfps ﬁ;sé on the northwest end‘ofw

its. 18 mile shoreline., ‘The property upbu which these plants .

‘wiil be built is being leased from the United States.vaernment

~until May 12, 2023.” Approximately 98 percenﬁ of Camp Pendleton

is- Unimproved and devoted to intermittent practice maneuvers,

‘recreation areas and storage of equipment and supplies. There

are neymisgile sites within a'fadius of at least 10 miles from

’theupiant._ The nearest privately owned land is approximately

2.5 miles from the site., The nearest sizable community center:

is San Clemente.(popﬁlation 18,000) located five miles from the

'site;_'The nearest populétion center of 25,000 people or more

o e :
is Oceanside, a distance of 17 miles to the southeast.

The population of Camp Pendleten which surrounds the San Onofre

site is extremely variable and is not expected to exceed 40,000,

',Th? applicant has indicated that no military personnel will be

qﬁartered closer than two miles from the plant site. The prin~

cipal administrative and main persomnel housing areas are located



2,2

12 to 15 miles to the southeast. The epplicant has defined

“the minimum exclusion distance from either of the two proposed-

reactor centerlines as 800 meters and the low popu.ation zone

‘distance as 3.0 miles.. The population of the low population zome

for the year 1970 is 360; The estimated population in the year

1980 is 500 people. ThevCalifornia_Parks and Recreation Department

- is planning’a state park which will abut the scuth property line

,,,,,

" of the site. The applicant has been requested to indicate how

this park, if constructed, will be factored into the emergency:

plan for this facility,

" Meteorology

The applicant has provided five ygars.of onsiﬁé,dgta frém meteor-
dlogical‘instrumentation.located on a 64 foot high polevgbout 500
feet northwest of the reactor site, The appliéant haé évaluated
thesé data using ; horizon%ai sigma-theta type methéd and deter-
mined that the worst conditioﬁs that could oécﬁr fiQe,per §ént.o;
more of the time correspond closely to a Pasquill Type E‘qondition
wifh a wind speed of 2.2 meters per secohd; Our evaluation of ﬁhe
five years of data indicates a cunulative 5%,Qccurrenée X value

of 1.5 x 104 sec M3 which corresponds to a Pasquill Type E condition

with a wind speed §i = 2 m/sec. The Feb, i, 1966 report of ESSA

on Unit No., 1 confirmed these conditions, however, since that

time ESSA and the staff have recognized At measurements“are

“needed to determine Pasquill conditions during periods of low

wind speed. The applicant has been requested to provide At
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measurements over at least 100 foot differences in elevation
in order that we may be able to determine the Pasquill conditions

during periods of low wind speed.




‘2.3 " Geology and Seismology

(LATER)

: © 2.4 TFoundation Engincering

g  (LATER)

2.5 "szrbiogg
- Units Nos. 2 and 3 at the San Onofre facility will draw cooling

A © water from the Pacific Ocean-and feturn it through 2600 foot

»1ong pipe:iinesvat about 80,000'gallons_per minute.  The station

“site 1o§ated at 30 feet-MLW will provide sufficient height against
against high tide and wave actidh as well as_frCm.tsunamis

'_(séismic sea waves). Our consﬁltant, the U, S._Coast and Géologic
‘Survé§ aﬁ'the time of the construction ﬁermiﬁ fér Unit No, 1,
.indiégied gﬁat a"28 foot high sea wall will provide adequate

- protection against flooding from this seismic event.

The plant drainage system is based on a one in 100 year storm.
The plant however has sufficient freeboard to protect critical
. : ) o . . .
components against flooding due to a storm of maximum probable

‘precipitation intensity,



Envirommental Monitoring

.Preopérational monitoring for San Onofre Unit No. 1 was initiated

.in November, 1964 to determine background radiqactfﬁity levels.

in the area of the site, The operational monitoring for Unit lvi
began in June, 1967 and continues to the preseht. An evaluation -
of the data collected from these programs show only normal varia-

tions in the background radioactivity levels. Film packets have

ey

- been installed at appropriate locations around the site to monitor

gross airborne activity., These films are changed on a quarterly ‘
basis., Radioactivity particulates in the air are monitored by two

air sampling stations, one located four miles to the north in

San Clemente and the other two miles east of the plant. The thyroid
-glands of grazing animals such as jack,rabbits; will be monitored

for radicactive iodine to determine the degree[ofvpossible ground

contamination due to a release of activity from the Plant;. Tap

water, open reservoir water from San Clementé'and inséason cfcps
will be monitored for radioactivity. In.the.marine'envirdnment,
such samples as &elp, shellfish, clams, lobstefs, abalone;'béssv
and halibut will be saﬁpied reguiariy. Tritium anaiysis 6£

both land and marine samples will be conducted. The applicant

has consulted with various State and Federal agencies in establishing

this program. Although the applicant's environmental monitoring

- program for Unit 1 is consistent with those of other operation

nuclear power stations, the monitoring program for the operations
of all 3 units will need to be modified considerably to conform
with the recommendations of AEC's Safety Guide (which is now in

draft stage) in the technical specifications at the time the
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‘l.,

:v¢perating licenses are issued for these plants.

