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March 03, 1982

Docket No. 50-206
L505-82 -03-016

Mr. R. Dietch, Vice President
Nuclear Engineering and Operations
Southern California Edison Company

"y ge

2244 Walnut Grove Avenue 4o 1982
Post Office Box 800 | 5, 1 s Y g
Rosemead, California 91770 ' *| HRASEIENT R

_’ Tioe
Dear Mr. Djetch:

SUBJECT: FORWARDING DRAFT EVALUATION REPORT OF SEP TOPIC VI-4, '
CONTAINMENT ISOLATION SYSTEM FOR THE SAN ONOFRE GENERATING
STATION, UNIT 1

Enclosed is a copy of our draft evaluation of SEP Topic VI-4, Containment
Isolation System. This assessment compares your facility, as described
in Docket No. 50-206 with the criteria currently used by the regulatory
staff for licensing new facilities. Please inform us if your as-built
facility differs from the licensing basis assumed in our assessment.

In addition, I would like to draw your attention to two.of the more
significant issues contained in the conclusion, the Tocation of both
jsolation valves outside containment and use of a simple check valve
as an isolation valve outside containment. Both of these items appear
to contradict the explicit wording of the regulations and no other
acceptable defined basis could be determined from the information pro-
vided.

To enable us to perform our assessment of the deviations identified in
this report, we will need the defined basis upon which the specific
jsolation configurations at this San Onofre plant were judged to be

acceptable by you. Please provide this information as a part of your oY
comments on this report. : | :5§§3
Comments are requiréd within 30 days of receipt of fhis letter so that A/é

they may be included in our final report. This evaluation will be a
basic input to the integrated safety assessment for your facility unless pga as£(2£;>
you identify changes needed to reflect the as-built conditions at your
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facility. This assessment may be revised in the future if your facility
design is changed or if NRC criteria relating to this subject are modified
before the integrated assessment is completed.

Sincerely,

Walt Paulson, Project Manager
Operating Reactors Branch No. 5
Division of Licensing

Enc]bsure:
As stated

cc w/enclosure:
See next page
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cc _ .
-Charles R. Kocher, Assistant

General Counsel )
James Beoletto, Esquire {
Southern Ca11forn1a Edison Company ‘ :
Post Office Box 800 : _ ' T e
_ Rosemead California 91770

David R. Pigott

Orrick, Herrington & Sutcliffe
6600 Montgomery Street

San Francisco, California 94111

Harry B. Stoehr

San Diego Gas & Electric Company
P. 0. Box 1831

San Diego, California 92112

Resident Inspector/San Onofre NPS
-¢/o U. S. NRC

P. 0. Box 4329 . _

San Clemente, California 92672

Mission Yiejo Branch Library : - -
24851 Chrisanta Drive ~
Mission Viejo, California 92676

Mayor
City of San Clemente .
SSan Clemente, California 92672 -

Chairman

Board of Supervisors

County of San Diego

San Diego, California 92101

Ca11forn1a Departmen; of Health

_ATTN:- Chief, Environmental
Rad1a+1en Control Unit

Radiological Health Section

714 P Street, Room 498

Sacramento, Ca11fornia 95814

U. S. Environmental Protection Agency
Region IX Office

ATTN: Regional Radiation Representative
215 Freemont Street -

San Francisco, California 94111

Robert H. Engelken, Regional Administrator
Nuclear Regulatory Commission, Region V
O0ffice of Inspection and Enforcement

1450 Maria Lane

Walnut Creek, California 94596
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. CONTAINMENT SYSTEMS BRANCH
EVALUATION REPORT ON SEP TOPIC VI-4,
CONTAINMENT ISOLATION XYSTEM FDR-THE

SAN ONOFRE NUCLEAR GENERATING STATION, UNIT 1
DOCKET NO. 50-206

INTRODUCTON _ S

. The purpose of this evaluation is to ascertain the degree to which the

containment isolation system design for the San Onofre Nuclear Generat-
ing Stat%on, Unit 1 (San Onofre 1) complies with current safety.criteria.
Safety criteria hgve cthanged sinée San Onofre 1 began commercial opera-
tion on January 1, 1968. Consequently, San Onofre 1 may not meet all
aspects of current'safety criteria. Thfs re-evaluation .is part of the-
Systematic Eva]uatfon.Program (SEP) to identify deviations from»cdrrent

review criteria. The significance of identified deviations and recom:

 mended corrective measures to improve safety will be the subject of a

subsequent integrated assessment -of the San Onofre 1 plant.

