NDocket Mo,: STN E0.447

. General flectric Company
ATTM: Glenn C. Sherwood, Manaager
Safety and Licensinag
Nperation
Nuclear Reactor Systems Divisfon
175 Curtner Avenue, Mail Code 682
San Jose, California 05125

Near Mr, Sherwood:

Subiect: Acceptance Review of Application for Final Destan Approval for
238 Muclear Island

Ve have completed our acceptance review of the Standard Safety Analysis fenort,
GESSAR 11, of your tendered application for final desion approval for the 238
Nuclear Island., As a result, we have concluded that GESSAR II, subject to

the comments provided below, fs sufficiently complete to gormit us to faftite
our detailed review, It should be noted that substantive deficiencies mav
exfst in some sections that will need to be corrected,

Accordingly, vour filing of the application should include three (3) oriuinals
sianed under oath or affirmation by a duly authorized officer of your
organization. In addition, your filing should include fifteen (15) coples of
the general information attachment and forty (40) copies of the Standard
Safety Analysis Report., As required by Section 50,30 of 10 CFR Part 50, you
should retain an additional ten (10) copies of the general information
attachmert and thirty (30) copies of the Standard Safety Analysis Report for
direct distribution in accordance with instructfons which might be provided
later. For all subsequent amendnents to the Standard Sofety Analysis Report
sixty (60) coofes will be required for Aistribution,

In addition to the generic information applicable to all potential applicants
referencing GESSAR 11, some unfque facility information is provided in the
tendered SSAR, This information is enclosad in boxes, and the pages on
which such information is presented are a different color than the remaining
nanes of the SSAR., Ue belfeve that this arranqement may be confusing to
tachnical reviewers. Consequently, please submit your docketed version
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filenn . Sherwnod, Manager -7

without facility unfque information, indicating that such informatir: will
he supplied by the apnlicant. In makina this adjustment, there is no
lonuer a need for usino colored pages.

Nurina the course of our acceptance review of the SSAR, we fdentified a
nunher of areas wher: additional information will be required for us to
perform a detailed review., These are discussed in Enclosure 1 as a
request for additional information. Ue request that you amend your SSAR
to include the reauested information in Inclosure 1 within three months
from the dorketinc date,

We note that the attachment to your letter of March 31, 1980, that submitted
GESSAR I1 for acceptance review, indicates that TMI matters will be addressed
17 NEDD-2T224, Subsequent to the {s3tuance of AEDD-25224, the Commission
approved a 1ist of TMl-related requirements, provided in MUREC-D737,
*Clarification of ™I Actfon Plan Pequirements.” Therefore, for us to
perform p roview of the 238 Nuclear Island with reqard to TM1 requirements,
GESSAP 11 should be amended te adidress conformance of the plant to all of
the applicable requirements contained in WMIREG-0737. Also, NUREG-0737
provides directicn on the tining for submitial of information and documen-
tation relating to the implenentation of the T'l-related reguirements, Ve
request that within three months from the docketing date, you submit an
amendment to the SSAZ which dnciudes the TMI-related information that can

be provided at the time, and a schedule, consistent with the direction

riven in MUREC-N737, as %o when the remaining TMi-related information will
be provided,

In addition to the TMI-related requirements, there are other review areas
in which requirements have been added or modified, or in which staff concerns
have heen raised in the review of other pending applications. A number of
these areas are {dentified in Enclosure 2, and quidance on these areas f{s
provided in Enclosures 2 through 12, To exjadite the review process for
your application, we request that you evaluate these areas and, where
appropriate, unarade your SSAR to include how these reguirements are met
or how these staff concerns are resalved for your nuclear fsland design,

We request that within thirty days of docketing you provide us with a
schedule for providirg the remaining anplicable information. In providing
your schedule, we are assumina that the General Electric Company is willing
to commit the nocessary resources tc complete the GESSAR 11 review in a
timely manner,
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General Electric Company

ATTN: Glenn G. Sherwood, Manager
Safety & Licensing Operation

Nuclear Power Systems Division

175 Curtner Avenue, Mail Code 682

"~

San Jose, California 95125

Mr. Joseph F. Quirk, Manager
BWR Standardization

General Electric Company

19
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Mr. L. Gifford, Manager
Requlatory Operations Unit
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20 Montgomery Lane

Bethesda, Maryland

Criteria & Standards Divi
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210.0

210.1
(3.6.2.2)

210.2
(3.9.3)

MECHANICAL ENGINEERING

Supply the missing information in this section.

Supply the missing information in Tables 3.9-10 and 3.9-11.





