“ﬁén‘Onéfre Unit Néa;l is'now.béing revieﬁed for a full-term -
:OQe;atng license. The téchﬁical speqificétions for tﬁis'
:plant will be modified to conform to the.reccmmendafions of
the ﬁonitoring safety guide, - Tﬁis data will be available
béonsiderably.in édvanéé of the time éﬁ the operating license
:vreview_ovaﬁits.Z éﬁd 3. UWe, thérefore,'conclude that the

: preoperational monitﬁring‘prcgram fdr Units_z and 3 ié,aéqeptable.
'bTﬁe'aﬁpiicaﬁtFSQprégrém'has~ﬁot-yet beeh reviéwed.by the, -

- Fish and Wildlife Service,
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"Radicactive Waste Control

‘As with similar PR plents; the radioactive waste handling
-storege eouipment are sized on the basis of continued reactor
'operation with clad.defects in onefperceﬁt of the fuel rods.
The.applicant has stated that liquids are normally held fo;
tepse'or for shipﬁent:offsite withhthe optional capability of
discharge to thescirculetiné water odtfali within the limits of
10 CFR Pe.rt 20. Liquid releases té the circulating water dis-
charge are contlnuods}zhpooitoted for high radiation. Higﬁ;
:radiation will automatically~clove a discharge valve in the
11qu1d waste dlsposal system. Samples of liquid- effluents w111v
"also be taktn to insure- conformance with the release limits,
Solid radioactive vastes from plant operation Will be.temporatily
_stored oﬁ51te and shipped from the site in containers approved
for that puspose° Gaseous wastes from_the cpemical'and volume
- ,control syStem, vafibus gases and vents_will.be coilected and
compressed'ipto gas deca& tants. Six such tanks will be provided
end.after suiteble decey”period (a minimum of 30 days) the
‘c0nteets'fr0m a tahk wilt be teleased through filters to the
stack'vent.'kA radiationf?onitor is ptovided_in this discharge
:line and ifvthe radiation level becomes high'dofing a release, a
npelve‘in_the discharge line from these tanks will .close auto-
ﬁatically;i The applicant estimates that the gaseous activity
,”teieasedbto the environment will be on a yearly average of 0.1

percent of 10 CFR Part_ZQ values. We have requested detailed



information ffom the applicant on the desigq>charact%ristic$_ _
,éf fhe fédwaste system with an indication .of the quaépi;y of
-;each rgdiénuclide_released to the epvironmént aﬁd aj;omparison-,
of.fhis‘releasevwith the limits of 1Q CFR Part 20, 'Frdm tﬁe
limited description of the waste disposal systém contained in
the PSAR, wé tentatively conclude that this system is pnopbséd

by the applécaﬁt will-provide effective control for radiocactive :

,,,,,
e

__waste generated at the site and that it is acceptable,

+



ACCIDENT ANALYSIS

. GENERAL

We have‘pcstulaied sé?eral principal situations léading to a major

' reiease of’figsiﬁn products to the environment., All calculated doses ére
within 10 CFR 100 puldelxnps, the most 51gn1f1cant being the LOCA

thyroxd doses:. 214 rem at the exclusion zone distance (804 meters) and |

- 81 rem at the low population zone distance; (1.84 km or 3 miles); These
~doses were computed based upon a containment leak rate of 0.1% per day under

assumed accident cond1t1ons._

9 TABLE 14.1

 ACCIDENT CONSEQUENCES

ACCIDENT | TWO HOUR SITE ROUNDARY LPZ COURSE OF ACCIDENT
: DOSES (REM) _ ‘ . _ . DOSES (REM)

_ Thyroid  Who1e Body " Thyroid Whole Body
Loss of Coolant -~ 214 3.42 s 1
Refueling ' : 145 2,6 _ 13.0 1
Gas Decay o | o . 13 ' 1.0

Tank Rupture

The staff standard méteofolbgical assumptions for the short term releases &re
Pasquill Type "F" and u = 1 meter/second. The site boundary X/Q value using
these assumptiéhs i§ a factor of 3.9 higher than those that are calculated by
the applicant using Pasquill Type "E" meteorolégy and a 2.2 meter ﬁer'seéond wind

speed. It is the staff's opinion at this time that the 4t measurements

may influence the standard staff meteorological assumptions.



‘Due to the seacoast location of the site, both stability and wind conditions
tend to make diffusion conditions more faverable than the standard
staff model assumptions. This may result in a reduction of the doses by as

..much as a factor of three.

If thé'applicant's ot meteorological program confirms diffusion conditions
better then those now used by the staff, a containment building leak rate
greater than 0.1% could be permitted in the technical specifications of the

Y _ , : _
time the operating license for these plants is issued.

'-_Qn the basis of our evaluation, we conclude that in the unlikely event of any
of the:postulated'accidents, the reéulting’calculated radiological

consequences_would not exceed the guidelines of 10 CFR 100,
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ACCIDENT ASSUMPTIONSE

Loss-of-Coolant Accident Assumptions

- The loss-of-coolant accident dose analysis was based on the

following assumptions:

1, Power level of 3390 Mut.

2. TID-14844 releases (100% noble.gases, 50%‘of‘the iodines, 1%
of the sqlids, 50% ﬁlatEOut of halogens).

3. Design containment leak rate of 0.1%/day for the first day and

'1_ 0.05%/day thereafter;'

4. Spray removal constant for inorganic iodines of 5.8 hours™ L.

-5, Standard ground release meteorology and dose conversion factors.

(Paéquiil Type "F' and u = one meter/sec, for short term doses),

Refuéling Accident Assumptions

The refueling accident dose_énalysis was based on the following

assumptions:.

S o - © - E ,
l.iRuptute of 176 fuel rods (one whole-assembly).

'thé noble gases and 10% of the iodine in the fuel rods, with a

peaking factor of 1.8.