REVIEW CRITERIA

The safety criteria used in the current evaluation of the containment

isolation system for San Onofre 1 are contained in the following refer-

_ences:

1. 10 CFR Part 50, Append1x A, General Deswgn Criteria for Nuclear
Power Plants (GDC 54 55, 56 and 57).

2. NUREG-0800, Standard Review Plan For The Reyiew'Of Safety Analysis
Reports For Nuclear Power Plants (SRP %.2.4, Cbntainment Isolation
System)

3, Regu1atory Gu1de 1.11, Instrument Lines Penetrating Pfimahy Reac-

tor Containment.
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4. Regulatory Guide 1.141, Revisigh }ﬁ-cgntainment Isolation Provi-

2
sions For Fluid Systems.

RELATED SAFETY TOPICS AND INTERFACES

ey}

In order to minimize duplication of effort, the review argas'identi-

fied below are not covered in this report. However, fhey are related

- and essential to the completion of the re-evaluation of the contain-

ment isolation system for the San Onofre 1 plant. These review aréés

wi]T_be included in the following SEP topits or ongqfng,generi; fe-

views:

1. SEP Topic III-l; C{assification of Structures, Compénénts and Sys-
tems (Seismic and Quality) ‘ .

2; SEP Topic I11I-4.C, Internally Generated;Missi1es

3. .SEP‘Topic ITI-5.A, Effect of Pipe Break on Structures;-Systems
'and'Components Inside Containment | |

4. SEP Topic I1I-5.B, Pipe Break Outside ContafnmentA

5. SEP Topic I1I-6, Seismic Design Considerations

6. SEP Topic III-12, Environmental an]ification of Safety Related

| Equ{pment » ‘
7. SEP.Topic VI-6, Containment Leak Testing
8. SEP Topic VII-2, Engineered Safety Feature System Control Logic

‘and Désign

9. SEP Topic VIII-2, Onsite Emergency Power Systems - Deisel Génerator

10. SEP Topic VIII-4, Electrical Penetrations of Reactor Containment

| 11. NUREG-O737; C1af1fication of TMI Action Plan Requifements, Item

11:£.4.2, Containment Isolation Dependability



Iv.,

.12, NUREG 0660, NRC Action Plan Deve1oped as_ a Result of the TMI-2

.6,-."}

Accident, Item II.E.4.4., Conta1nment Purg1ng and Vent1ng Require-

ments.

REVIEW GUIDELINES

The Containment Iso]atidn System is one of the engineered safety
features in a nuclear power plant that functions to allow the normal
or emergency passage of fluids through tﬁe containment boundary while

'preserving'thé abi]ity of the boundary to prevent or limit the escape

of fission products that may result from postulated accidents. Current

review guidelines for the containment isolation system of a nuclear
power plant are contained in Section 6.2.4 of the Standard Review Plan’
(SRP), which is based on General Deéign Criteria (GDC) 54, 55, 56 and

57 of Appendix A to 10 CFR Part 50.

General Design Criterion 54 establishes design and test requirements
%or the leak detection provisions, the {solation tunction and the con-
tainment capab111ty of the isolation barriers in lines penetrab1ng the
primary reactor containment. The redundancy, reliability and perform—
vance capabi1ities of containment isolation provisions should reflect
the importance to safgty of isolating these piping sysfems. Piping

systems should be designed with a capability to test periodically the

-operability of the isolation valves and associated apparatus, and to

determine if isolation barrier leakage is within acceptable limits.
The adequacy of the leak testing program will be covered under SEP
Topic VI-6. The acceptabi]ity of electrical penetratiohs will be

covered in SEP Topic VIII-4,




From the standpoint of the contaig@énp&is?]aﬁion function, leak

detection proVisions should be capable of quickly detecting and re-
sponding to a spectrum of postulated pipe break accident conditions.
To accomp11sh th1s, there shou]d be diversity in’the parameters sensed
to initiate the containment isolation funct]ons‘ The parameters se-
1eeted should essure a positive, rapid response to the developing ac-
'cident condition. This aspect'of'the conteinment 1soiation system re-‘
view will be addressed during the review of the post-TMI requirements
approved for imp]ementation,‘as»stated in NUREG-O737‘at'Item 11.E.4.2.
Leak detection capability should also be provided at the system level -
to alert the operator‘of the need to.isolate alsystem tra{n equipped
with remote manual isolation valves. SRP 6:2.4, at Item‘iI.ll, pro-

vides guidance in this regard.