251.0 MATERIALS ENGINEERING - COMPONENT INTEGRITY

251.1 Provide or reference the analyses for both high and Tow
£3.5.3.3) trajectory missiles that demonstrate the conclusions in this
section.
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480.0 CONTAINMENT SYSTEMS

480.1 Per the requirements of Regulatory Guide 1.70, Section 6.2.2.3,
(6.2.2.3) provide a failure mode and effects analysis of the containment
heat removal systems.

23



"h
the thermal
’

parameter
ompared

ummary




640.0 PROCEDURES AND TEST REVIEW

640.1 State clearly whose approval must be obtained before increasing
(14.2.5) power to the next higher test plateau.

25



(1)

(2)

(3)

(4)

(5)

(7)

ENQLOSURE 2

ADDITIONAL GUIDANCE FOR GESSAR II
DOCKET NO.: STN 50-447

Environmental Qualification of Safety Related Electrical Equipment -
Commission Memorandum and Order of May 23, 1980 defines the current
staff requirements for qualification of this eguipment. Additional
guidance on this matter was provided in a subsequent NRR Order,

dated November 26, 1980 (concerning record requirements), Supplements
2 and 3, dated September 30, 1980 and October 24, 1980, respectively,
to IE Bulletin No. 79-01B, and a generic letter to all holders of

CPs and OLs, dated October 1, 1980.

Seismic Qualification - A staff request for additional information
in this review area has been sent to a number of pending CL applicants.
A copy of that request is provided as Enclosure 3.

Fire Protection - The current requirements for the fire protection
programs are defined in the new Appendix R to 10 CFR Part 50. As
further guidance, a cupy of the staff position and a recent staff
request for additional information are provided in Erclosure 4.
(Not all questions need to be answered as some are redundant.
However, your _ubmittal shoula address all these ftems.)

Masonry Walls - The staff reauirements regarding this issue are stated
in Apgendix A to Standard Review Plan 3.8.4, Interim Criteria for
Safety-Reiated Masonrv Wall Evaluation. A copy of Appendix A is
provided as Enclosure 5.

Fracture Prevention of Containment Pressure Boundary (GDC 51) -
Enclosure € provides clarification on how the staff determines
compiiance with GDC 51.

Initial Test Program Descriptions (Chapter 14) - Staff review of

near term OL appli.ations has revealed a number of concerns which
are common to pending applications. The nature of these concerns
are typically expressed in the questions the staff has raised in

its review of the Summer and the San Orofre 2 & 3 applications.

Special Low Power Test Program (Task Action Plan Item 1.G.1) -
The staff has established guidance for this matter for transmittal
to all pending an¢ prospective BWR OL applicants. A copy of that
guidance is provided as Enclosure 7.
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Equipment Qualification Branch
Seismic Qualification Review Team
Request for Additional Information

ENCLOSURE 3

1. 1In accordance with the requirements of GDC 2 and 4 all safety-related
equipment is required to be designed to withstand the effects of earth-
quakes and dyramic loads frcm ncrmal cperation, maintenance, testing
and postulated accident conditions. GOC 2 further requires that such
equipment be designed to withstand appropriate combinations of the
effects of normal and accident conditions with the effects of earth-
quake loads.

The criteria to be used by the staff to determine the acceptability

of your equipment qualification program for seismic and dynamic loads
are [EEF Std. 344.1975 as supplemented by Regulatory Guides 1.100 and
1.82. and Standard Review Plan Sections 3.9.2 and 3.1C. State the
extent to which the equipment in your plant meets these requirements
and the above requirements to combine seismic and dynamic loads. For
equipment that does not meet these requirements provide justification
for the use of other criteria.

Provide a list of all safety-related systems together with 2 list of

211 safety-related eguizment and support siructures associated with

gach system. The eguipment lists should indicate whether the egquip-
ment is NSSS suonlied ar BOP sunnlied, These licts should fnclude

all safety-related mechanica]l cocmponents, electrical, insirumentetionr,
and control eguipment, including valve actuators and other, appurtenances
of active pumps and valves.

"

3. Ffor each safety-related equipment item, the following information
should be provided:

(1) Method of qualification used:
a) Analysis or test (indicate the company that prepared the
report, the reference report numuer and date of the publia
cation).

b) If by test, describe whether it was 2 single or multi=
frequency test and whether input was single axts or multta

axis.
. c) .1f by analysis, describe whethep-static or dynamic, single
or multiple-axis analysis was used. .

d) Provide natural frequency (or frequencies) of equipment,
(2) Indicate whether the equipment has met the qualification requirements.
(3) 1Indicate whether the equipment 1s required for:

a) hot stand-by

b)  cold shutdown _
¢) both ‘ .

d) neither
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.2.