3. The accident occurs after 72 hours cooling time.
4, 90% of the iodine is retained in the pool water.

5. Standard ground release meteorology and dose conversion factors.

<

6. Iodine removal factor of 10 for filters.

- Gas Decay Tank Rupture Assumptions

Our calculatién_of the potential doses resulting from the rupture

of. gas decay tank was based on the following assumptions:

- 1. Gas Decay tank contains one complete primary coolant loop

2. Gap activity in the rods is released. This is assumed to be 20% of

T
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~ fuel (159,000 curies equivalent of Xe

inventory of noble gases resulting from operation with 1% failed

133).

- 2. An average decay energy of 0.7 Mev for the fission product mixture.

3. Standard ground level release meteorology and dose conversion

| factors.,
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REQUEST FOR ADDITIONAL INFORMATION

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 AND 3

DOCKET NOS. 50~361 AND 50-362

Table 4.3-1 of the PSAR specified the ASME Code for Pumps and Valves

for Nuclear Power (NP&V Code) as applicable to the design of Class 1

(NP&V Code) valves. However, this Code, in conjunction with two

recent code case interpretations, allow the option of selecting any

of the following design procedures for Class 1 valves:

a. .

T Co

e,

Paragraph 452.1a of the NP&V Code, Standard Pressure Rated

Valve

Paragraph 452.1b of the NP&V Code, Non-Standard Pressure

Rated Valve - ’ f

MSS SP-66, Pressure-Temperature Ratings for Steel Butt-
Welding EndAVaives, 1964 edition (as referenced in the

March 1970 Addenda to the NP&V Code)
ASME Code Case 1465

ASME Code Case 1466

Indicate which of the above designs standards will be used in the

design of Class 1 valves within the reactor coolant pressure

boundary.



" The ASME Code for Pumps andAValves for Nuclear Power (NP&V) which
is specified for the design of pumps and vélves within the«reaqtbr
cpplant pressure boundary for this-plant stipulates the use of
Aﬁsi B31.7 Nuclear Power Piping Code for design under earthquake
.ioadings (péragraph 424) ., For the combination of loadings which
%inclgde those due to earthquake; emergency and faulted operating
condition categories may apply in conjunction with the associated
stréss'iimits as given in Case 70 of Interpretations of Code for
Pressure Piping. Indicate whether the stress limits of Code Case 70
will Be applied in the design of pumps and valves within the reactor
cooiant pressure boundary for the emergency and faulted operating
éondition categories. If other stress criteria are proposed,

provide the basis for their application,

Distinguish between the stress limits proposed for active1 and

inactivez‘pumps“and‘Valves, €.g. certain pumps and valves

Inactive components are those whose operability (e.g., valve opening,
or closure, pump operation or trip) are not relied upon to perform
the system function during the transients or events considered in the
respective operating condition categories, .

Active components are those whose operability is relied upon to
perform a safety function (as well as reactor shutdown function)

 during the transients or events considered in the respective operating

condition categories.



(classified as active components) within the reactor coolant

. pressure boundary and required not only to serve as a pressure-

retaining component (as in the case of passive components, vessels,

and piping) but also to operate reliably in order to perforn a

safety function: such as safe shutdown of the reactor, or, in the

event of a pipe break in the system, to mitigate the consequences
the accident under the loading combinations considered in design.
Thétefore, to assure that an active component will function

(e.g: ciosure of containment isolation valv;s) in the event of a

pipe rupture in the reactor coolant preséure baundaryi(faulted .

condition), we consider the stress limits for the "emergency

condition" as appropriate in lieu of the code stress 1imits for

the 'faulted condition", State whether it is your intention to

comply with the limits indicated for active pumps and valves as

defined, or justify any exceptions in your response.

For the combination of normal plus pipe rupture plus Design Basis

Earthquake loadings the proposed primary stress limits applicable

to vessels and piping within the reactor ‘coolant pressure boundary

exceed the component che stress limits considered appropriate for

the faulted operating condition category (i.e, 1imit analysis of

the ASME Section III Nuclear Vessel Code and Case 70 of

of



Interpretations of‘Code for fressure Piping applicable to nuclear
power piping). Document your intention to comply with the
applicable code limits for "faulted conditions" or present
~justification for excéeding thbse limits. If you intend to use
the "simplified" analysis of I-705 of the ANSI B31.7 Nuclear Power
Piping Code for design of piping within the reactor coolant
pressure boundary, confirm that the stress limits employed for
emergency and faulted oéeréting condition cétegories will not

.éxceed'the respective limits of Code Case 70.

‘Results from analyses and tests of reactor internals configurations
similar‘to the internals of this plant have substantiated that the
maximum‘teéponses of the core barrél under the forcing functions !

associated with the Loss-of-Coolant Accident (LOCA) have emanated g
from the circumferential or "ring modes" of vibration. Indicate |

whether the experimental or theoretical design analyses which will

be performed for the core support barrel under LOCA conditions will
consider the effects of the ring modes (n=0, 2, 4, 6, etc. ) and
the lateral pressure maldistribution that occurs across the core

support barrel during the LOCA. Submit the basis for your design

approach,
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ENCLOSURE 'NO, 1

SOUTHERN CALIFORNIA EDISON COMPANY

SAN DIEGO GAS & ELECTRIC COMPANY

SAN ONOFRE UNITS 2/3 - DOCKET NOS. 50-361 & 50-362

MEETING SUMMARY

Abstract

Technical meetings were held in Bethesda on April 6 & 7, 1971, principally
to review nuclear design matters, primarily adequacy of the applicant's
response to formal staff nuclear design questions. In addition, sundry
remaining open review items were discussed including quality group classifi-
cation, flywheel criteria, vibration testing, safety guides, .control of
combustible gas following LOCA, GDC - 1971, emergency -plans and tornado de-
sign criteria. :
April 6, 1971