With respect to the containment capabiTity of 1so1ation barriers in
Tines penetratiné the containment, the isolation barr1ers shou]d be de-
sjgned to engineered safety feature criter1a and protected agalnst mis-
si]es, pipe whip and jet impingement Typical 1so1at1on barriers in-
Vc]ude va1ves, closed systems, and blind flanges. Furthermore, provi-
_51052 shou]d be made to permit periodic lezk testinglof the isolation -
barriers. The adequacy of the missile, pipe whip dnd jet impingement
proteetion will be covered under SEP Topics [11-4.C, I11-5.A, and
I11-5.8B. The acéeptabihty of the design'-criteri‘a originally used in

the des1gn of the conta1nment isolation system components will be

fovered in SEP Top]c [T1-1, I1I-6 and IlI-12.



With resﬁect to the désign requirqmént§"ﬁqr_the isolation function,

altl non-eéséntia] systemé should g:.aéigé;;iéa11j isolated (with man-
ual valves sealed closed), and valve c1bsure times should bé_se]ected
to assure rapid isolation of thé containmeﬁt in the event of-an acci-
dent. The review of the élassificgtion of‘systémé as essential or non-
essential, and the automatic isolation pqéviéions for noh-éssential
systems by appropriate signals, will be addressed in cohjunction with
the review of the post-TMI requirements as stated in NUREG-0737 at

Item II.E.4.2. The closure time of the containment ventilation system
iso1atidn valves wiT] be evaluated in conjunction with the.ohgoiﬁg gé-.
neric review of purging practices at operating plants (see NUREG-O66O

at Item I1.E.4.4). o : .

The e]ectrica]vaWer supply, 1nstruméntation and'control.systems'shbqu
be desicned to engineered éafety'feature criteria to assure accomplish-
ment of the containment isolation function. This aspect of review is

covered under SEP Topics VII-2 and VIII-2. A]éo,7re§etting the isola-
tion signal shou]d‘not.result in the automatic re-opening of the-con-

tainment isolation valves. This will be addressed in conjunction witﬁ
the reviaw of’the,post-TMI requirements'apbroved for impﬁemeﬁtation,-as

stated in NUREG-0737, at Item II.E.4.2.

GDC 55, 56 and 57 establish explicit requirements for isolation valving

in 1ines penetrating the containment. These va]Ving requirements in-

~clude the number and location of isolation valves (e.g., redundant valv-

ing with one valve located inside containment and the other located

?



outs1de conta1nment), vaive actuat1on and contro] features (e. g.,

S ,.x..
“"' . <P \ 14

automat1c or remote manua] isolation va1ves), valve position (e.g.,
Tocked closed or the position of greater safety in the event of -

an accident or power failure), and valve type (e.g., a sfmp1e'check

~valve is not a permissible automatic isolation valve outside contain-

ment). Figures 1 and 2 depict the explicit valve arrangements speci-

"fied in GDC 55, 56 and 57, respectively.

GDC 55 and 56 permit containment isolation provisions for lines pene-
tratfng-the primary containment boundary that differ'from the exp]icit.
requirements if the basis‘for acceptability is_oefined..'This proviso
is typically invoked when establishing the containment isolation re-
quirements for essential (i.e., safety related) systems,'or there 15'
& clear 'improvement in safety. GDC 57 does not a&]ow for isolation

provisions on some other defined basis.

SRP 6.2.4 at Item II.3 presents guidelines for acceptable alternate .

containment isolation provisions for certain classes of lines. Con-

._tainment isolation provisions that are found acceptable on the

other def1ned basis" represent conformance with the GDC and do not

const1tute exceptions.

EVALUATION

The containment isolation provisions for the 1ines penetrating the
reactor .containmment sphere of the San Onofre 1 plant are tabulated
in Table 1. This information was obtained from Tao{e 4.3 and Fig-

ures 4.31 through 4.42 of the Final Safety Analysis Report (FSAR).
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for San Onofre 1, and updated 1nformat1on provided by the licensee,

\ ,“~

" The documents which form the bas1s for thlS evaluation are refer-
enced in Section VII of this report. There was insufficient infor-
mation to complete the review ahd, thefefore, the licensee should

provide the information identified as misSing or incomplete,

The containment isolation provisions shown in Table 2 were evaluated
against the requirements of General Desigh Criterid (GDC) 54, 55,‘56,
and 57 of'Appehdix A to 10 CFR Part 50, and the supplementary guid-
ance of Standard Review Plan (SRP) 6.2.4, where applicable. Devia- -
tions from the engicjt requirements of GDC 54, 55, 56 and 57 and

the acceptance criteria of SRP 6.2.4 are tabluated in Table 2. For
ease of reference, we have numbered the lines penetrat1ng the con-

tainment sphere as shown in Table 1 and Tab1e 2.