111. 1s Equipment Available for Inspection in the Plant: [ ] Yes [ ] No

1V. Eaquipment Qualification Method:

[ ] Test . [ ] Analysis [ ] Comdinaticn of Test

Qualification Report*:
(No., Title and Date)
Company that Prepared Report:_

Corpany that Reviewed Report:

and Analysis

- -

- - - —— - -

¥ V**ra‘wn Inpu

1.

6.

wATE
*NO7 |

Loads considered: a. [ ] Seismic enly

b. [ ] Hydrodynamic only

c. [ ] Corbination of (2) and (b)
wethod of Comdining RRS: [ ] Absolute Sum [ J SRS [ ]

Required Response Spectra (attach the graahs):.___

Darping Cerrespending to RRS: OBE Sst

Reguired Acceleraticn in fach Direction: L ]7°A (1] O:her

OBE S/S = F/B = vV =

SSE - §/§ aTTTTIIIITTTITTC —F/8 = VT

- - — - — . ——

were fatigue effects or other vibration loads considered?

[ JYes [ INo °

14 4 yes, describe loads consxdered .and how they were treated in overall
dqualification priogram:

- —— ———

- — -

PE——C L ettt

1€ more than one report corplete items IV thru Y11 for each repcrt.
12/80




“Te
LI

)

-

=
-

2.
3.

e
-

wu

6.

12.

s

Qualification by Test, then Complete®:
o ¥ ¥ e [ ] random
[ ] Single Frequency [ ] Multi-Freguency: [ 3 sine beat
' (
[ ] Single Axis _ [ ] Multi-Axis . i
No. of Qualification Tests: OBC : SSE Other
Tt Geeeity)

Frequency Range:

Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S=___ F/B = V=
Method of Determining Natural Freguencies
[ ] Lab Test [ ] In-Sity Test [ AnaIyéis
TRS envelsoping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & 3RS gr2
[ ]No
Input g-level Test: OCBE §/5 = e F/B = v =
SSE S/S = ____ F/8 =_ V=

Laboratory Mounting:
1. [ ] Bolt (Ne. __» Size ) [ ] weld (Length )y []
Functional operability verified: [ ] Yes [ JN¢ [ J Net Applicable

Test Results including modifications mace:

Other test performed (such as agirg or fragility test, including results):

*tote: If qualification by a comdination of test and analysis alsc cemplete

1tem VII.

12/80




vil.

-4-

Quali‘wcation by Analysis, then complete:

1.

2.

3.

5.

Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis
[ ] Dynamic Analysis: {3 Time-History [ ] Response Spectrum

Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S Sl i L - s F/R . e - Y = B
Model Type: [ ] 30 ()2 (J1d
[ ] Finive Element [ ] Beam [ ] Closed Form Solutk

[ ] Computer Codes:

- —

Frequency Range and No. of modes considered:

- — . .

[ ] Hand Calculations

Method of Comining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
] Other:
Tspecity)

Damping: OBE SSE Basis for the damping used:

- —————————— mmm - - -——- .. ——— . e—

Suppert Considerations in the ‘model:

Critical Structural Zlements:

Governing Load
or Response Seismic Total Stress
Identification Locaticn Comdinatior Stress Stress Allowable

- - - - -

Maxirum Allowable Deflection
Max. Critical | " to. Assure Functional Opera-
Defl:ction Location bility

- ———— - - - --— - - — -

12/80
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. ENCLOSURE 4
STAFF POSITION

SAFE SHUTDOWN CAPABILITY

€+24¢ Concem

During the staff's evaluation of fire protectica progr ms at
operating plants, one or more specific plant areas may be identified
in which the staff does nct have adequate assurance that a postulated
fire will not damage both redundant divisions of shutdown systems.
This lack of assurance in safe shutdown capability has resulted

from one or both of the following situations:

* Czse A: The licensee has not adequately identified the
systems and components required for safe shutdown
and their location in specific fire areas.

* (ise 3: The licensee has not demonstratecd that the fire
protection for specific plant arezs will prevent
damzge to both reduncant divisions of safe shutdown
cormocnents identified in these areas.

Tor Case A, the staff has required that an acdecuate safe shutdown
en2lysis be performed. This evaiuation includes the identificaticn

¢f e systems reguired for szfe shutdown and the locztion of the

systam components in the plant. Where it is determined by this
evaiuztion that safe shutdown_ components of both redundant divisions

zre Jscated in the sam2 fire area, the licenses {s required to cemonstrate
thae a pestulated fire will nct damage both divisions or provide alternate
shutdown c2pability as in Case 8.

for Case B, the sta’¥ may have reguired that an alternate shutdown
czp2sility be provided with is independent of the arez of concern

ar the licensee may have proposed such a capability in lieu of

certain 2dditional fire protection medifications in the arez. The
specific modifications associated with the area of concern along with
other systems and equipment already independent of the area form the
alternate shutdown capability. For each plant, the modifications nesded and
the comdinations of systems which provide the shutdown functions may be
unigue for each critical area; however, the shitdown functions provided
shculd maintain plant parareters within the bounds of the Timiting
safety conseguences deemed iczeptable for the design basis event.