Messers Dunenfeld and Richings lead the discussion on the proposed nuclear
design for the San Onofre plants. The discussion revolved primarily -around
the staff evaluation of the applicant's response to the February 9, 1971,
formal staff questions. The overall intent of the latter was to obtain
more -information concerning: (1) the designer's ability to obtain the low
nuclear peaking factor upon which the power level of the power plant is
dependent, (2) the -adequacy.of the instrumentation system to monitor, de-
tect and provide protection from power maldistributions and (3) the ade-
quacy of power maldistribution control provisions. The responses provided
either evaded the issue or asserted that there were no problems, but. pro-
vided no information to support such conclusions.

A total of 12 responses were discussed in detail with the -applicant, Ques-
tions 3.29, 3.33, 3.34, 3.35, 3.36, 3.37, 3.38, 3.39, 3.40, 3.41, 3.42 and
14,10, 0f these, one response (3.37) was found to be satisfactory based upon
discussions presented by the applicant, two responses (3.35 and 3.39) would
be revised to indicate an applicant commitment that automatic reactor. pro-
tection would be provided unless it could be conclusively shewn that fuel
damage will net occurr -and the remaining nine responses would be upgraded

and revised.



April 7, 1971

In brief, the follewing teopics were reviewed:

1, Quality Group Classification (question 4.1). The -applicant. provided
the staff with a draft of his proposed quality group classification
.system including process diagrams suitably marked to indicate QGC.

- Since ‘the proposed system .is unique to this application, the staff
suggested that the applicant coensider using :the Codes & Standards
Supplement, October -20,.1970, as 'a guide ‘in finalizing their QGC
system. Copies of the supplement were provided to the applicant.
(Maccary, Kirkwood, Arlotto)

2, Flywheel Crlterla. The follewing criteria were discussed with the
-applicant. (Fairtile)

a. Fracture Toughness

1. Estabilsh NDIT = 10°F max by Droep Wt. test

2,»j:Establish'Fracture Toughness Energy of 50 feet. pounds
: _mlnlmum at minimum operating temperature (in range of 100 -
110 F usually) by 3 Charpy.Cv samples in each relling
:Ddlrectlon.

b. Material.

"‘High;quality'such:as~vacuum melt and degassed - idea being to
 limit inclusions, slag and gas bubbles.

C. InitialenspectionA
1. After flywheel fabrication 100% UT

2. Surface, such.as Mag. Particle or Dye.penetrant of bore,
keys and other machined surfaces.

d. Inservice Inspection

1. Either access for 100% UT, or
2. Removability of flywheels for 1007 UT. ' °

The applicant agreed to review ‘these criteria.



Vibration Testing. The requirements for vibration testing for San
Onofre-2/3 as stated in E. G. Case's memo dated March 23, 1971, was
discussed with the applicant. (Lange, Wichman)

Safety Guides. The  forthcoming safety guides numbers 5 threugh 13
were discussed. (Birkel)

Control of Combustible Gas Follewing LOCA. The applicant agreed to

. provide ‘the staff with a design of their proposed system approximately

6 months after issuance of the CP. (Birkel)

General Design Criteria - February 1971. The applicant indicated that
these criteria are being reviewed and informal comments will be provided
to the staff. Combustien Engineering stated that their corporate

-comments would be mailed to the Commission later this menth. (Birkel)

Exemption Request. The applicant stated that at this time there is
no intentien of filing an exemption request prior to issuance of a
CP. The.project schedule has slipped on a month for month basis
since February 1, 1971. (Birkel)

Emergency ‘Plans, Conduct of Operation (SRO's) and Qﬁality Assurance
Program. (McGough, Birkel)

a, Emergency. plans require revision to indicate clearly the bound-
aries for the restricted area, on-shore and possibly off-shore.
In addition, the .control the applicent has regarding evacuation
of the -public off-shere from the site must be clearly indicated.
The applicant indicated that his emergency plan. for Unit 1 was
currently under review. SCE .stated they would consider providing
‘additional information in the PSAR for Units 2 and 3 regarding
this area of concern.

b. Conduct of Operations (Senior Reactor Operators). The staff
indicated that the proposed 6 man shift operating crew for Twin
reactors is below acceptable :standards currently in use, however
this aspect will be -evaluated during the POL review. The proposed
single SRO per shift operating crew is however unzceptable. A
minimum .of 2 SRO's will be required per shift operating crew. The
-applicant. indicated that they could probably meet such a requirement
if position titles would net dictate SRO requirements.

c. Quality Assurance Program. Material traceability was inadequately
described in the QAP. This aspect will be corrected by the applicant.