The San Onofre 1 FSAR identifies four categories of lines penetrat-
fng the containment sphere, as well as those penetrations not
toyered by the four categories, to establish requirements for iso-
lation valves or barriers. The following discussion, therefore,'ad-
 dresses five-c]asses of penetrations and identifies the lines we
haue selected for 1nc1usion.1n‘each claes. The‘1icensee should ver-
ify the acceptability of our c1assif1cation‘for each line penetrat-

ing the containment sphere.
T

Class 1 penetrations - reactor coolant system piping.
Lines which penetrate tHe containment sphere and normally. carry

radioactive fluids are provided with two valves in series, one of
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which is located insidé the containment and the other outside thé.
containment. These valves are reé§£e1§¥ﬂgé}5teq‘whenever necessary
to prevent outward f1oQ in the event df an accident. ihcoming lines
are provided with a check valve inside the containment and are either

backed up with a closed system outside the containment or by a remotely

operated valve if necessary.

"GDC 55 app]fes to Class 1 penetration Tines. GDC 55 specifies that,
one.ya1ve should be 1océted inside containﬁenf and one valve should be
lTocated outside containhent,-Qith fhe valves being eifhér Tocked closed
or automaticliso1at1§n valves. Furthermore, a simple check valve out-
side containmenf may not be used as an automatic 1so1atibn valve. The
following lines are included in this c1ass£u 20, 21, 22, 23, 24, 25, .26,

27, 42, 43, 44, 46, 47 and 48. -

The containment isolation p}ovisions for 1ines 22 and 24 differ from
thevexp11cit‘requirements of GDC 55 from the stéﬁdpoint of vaTy? actu-
at{on_by‘usﬁng remote manual valves instead of automatic‘iso1at10n
valves. Instructions for .the isolation of these lines by remote means
'afe part of the'manﬁa] 6perator actioﬁs of the operating instruction
for a 105% of coolant. S%nce the letdown line (22) and RC pump seal
wétér return line (24) are essential lines, the use of the remote

manual isolation valves is acceptable.

7

For lines 46, 47 and 48, remote manual valves are provided inside the

containment and automatic valves outside containment. This differs

i

from the explicit requirements of GDC 55 from the standpoint of valve
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actuation. Since these lines are non-essential, there should be auto-

7 |
TP
-~ ;\7,’\*

matic isolation valves.inside containment to satisfy GDC 55 and Item

IT.E.4.2 of NUREG-0737. ‘ -

The containment iso1ation~provisions'for Jines 56, 21, 23, 25, 26, 27,
42, 43 and 44 satisfy the explicit requirements of GDC 55 and are ac-

ceptable..

C]ass 2 penetnations.- normally operating lines

Lines which penetrate the containment sphere and are open to the con-
tainment have two valves in series to prevent outward f]owvin the
event of an accident. One valve closes automatica1]y; the other valve

can be closed from the main control room.

GDC 56 appltes:to Class 2.penetraticn lines. GDc 56 specifies that.one
valve should be located inside containment and one valve chou1d be lo-
cated outside containment, with the valves being either locked closed
or éutomatic isolation valves. Furthermore; a‘simplé check'va1ve out-
side containment may not be used as an automatic isolation valve. The
following Tines. are 1nc1udcd in this class: 3, 4, 5, 6, 13, 14, 17, 18,

19, 50, 51 and 52.

The containment isclation provisions for line 13 (1nstrument air heacer)

-differs from the explicit requirements of GDC 56 from the standpoint: of

valve type since a simple cneck valve is focated outside containment.
A power operated, automatic isolation valve should be prbvided outside

containment to Satisfy GDC 56 and Item I1.E.4.2 of NUREG;O737.
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Line 4 and lines 5 and 6 are the Eirb1ne E]ant cooling water supp]y
and return 11nes serv1ng the contalnment coo11ng and vent11at1ng units.
Since these units have no post-accident containment heat removal funCa
tion, lines 4, 5, and 6 are non-essential and should be automat1ca]1y
1so]ated Furthermore, the system is not an englneered safety feature
and GDC 56 applies to these lines. Therefore, automat1c isolation

"valves should be provided in accordance with the requirements of ,

GDC 56

The containment isolation prdvisions fer lines 3, 14, 17, 18, 19, 50,
51 and 52 satisfy the explicit requirements of_GDC 56 add:are accept-

able.

Class 3 penetrations - turbine cycle piping’
Lines which penetrate the Sphere and are open to the turbine cycle

are equipped with one isolation valve.

GDC 57 applies to Class 3 penetration 1ihes. GDC 57 speeifies that é
sfng]e automatic, remote manual or locked closed isolation valve should
 be provided outside the containment. VFurthermore, a-simple check valve
oetside eentainment may het be used as an autometlic isolation valve.
Theifo]ﬂbwing Tines are included in this class: 7, 8, 9, 10, il, 12,
54, 55, 56, 57, 58, 59, 60 and 61. |

14

Lines 7, 8 and 9 .are the steam generator feedwater supply lines. Each
feedwater line is provided with a simple check valve in the safety-

related portion of the system piping, and a flow control valve upstream
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(outside the safety-related boundaryd of the check valve that aﬁto-‘
.'mat1ca11y closes upon .receipt of a‘;afety ﬁn3ect1on s1gna1 GDC 57
specifies that a simple check valve outside containment is not an ac-
ceptable automatic containment isolation valve. Therefore, the accept-
ability of designating the flow control valves (;CV 456, 457 and 458)

- as containmeﬁt isolation valves, in 1ight of their beingllocated oui-
side the safety-related boundary of the s;stem, should be addressed in

the integrated assessment of the plant.

Each feedwater 1iﬁe has two bypass loops aréund the check ya]ve and |
flow control valve discussed above. .The 2" bypass line is provided
with a simple chéék valve within the safety-related boundary énd a
normally closed, local manual va]vé; The 4" bynass line is proQided.
with a simple check valve within the‘sgféty-re1atéd boundary and a

power opefated control v§1ve that. automatically c]dses upoh receipt

of a safety injection signal. Again, the simple ﬁhetk valves are

not acceptable automatic containment isolation valves; the acceptability
of the 2", normaly closed manual valve and the 4" power operated con-
trol valve as containmént isolation valves should be addressed in the

integrated assessment of the plant, in.1ight of the fact-that these

valves are outside the safety-re1ated boundary.

*Safety-related boundary:
1) Protected against missiles and p1pe wh1p, A
2) Group B quality standards, as defined in Regulatory Guide 1.26 .
are applied to the components, unless the service function
dictates that Group A quality standards be applied; and.
3) The components are designated seismic Category I, in-accordance
with Regulatory Guide 1. 29. :
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~ .Each feedwater line has a 1/2" chemiéa] feed liné joininglit down-
. - q"l‘ .
. ~ o NEryc - .
stream of the check valve and f1;:'cbg;%g1 valve. The chem1ca1 feed
line is provided with a normally open, local manual va]ve. To sat1sfy

GDC 57, the chem1ca1 feed lines should, as a minimum, be prov1ded

-

with power operated valves within the safety-related boundary that can

be remote manually controlled from the control room.

Each feedwater line has a 3" auxiliary feedwater 1iné jbining it. down-
'stream of the cﬁeck valve and flow control valve. Under accident con-
ditions thé auxiliary feedwater system is autométiéal]& actuated. How-
ever, remote manual valves are provided to i;oiate the lines if the

need to do so should arise.

- Lines 54 (1-24"-EG) and 55 (2-24"-EG) are the main steam lines; each
line is provided with a ﬂa1n steam 1so1at1on valve (24“-600-27BG) that
is manually opercued. These valves do not sat1sfy the requ1renents of
GOC 57; however, thé'turbine stop valves and turb1neAcqntro1 ya1ve§ .
(valve designations not specified) are available to automaticaily or

remote manually isolate the main steam lines.

.Upstreah of the turbine.stop valves and turbine ‘control valves are
vnﬁmerbUs branch 1ines which also must‘satisfy the.requifements of

GDC 57. The licensee should be requestéd to discuss and justify the
isolation provisions for these lines, as well as the system design* of

the system up to and including the isolation barriers.

* Inc]ud1ng original classification regarding Quality Group and Se1sm1c
~ Category.
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. The conta1nment isolation provisions: for. 11nes 10, 11, 12 56, 57 58
A $oF S
59, 60 and 61 satisfy the explicit requ1remen+s of GDC 57 and are ac-

ceptable. However, the design of the system piping up to and inc]ud-
ing the isolation valves in lines 56 through 61 should be evaluated

{

for its acceptab111ty




Class 4.penetfétions - special service piping

Lines which penetrate the free voTume’ 5f+fhe containment sphere but
which are normally closed during operation of the reactbr; are equip-
ped with a sing1e isolation valve. Depending on the line servicé;‘a

-t

lock,- 1nter1ock, or operating procedure ensures that these va1ves

- are closed whenever containment 1ntegr1ty'15>required.