Tornade Design Criteria. This topic-again aroused considerable dis-
cussion which is detailed in a separate memo to R. C. DeYoung. .In
summary, based upon the low prebability of a Midwestern type design ' -
basis ternade eccuring at the San Onofre site, the applicant does

not consider it -appropriate to apply the design basis tornado criteria

to his design. .In response to staff discussion the applicant has reviewed
his plant design and has concluded that major modifications would ’
be required to meet the design criteria.  In additien, applying -such
criteria to Units 2/3 would have a deleterious effect on continued
operation of Unit No. 1, especially if a contested ASLB hearing for

Units 2/3 occurr. (Birkel)



ENCLOSURE NO. 2

SAN ONOFRE UNITS 2 & 3

DOCKET NOS. 50-361 & 50-362

 MEETINGS ON APRIL 6 & 7, 1971

ATTENDANCE LIST

April 6, 1971 April 7, 1971
SOUTHERN CALIFORNIA EDISON CO. SOUTHERN CALIFORNIA .EDISON CO,
I.. D. Hamlin L. D. Hamlin
K, P. Baskin v K. P. Baskin
H. B. Ray

COMBUSTION ENGINEERING

COMBUSTION ENGINEERING

W. R. Corcoran

R. W. Knapp D. F. Streinz

V. C. Hall V. C. Hall

H. von Steiger H. von Steiger
D. R. Wade

BECHTEL CORP.
. el BECHTEL CORP.

A, H. Whitaker
A, H. Whitaker

‘USAEC/DRL I.. H. Curtis
‘R. A. Birkel USAEC/DRL
D. Fisher

. . R, A. Birkel
USAEC/ DRS : *J, M. McGough
M. Dunenfeld USAEC/DRS

H. Richings
*R. Maccary
*R. Kirkwood
*G, Arletto
*D, Lange
*K. Wichan
*M. Fairtile

*Denotes Part Time
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- Peter A. Morris, Director, Division of Reactor Licensing - ...
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The information submitted by the applicant has been reviewed and
evaluated by the Materials Engineering Branch, DRS. - Their final
‘evaluation of the information submitted to date, including Amend- o
ment 8§, received March .8,..1971; 1s enclosed. Tentative conclusionSjj o
are enclosed ‘in parentheses, the summary. of actions to Be taken to
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Section numbers and headings correspond to interim report dated

SAN ONOFRE NUCLEAR GENERATiNG’STATION, UNITS 2&3
DOCKET NOS. 50-361/362

FINAL CP REPORT - MATERIALS ENGINEERING BRANCH, DRS

November 20, 1970.
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" 4.3 Missile Protection and ?lywheel Integrity

' The design criteria presented in the PSAR, and expanded on in‘answer’j

. to our questions that go;gtn the design of the'missile protection

-

features of the San Onofre 2/3 Station, are adequa:é in regard to

in;ernél migssiles. Internal missile protection will be provided by

_separ#tion ofﬂredundant engineered safety system equipment, usé/of:'

miss#le;shielding; proper equipment orientation; and by the |
‘1considera£16n of design of‘potential_missile sources. The appliéantA,_
f:has doéumented both the cohcrete and.the steel missile penetration’~T 

- formulas and applicable analytical methods which are acceptable.

_,We conclude that the design‘critéria proposed by the applicant will.
‘ provide a Bésig'for implementing adequate missile protection to the

San Onofre 2/3 containment which will be reviewed at FSAR stage.

The primhry system pump flywheels in the San Onofre Units 2 and/3..

-,will be identical to those used in other plants. The flywheels will

be of Allis-Chalmers design, fabricated of vacuum melt and degassed

“steel. The finished flywheels will be subjected to 100 percent
- volumetric UT'inspection. Finiﬁhed machined bores will also be

'.suhjected to magnetic particle orﬂliquid penetrant,examination.'

The\hpplicanc has stated that a minimum of th;ee‘Charpy V-notch (Cv)

_qpecimens‘will bg.teated'from each plate,”patallél and normal to the:

!
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'service life.)‘”,

'rolling direction, to determine fracture toughness of the material. A

- Nil-Ductility Transition (NDT) temperature of 10°F maximum will be

specified for the flywheel material.

[We believe that the proposed NDT temperature will assure adequate

_ fracture toughness of the flywheel material, provided that the NDT

temperature is'obtained from the dropweight teats,'rather than Cv tests.

We recommend also that the Cv tests be performed at the minimum operating

temperature of the flywheels to establish fracture toughness in the

vicinity of the Cv upper shelf energy.]

The applicant has stated that the pump flywheels will be accessible for

inservice inépection.

. (We conclude that the prOposed design and fabrication procedures will

assure adequate integrity of - the pump flywheels at the San Onofre Units
/

_2 and 3 and that the access provisions for inservice inspection will

_enable periodic verification of the flywheel integrity during their
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b.j Electrosl&g»"elding

7

The applicant has stateé’thét there are no 1;1ans to accepﬁ the use of
. electroslag welding précess for any of the reactor.co‘olant' pressure
boundary components. However, compoﬁents snch as pump bodies which
have not yet been purchased might require electroslag welding. We.
. expect to receive confima:ibn frbm. the applicant if éucﬁ welding -

’.will. be used in pdmp bodies.

- ™ D o
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4.6 Reactor Coolant System Sensitized Stainless Steel

The applicant has stated that sensitization of non-stabilized
stainless steel ﬁill not be permitted in the constfuction of the

reactor coolant system and safety related parts. The precautions

: which will be employed to ensure this include control of the manu-~
facturing sequence to eliminate heat treatments or any other process
‘that might produce sensitization. The application of reactor véssel

‘pozzle safe-ends is eliminated since the main coolant piping, except

for the pressurizer surge pipe, is low alloy ferritic steel with

stainless steel cladding on the inside, instead of the generally

:used stainless steel piping. The applicant has stated that any
sensitized core structural components would pass a Straués test.

This test provides an acceptable basistfor checking the presence of

concernable effects of sensitization.