"GDC 56 applies to Class 4 penetration lines. The folfowing Tines

are jncluded in this class: 1, 2, 15, 16, 45, 49, 53, 62 and 63.

Thé containment isolation provisions for line 1 (refueling water
supply) differ from the explicit requirements of GDC 56 fhom the
standpoint of valve actuation and type. The line branéhes into
foUr parallel lines fnsideAcontaihment; pne.iine'is provided.with a
normé]]y'c1ose5, manual valve, and the other three are eaéh provided
with a remote manual va1ve-' Qutside cohtainment.11ne 1 branches
into two parai]e] linés; the isolation prdvisioné are specified”as
being, for each line, a locked open manual valve and a check vaTQe

in series. Since the refueling water supply line has a post-acci-

dent safety function, namely, containment spray, automatic isolation

of this line is not appropriate and the use of remote manual valves

inside containment is acceptable.

W1th respect to the isolation vaTves outside containment, GDC 56
spec1f1es that simple check valves are not su1tab1e automau1c 1so1a-'
tion va]ves, and local manual valves are not allowed. A Jjudgment re-

garding the atceptabi]ity_of a simple check.valve outside containment
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as a bohafide containment iso]atign vqlvg wi}] be made in cohjuhction
with the ihtegrated assessment of*;hgigT;ﬁt.-‘ance the locked open,
Tocal manual valves may not be accessible under accident cdnditiohs,
they should be provided with péwer opefators that can be remote-man-
ually controlled from thé control room. If this is done, no further

consideration need be given to the simple check valves for being ac-

ceptable containment isolation vatves.

A fﬁrther considarafion with respect to 1ine 1 is that several instru-
ments, test connections and branch lines connect tb the refueling
water Subp1y line, downstream of the specified containmént-fsolation
valves outside cohtainment. The licensee should identify all braﬁch
connections aﬁd Justify the adequacy of the isolation provisions for.
these lines since they also become containment isolation parriers

subject to the requirements of GDC 54 and 55.

The containment isolation provisions for line 2 differ from the ex-
plicit requirements of GDC 56 from the standpoint of the number of

valves,

Line 2, the fefue]ing water return line, branches into four lines in-
side Eontainment,vname1y, two recirculation 11nés from the containment
sphere sump, a bypass line from the cdntaiﬁment sphere.spray header
and the reactor refueling cavity drain lipe. The latter two lines are
isolated from the parent, refueling water return line, during reactor
operating modes 1 throuéh 4, with}sihg1e,.or two series,.cldsed ]oca]

manual valves. Under accident conditions, the safety function of the.



) ) ‘
v . *

- 15 -«

refug]inﬁ water return line is to §§c1;33§gte-§heLsumpwater.for the re-
circulation mode of emergecy core cooling and cohfainmenf spray. Since
there is only a single line penetrating conta1nment, and because of its
safety function, containment 1so]at1on va]ves, pet se, are not prov1ded
_ There are numerous system valves to assure_thgt a single active failure
-of a component will not jeopardize the system safety function. If
Hecéssary, however, these va]ve§ can be ch;ed to effeétive]y isolate
the containment. A further consideration, however, is that the asso-
ciated systems are engineered safety features and bétbme-extensions of
the containment BoUndary; consequeﬁt1y, they constitute an,apbropriate~
isolation barrier. The acceptability. of the syStem designs from the
standpo{nt of their being able to effectively accomplish stated safety
functions will be eva1uated during the iﬁteg}ated assessment of the
plant. If design changes are necessary, the .containment isolation pro-
visions will also be'reevalﬁated for compliznce with the regulations

and the need for assuring that safety objectives can bé accomp]féhed;

ALines 15 and 16 (sphere purge supply and exhaust), are each providéd
~with one automat1c valve and one manual valve in series outside con-
ta1nm°nt Since the purge system is not used dur1ng p]ant operating
modes 1 through 4, the manual valves are Tocked c]osed Locat1ng
both valves outside containment may be acceptable, if the criteria
used in design ‘of the piping between the containment and the firgt
valve are sufficiently conservative to provide adequate assurance of

integfity. This matter is discussed under SEP Topic [11-1.
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The conta1nment isolation prov1s1on for 11ne 49 differ from the ex-

p11c1t requ1rements of GDC 56 from the standpo1nt of valve actuation.
Since this line is non- essent1a], 1t should be automatwca]]y isolated.
Therefore, remote manual valve cve4s. shou]d be an automatic 1so1at1on

valve,

For lines 45, 53, 62 and 63, the containment isolation provisions

satisfy GDC 56 requirements and are acceptable.

Class 5 penetratibns - closed system piping

Lines which enter and leave the'containment sphere but aré not 6pen.to
the sphere free'vo1uhe or the oufsﬁde atmosphere are not proVidéd,with
isolation va1§es. These lines aré,either part of separate closed SYS&-
tems or are not subject to damage as é result of a reactor system

rupture.

GDC 57 applies to Class 5 penetrations. The following 1ines are in-

~cluded in this clas: 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,

40 and 41.

GDC 57 specifieé the 1so1a§:on provisions fof closed systems inside
coAtainment that ére neither partAof the reactor coolant pfessure
boundary nor connected directly to the containment atmosphere. These
c1o§ed systems, to qualify as bonafide containment iéo]ation barriers,
must be safety-grade design since the con%ainment isolation systeﬁ is
an engineered_safefy feature, SRP‘6.2,4 provides further guidance in

this matter; c]dsed systems must, in part, be protected against mis-

-siles and pipe whip, designated seismic Category I and classified
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Safety Class 2. GDC 57 further spe:1fieswthat-a ]ocked closed, remote
manual or automat1c 1so]at1on valve must be prov1ded outside contain-
ment, and that a s1mp1e check valve may not be used as the automatic

1so1at1on valve, ' -

~Lines 28 and 30, and 29 and 31, are the component coollng water supply

~and letdown lines, respectively, of the aux111ary coolant system, serv-

1ng the residual heat exchangers. L1nes 28 and 30 also provide compo-

nent coo11ng water to the residual heat removal pumps.

Lines 32, 34 .and 36, and 33, 35 and 37 are the component cooling water -
supply and letdown lines, respectively, of the auxiliary coolant system,
serving the o1l coolers and thermal barriers-of the reactor coolant -

pumps.

Lines 38 and 40, and 39 and. 41, are the component cooling water supply
and letdown l1nes, respectively, of the auxiliary coo]ant system, serv-
ing the reactor shield cooling coils and the excess letdown heat ex-

changer. Line 39 ts also the letdown path for component cooling water

.from the residual ‘heat removal pumps.

The Ticensee should provide additiona1 information regarding the de-
sign of the closed systems inside containment for the lines in pene-

~~ tration Class 5, to justify the applicability of GDC 57, If GDC-S?
cannot be applied, GDC 56 will govern. Therefore, the number and 1oea-
tion of the iselation valves that must be provided deoends on which
General Design Criterion is app]icable;~ It.should be noted that none

of the lines are provided with containment fso]ation'valves.outside
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containment and, therefore, GDC SZ;WOyid,pot;be satisfied even if it
. . : : vt 3£ . .

was found to be the applicable criterion. By the same token, additional

valving would be required to satisfy GDC 56; however, the simple check

valves inside containment in lines 32, 34 and 36" (supply 1inés) would
be acceptab]é containment isolation valveé. dece power operated iso-
Tation valves are necessary to satisfy the system funct{onaI require-
ménts, fhe valve actuation provisfohs (namely, automatic, locked c]osea

or remote manual) should be compatible with the non-essential/essential

designation of the lines, as required by NUREG-0737 at Item I1.E.4.2.

Special Cases
The fo]1owing‘discussﬁon pertains to those containment penetrations Qot
covered by the penefration.c1asses discussed aboyve:
a. Spare penetrations: 64, 65, 66, 67, 68, 69, 70, 71 and 72. The
licensee should provide desién information on spare penetrations.
If blind flanges are used, they should be leak testable.
b.. Personnel air 1oék; emergency escape lock and equipment access.
hatch. The licensee should providé information regérding the ap-
vpropriéteneSs of isolation provisions for piping-or'instrument
' linés that may penetrate a lock, or the lock doors, and regard- |

ing the hatch-and lock door seals.

CONCLUSION

r

The following summarizes the deviations from review guidelines that

have been identified and described in Séction V of this report:
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for the following penetraf%on
lines do not meet .the requiréments;of GDC.SS from the sfandpoint

The isolation valving arrangements

of valve location: 15 and 16.

The acceptability of isolation valve arranggments where valves
are located outside containment is continéent on the acceptabi]fty

of piping design criteria. This matter is discussed under SEP

Topic III-1. The ]icensée should discuss the unique characterfs- 

‘tics of the valves closest to the containment to terminate valve

" shaft or bonnet seal leakage, or the provisions in the plant fof

controlling leakage.