We conclude that the planning to avoid severe sensitization of S

austenitic atainless steel during the fabrication period is

auwmﬂm_me@uuthSumrmmu“toﬁmﬂhs&ﬂt
information regatdiﬁg the.usg ofinittogen bearing'stainléss steel

.in any componentvwithin the'feacfpr coolant preaéure boundary, since
- such compositions may'iﬁtroduce'sbma susceptibility to’sensi;izatidn;

" The ibplicantehas orally informed 63 tha;,hg w}ll sﬁgcify non-nitrogen




4.7 Foreign Procurement

The applicant has stated that no major Class I components will be

designed and/or fabricated in a foregin country. Althougﬁ the ' I

reactor vessel, pressurizer. oteam., Seneratofs, piping and pumps will .
be purchased domestically, the applicant will advise us if other

Clasa 1 components, such as valves should be produced outside the

uSA.@»'
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] 4.9 Inservice Inspection e

The apﬁlicant has stated he will provide access to the reactor

- coolant pressurevboundary in compliancg with Section XI of the
ASME Code. For enginéered safety\sysféms beyond the limits of the
reactor coolant pressufe boundary; which are not presently éoveréd | 1 | .f f
by Section XI of the‘ASMﬁ Code, the applicant will provide access . '; 5'%

~ to pipe welds, and pump and valvé bbdies in thése’aystems;. We |

' :onclude.chég the access pfoviaions fér the 1nseryi;§ insﬁéction'

program Arp adequate, ' =
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4.11 Reactor Coolant System - Fracture Toughness

The following components of the reactor coolant preasure boundary whichr*

are made of carbon or low-alloy ateel are required to meet fracture
'toughneas propertiea in order to provide protection against brittle

fracture under normal reactor operating condition..

Reactor Vessel . - Shell d?f SA-533 Grade B, Class 1

Reactor Vesael = Forgings - A-508, Class 2 |

Presauriaer - Shell -_  $A-533 Grade B, Class 1
- Steam Generator - Shell o 'SA-533 Grade A and B Class 1~-m
‘Steam Generator - Head SA-508, Class 2

Reactor Coolant ?ipingd : _ SA-Sl6VGrade 70

The impact properties of all carbon steel and low-alloy ateel, which
-~ form a part of the pressure boundary of the reactor coolant syatem, _Y.
will comply with the requirements of the ASME Code, Section III,

Paragraph N-330, at 40°F,

‘The reactor vessel will be designed to meet the impact test require-

-menta apecified in the rules of the ASME Boiler and Pressure Vessel
Code, Section III. In addition, the pre-irradiated NDT temperature of
Ethe reactor vesael materials will be established using drop-weight tests,
and correlationa will. be made with axarpy impact specimens test data. _’
,For reactorvoperation at 3500 Mwt, and an 80 percent load factor,/

, S
the neutron fluence (E>l Hev) at the inner surface of the vessel has
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been calculated by the applicant not to exceed 3.7 x 1019 nvt. Using
the "worst case" curve (Fig. 4.3~1 of the PSAR) the maximum predicced

increase ‘in the NDT temperature is 265°F. The applicant has proposed - a

to base the operating conditions of the plant on the results of‘the
reactot uessel material surveillance program and on maintaining a
60°F temperature margin above the NDT temperature which is in
compliance with ASME Code rules. However, recent fracture toughnesa
test data indicate that the current ASHB Code'rules_are not always

'=sufficient1y conservative, and may not guarantee adequate fracture

N toughness of ferritic materials. Quite often considerable difficulty
o " exists in defining the transition temperature region from Charpy' ’ @]ﬁ
i ... ... V-notch test data. In addition, the transition temperature itself = - ;="

" depends on the thickness of the specimen tested (size effect).

g

1 _,f' , [The applicant has beea requested to indicate the extent to which hlsu“‘..:‘j= ‘i&;
E | design criterigywill meet the proposed Fracture Toughness Criteriac "'. §~

sf 10 CFR Part 50.55a(1), Mppendix F. o \
% o o o S , o LR

% In addition; in order to complete our evaluation of the adequacy of

" the fracture toughness of all pressure-retainiug‘ferritic components of

;.»;_ A _ 'the reactor coolant pressure boundary, we have requested the applicant

% ‘.:j 'l,’: to provide us with the following.

(a) Fracture toughness dsta (Charpy V—notch fracture energy curves S

A ;j}__ and Drop-Weight Test NDT temperature)(f‘- plates, forgings, piping,d

L

B and weld metal9
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(b) The proposed heatup and cooldown curves which will control the
' pressure and temperatures to which the naterial of the reactor'
coolant pressure boundary will be exposed at the end of its

service 1ife.

For reactor vessel_beltline materials, including welds, we have also
E, asked for the highest predicted end-of-life transition temperature
’-correoponding to the 50 ft-1b value of the Charpy V-notch fracture

H"energy for weak direction, and for the minimum upper shelf energy value

'31 for weak direction, which will be acceptable for continued operation

:7 toward the end of service life of the vessel.]