The following penetration 1ines have been provided with remote .

manual valves, which differ from the explicit requirements of

GDC 55 and 55 from the standpoint of valve actuation: 1, 22, 24,

46, 47, 48 and 49.

The femote manual actuation provisions for the isolation valves

in lThes 1, 22 and 24 were found to meet the GDC on some other

defined basis. However, the licensee should discuss the provi-

sions made to allow the operator in the contrfol room to know when

'to‘iSOTate fluid system 1ines equipped with remote manual valves )

(SRP 6.2.4, Item II.11). For 1ines.46, 47, 48 and 49, remote man-
ual valves are not appropriate. Sincg these lines-are non-essen-

tial, automatic isolation valves should be provided. -

The isolation valving arrangements of the following penetration

lines differ from the explicit requirements of GDC 56 from the
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4 standpo1nt of valve type by us 1ng a %]mp1e check valve outs1de

.7'_)
conta1nment:‘ 1 and 13.

A simple check valve outside Containment is not an appronriate
automatic isolation valve. The Judgment regard1ng its acceptab11-
ity will be made in conjunction with the integrated assessment of

the plant.

 The licensee has.c]assified'the following penetration lines as

be1ng assoc1ated with closed systems 1ns1de conta1nment 28, 29,
30, 31, 32, 33 34, 35, 36, 37 38, 39 40 and 41, In orden fon
GDC 57 to app]y, the closed system should neither be part of the
reactor coolant pressure boundany nor connected directly t0'the .
containment atmqspheré, and_shou{d be of safety grade-design (see
SRP 6.2.4). The Ticensee should providé additional nformation

regarding the design_of the closed systems inside containment for

these penetration lines.

Penetration lines.7, 8 and 9 are the steam generator feedwater

supp]y ]ines' Each line is provided w1uh a simple check valve

: and a f]ow control valve in series outside conta1nm°nt There

are also two bypass lines in each feedwater line and each one is

-provided with a check vaTve in series with either a manual valve

or a power operated control va1vé outside containment. Since the
check valve outside containment is not an acceptable automatic
1solatﬁon'Va1vé; the acceptabi]ity.of designating the flow control

ya1ves and the manual or power operated valves in the bypass lines



.
L4 N . . * . i . ‘

- 21 -

as cdntaiﬁment isolation valves should be addressed in the inte-

grated assessment of the plante ¥ [} .

Penetration 1ines 54 and 55 are the main steam lines. The turbine -

"stop valves and turbine control valves are used for éutomatic/remote

manual isolation of the main steam lines in lieu of the manual con-
tainment isolation valves. However, upsteam of the turbine stop

valves, there are numerous branch lines, which also should satisfy

GDC 57 requitementé. Therefore, the licensee should justify the

isolation provisions for these branch lines.

There are several instruments, test connections and branch lines
connected to penetration 1ine 1, the refueling water supply line,

outside containment. The licensee shoujd identify all branch con-

nections énd justify the adequacy of the isolation proivisions for

~these lines in light of GDC 54 and 56 requirements.

Penetration line 2, the refueling water return line, branches into

four lines inside containment. Since there is only a single line

'penetrating_the containment, and because of its safety function,

containment isolation valves, peﬁ se, are not provided. However,

- there are numerous system valves that can be closed to effectively

isolate the containment. The acceptébi]ity of this should be eval-

uated during the integrated assessment of the plant.

14

GDC-55 and 56 specify that automatic isolation valves should, upon

“loss of a&tuatfhg'power, take the position that provides greater

safety. The position of an isolation valve for normal and shutdown
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‘operating conditions, and posf-éccident condffioné, depends on )
the fluid System function. Iﬁgfhéféjént‘of power failure to a
va]véAopéfator, the valve position should be consistent_with the
' line»function. In this regard, separate power supplies for iso-
lation valves in series may be réquired>to ggsuré'the isolétion
of non-essential system lines.” The 1jcenseé-shou1d‘provide the
information in Table 1 on vafvé positions, whether or not the

line is essentié], and the isolation signal (1hc1uding param-

eters sensed to actuate the signals) for each isolation valve.
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Licensee submitted P&l diagrams and system design'drawings for

San Onofre NGS, Unit 1:

- - P
451355-0, 5159704-1  5159705-1
5159717-1 . 715337-0 568766-17
568767-21 568768-15 568763-15
568770-12 568772-22 568773-13
568776-21 568779-22 568780-18

'568784-17A

568782-19

- 568783-11

San Onofre Nuclear Generating Station, Unit 1, Final Safefy Analysis

Report, Volume IV, and Amendment 52 to FSAR.
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