".;L-Hhen.sufficient'information is made available, we will apply the AEC

"f: fracture toughness criteria to establish appropriate heatup and cool-

T 1down limits for this- plant.; v:sjf;ﬁs

.‘ _a»‘
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' "-‘;l‘prepared by the Division of Reactor Standards will be required before

we can complete om.' mview of the subJect application. . This request is

" Orlgmal s1gned by
- E. G. Case S - ; =
.- Edson: G, Case, Birector R S
. Bivlsion of Reactor Standards R
-+ 'IncloSure::
£ -Addteional. “
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R H, Hanauer DR O .
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'f:"R ‘Boyd, DRL e Lo o
© I.°D.) Skovholt, DRL -
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LA I.-]‘D ~Lange;, DRS PR
T R Bitkel', DRL “,
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Additional Infornation Request
‘San Onofre Units 2 & 3. - L
Docket_Nos:_50~3§1/362:‘1 jf{;,,
o _Paragraph 1~701 5 4. of the ANSI B31 7 Nuclear Power Piping Code requires
;Tfthat piping shall be supported to minimize vibration and that the designer‘
“':?is responsible by observation under startup ‘or . initial operating conditionsAt}‘
to assure that vibration is within aeceptable levels. Submit a diseussionA'
.of your vibration operational test program whieh will be ueed to verify
:ﬂ‘,that the piping and piping restraints within the reactor eoolant pressure R
.;,boundary have beea designed to withstand dynamic effects due to’valve
ﬁ;iclosures, pump trips, etc. Provide a list of the transient conditions
flﬁand the associated actions (pump trips, valve actuations, etc ) that will

be used in: the vibration operational test program to verify the integrity

“of the system.» Include those transients introduced in systems other than4

T?';the reactor eoolant pressure boundary that will result in significant
jif vibration response of reactor coolant pressure boundary systems end
;"fcmmmwm$;si‘?f- A ‘ - '
S 7 ormcep|i i , :
: sunnms» i » ] - . R
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R. Co DeYoung. Assistant Directcr for Fﬁﬁ‘s, DRL K. R. Goller .
THRU: K. R, Goller, Gaief PHR Branch 1‘%0. 3, DRL

»ABC TOENADO DESIEN CRITEBIA PPLIEB TO THE - SAN QNOFRE A

lENITS 2.AND 3 - BGCKET NOS. 0-36 AND $9~362

‘.*The staff discussed vith the applicant seon after receipt of the cP

application the extent to which the AEC tornada design criteria will

- ‘be applied in the design of the San Onefre 2/3 plants. The staff's
' comncern was expréssed in a formal staff question (2.4) contained in-

our letter to the applicant . dated October 28, 1970. Subsequently,

© this matter was again discussed with the applicant during the ACRS
v :Subcammittee meeting at the site in January 1971. L

The applicants pogition ef siot applyiﬂg tha &ac tarnad¢ design criteria

 ‘to San Onofre 2/3 is based primarily on the lowér probability of a -

tornado occurring at the San Onofre site which has been stated as 1-2
‘orders of magnitude lover than a typical Midwestemm location. 1In
addition, the applicant uwsintains that California tormadoes are
significantly less severc than the Midwestern type. On the basis

'; of the past 17 years, the applicant estimates that only about 1 in
.10 California tormadoes might exceed a gpeed of 100 wph. I1If a con=,

servative vicw is teken that only 1 of 5 tornadoes would exceed 100
mph, then the roturn period at tha San Onofre site could be considered
to be 139,000 years for a tornado to occur at that point that would have

'.aasociated winds in excess.of 100 mph.. Based on the foregoing the
'applicant doee mot comsider that any design basie toxnado sheuld be

eatablished far the San Onocfre aite. o

B&scua&lon"eith the applicant has tavéaled'that_exteﬁaive plant deéign _
changes would be required to wmewt the ARG design basis tomado. Initially

" it was felt that the most vwulnerable areas were the roof of the control

room and the roof of the auxiliary building (spent fuel peol area)

however, subsequent review by the applicant has shown that extensive
-wodifications would also be required of other -safety related systems
and equipment. Information ‘ébtained from the applicant on 2 verbal

 basis regarding theﬁe mﬂdificaeions ia pravided in the attschment. |

7 ornce>
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. The applicant further indicated that application of the Midwestern

- design tornade criteria to San Onofre 2/3 could have deleterious
. effects on the continued opération of Unit 1 wizh respect ‘to inter-
vention dsrﬂng the ASLB. heaziﬁga., :4 e :

‘Managemcnt guidance is requeated regardino the interpretation and
. extent to which DRL will require San Onofre 2/3 to pravide a. design
' to meet tha staff dealgn basis tornado criteria.

s

Orlglnal Sagned By R

KR, Gmmr‘%K}T) o

- Ralph A. Bi:kel -
" FWR Branch No. 3.
Division of Reactor Licensing

Enclogure: N o

Effect of AEC Design Basis .
Tornado Criteria on San Onofre
2/3 : .

‘e¢: Re 8 Boyd, DRL © -
. D. Rs Mullex, DRL - -
Ce G Long, DRL - ..
. R. Klecker, DRL .
' .M. M. Brows, ‘DRL
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EFFECT OF AEC DESIGN BASIS TORNADO

CRITERIA ON SAN ONOFRE UNITS 2 AND 3

The following systems and equipment may be considered to be vulnerable to
isolated damage with respect to design basis tornado-induced wind, vacuum
and missile generated loads. Damage may be considered as originating from
_local or general failure of steel or concrete enclosures either surrounding
“the particular system or equipment or located ad1acenL to it:

1. Main steam lines and assoc1ated valves from the containment walls to
the turbine,

© 2. Main feedwater and auxiliary feedwater lines and associated valves.
3. Containment ventilatioﬁ components from the containment boundary.
A} Pr%mary:plant make up. tanks.

5. Diesel geherator system.

6. Elements of the process instrumentation andlcontrols.
ew,‘T{ec°cna§ n‘m@r Enpp]ybuysth:fano 1e]ated electrical - penetrations. .
8. ‘ééiﬁ Qater cooliﬁé pﬁmps. | H |

9.  Concentrated boric acid storage tank.

10. Primary and secondary radwaste storage tanks.

A revieﬁ of the general design modifications whicﬁ would be required to
withstand the major loading conditions consistent with the requirements
of the design basis tornado are indicated below.

A, Structures

1. Containment Structure

- No major modifications would be required.

2. Turbine Building Structure

Modifications for the turbine building would include:



(a)

(b)

(e)

(@

(e)

(£

Tie-down of the turbine gantry crane with modifications of
the crane supporting system in the absence of detailed analytl—
cal assurance that overturning is not feasible.

Anchorage of major supporting sub-walls and floors to preclude

effects of reversal of gravity loadings which may cause secondary

structural damage to adjacent Class I or II facilities.

Replacement of reinforced concrete for all masonry retaining
walls to preclude secondary failure of critical facilities
due to reinforced masonry failures.

Special design requirements for positive tie-down of the
turbine shelter structure to preclude secondary damage
throughout the plant and damage or short-circuiting of

, the main take-off towers.

Re-design of anchorage systems for Class III vessels which
may cause uecondary damage to Class I or II systems and equip-
ment,

Major modifications to segments of structural steel supporting
systems-currently - governed. by 100 year wind-conditions. (to.

the 'extent necessary-to preclude progressive failure of the
turbine support system) as related to the protection of adjacent
Class I or II structures, systems, and equipment.

Circulating Water Intake Structure

-

No major modifications would be required.

Auxiliary Building and Adjacent Structures

Modifications to the auxiliary building would include the following:

(a)

O

Replacement of thick reinforced concrete walls and roofing «
systems for combined steel beam, steel decking, and masonry
over the spent fuel storage pool. - Slab thicknesses would

vary between 1'-0 and 2'-0 minimums with reinforced concrete
supporting beams as large as 5'-0 in depth. Reinforcing

steel quantities would be nearly double those of a non-tornado
resistant structure.

‘Incorporation of fuel handling and cask crane interlocks to

assure positive stability for portlons exposed to tornado
conditions.



(¢c) Major modification of reinforced concrete walls and roofing
system for the control room area. Wall thicknesses currently
required for shielding would require additional reinforcing
steel increases of nearly 100 percent to withstand suction
loadings coupled with load reversals due to wind thrusts.
Beam sections would require depths as large as 5'-0" with

o prestressing employed due to large spans involved. The use

‘ of structural steel and masonry would be precluded.

(d) All miscellaneous auxiliary building related trenches and
sub~buildings would require substantial increases in rein-
forcing to assure that secondary failures of these structures

would not damage Class I or II items. ’

Systems amnd Equipment

Protection of all Quality I or II and Seismic Class I systems and
equipment located adjacent to major buildings or running between major

buildings would require a minimum reinforced concrete enclosure of

1'-0 to preclude penetration and subsequent damage from tornado induced
missile. Many portions of these systems and equipment currently are
not specifically enclosed. In addition, the enclosures would have to
be ‘designed to withstand the .postulated 300 mph wind loads and checked
for-bursting pressures of 3 psi where geometrical configuration dictate.

The design of enclosures would be required around all Class I or II

‘tanks and vessels not capable of withstanding major wind loads; tornado

vacuum loads; or missile loadings without major structural modifications.

" As such, protective walls would be required to ensure continued integrity

based upon the function of the tank. Special modifications of Class III
tanks and vessels would not.result in residual damage to major Class I

~or II components.,
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~SAN ONOFRE NUCL GENERATING STATION UNITS 2 AND 3
TDOCKET NOS 50-362'362

The additional 1nformation submitted by the subject applicant«T
" with reapect ‘to the containment and Class I gtructural design -
- has been. Teviewed. and evaluated by the DRS Structural Engi-. .-
.- neering Branch. The material reviewed to date is through ‘ﬁ;:
. Amendment No. 8 dated March 4, 1971.  An-evaluation of the .
- information submitted to date is ‘attached hereto as. revisions
' to ‘the interim evaluation review. snbmitted to you by memoran-
"dum dated November 12 1970° : ‘
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SAN ONOFRE NUCLEAR GENERATING STATION

UNITS 2 AND 3

Docket Nos. 50-~361/362

DRS FINAL EVALUATION REVIEW

Revisions of Interim Evaluation Review

(Dated November 12, 1970)

1. Revise the third paragraph, enclosed in brackets, under the section
entitled, Class I Structures, to read as follows and remove the
brackets:

"The applicant's program of quality control for the Cadweld
splices meets the AEC Guide on Cadweld splices and is judged
to be an adequate program,"

2. Revise the last paragraph, enclosed in brackets, under the section
entitled, Foundation and Environmental Considerations, to read as
follows and remove the brackets:

"The applicant has stated that Units 2 and 3 will have
additional seismic recording equipment in addition to
that used in Unit 1. The installation will be similar to
the Unit 1 system, the MIS-100. The staff plans to
require a system equivalent to that of the AEC Safety
Guide on Instrumentation for Earthquakes."
. 3. Revise the second paragraph under the section entitled, Containment

Description, Design Criteria, and Loads by the deletion of the brackets

and the two sentences at the end which are in the brackets.



4, Revise the section entitled, Testing and Surveillance, by removing

the sentences within the brackets and the brackets and adding the

- following.,

"Bechtel Corporation has submitted a report to justify a
tendon surveillance program. It is the intent of the
staff to apply the resolved and accepted program to all
Bechtel designed containments."