-

- Staff Pogition . » cia .

Safs shutdown cacahility should be demonstratad (lase A) or
tlternata shutdown capability provided (Case 3) in accordance with °
the guideiines provided below:

1. Dasien Basis Event

The design basis event for considering the need for alternate
shutdown is a postulated fire in a specific fire area containing
recundant safe shutdown cables/equipment in clese proximity where
i= has been determined that fire protectien mezns cannot assure
snzt safe shutdown capability will be pre. ~ved. Two cases should
he cansidered: (1) offsita power is av. ..ble; and (2) cffsite
pewer is not available,
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3.8

cffsite power,

These systems need 1ot be designed to (1) seis=ic category I
critaria; (2) single failure criteria; or (3) cape with

otner nlant accidenss such 2s pipe brezks er siuck valves
{Aopendix A ETP 8.3-1), except those perticrs of these

systems which interface with or impact existing safety systerms.

fauisment Generallv Necessary For Hot Stanctv

(1)

-
™~
~——

Reactivity Control

Reacssr trip capability (scram). Boraticn cacability e.q.,
charging pump, makeup pumz or high pressure injection pump
taking suction from concentrated borated water supplies,
and letdown system if required.

Reacesr Coolant Makeud

Reacear coolant makeup capability, e.g., charging pumps

or the high pressure injectisn pumss. Sower zoerated relief
valves may be required to reduce pressure 2 21low use of the
high pressure injection pumps.

s2csor Coolant Svstem Pressure Contre

)

Reacsor pressure zontrol capability, e.g., charging purss
or pressurizer heaters and use of the letdocwn systems
if required.

Dacay Heat Removal

Decay heat removal cazpability, e.g., power coerated relief

valves (steam generator) or savely relief valves for heat

~emoval with a water supply and emergencCy oF auxiliary

feedwater pumps for makeup 0 the steam cenerator. Service

wzter or other pumps may be required to provide water for auxiliary
feed pump suction if the concdensale storage tank capacity is

not adequate for 72 hours.

®rocess Monitcring Instrumentation

Process monitoring capability e.g., pressyrizer pressure and
level, steam generator level. .

Suppors.

The eguipment recuired to support operaticon c¢f the alove
cescrised shutdown ecuipment e.g., comsorent cooling water
service water, e%c. and onsite power SCUrces (AC, OC) with
sheir associated electrical distributicn system.



-4-

fouipment Generaily Necessary For Cold Shusdown®

Reac:or Coolant Svsizm Pressure Reduction 2o ?eiidue! Heat
Removz)] Svstem (mm 2sabiiity

Reactor coolant system pressure reduction by cooldown using
steam generator power operated relief yvalves or atmospheric
dump valves. :

Decay Heat Removal

Dzcay heat removal capability e.g., resicual heat removal
system, component cocling water system and service water
system to removal heat and maintain cold shutdown. .

Support

Support capability e.g., onsite power sources (AC & DC)
or offsite after 72 hours and the associzted electrical
distribution system to supply the 2bove sguicment.

ment necessary in adgition to that 2alrez2dvy srovided to maintain
tandby.

-
ol

cuicment Generally Necessary For Hot Shutdcwn

()

—~

wn

Reactivity Control

Reactor <rip capability (scram).

Reactor Coclant Makeus

Reactor coolant inventery makeup capability e.g., reactor core
isolation cocling system (RCIC) or the migh sressure coolant
injection system (HPCI).

Reactor Pressure Control and Dacav Heat Farmaval

Depressurization systam valves or safety relief valves for
dump to the suppression pool. The residual hezt removal
system in steam ccndensing mode, and servics water system
may also be used'for heat removal 2o the ul:iimate heat sink.

Suoocression Poel Cooling

residual heat removal system (in suporessicn >eol cooling
moce) service water system %0 maintain Ast shutdown.

FProcess Monitorine

Process menitoring capgability e.g., rezcasr vessal level
and pressure and sugpression pool temperacure.



(€) Suspor:

.

Su;g:r: ca:gbi1i:y-e.;:. onsite power ssurze (/- & OC) and
their associated cistribution systems t¢ proviis for the
shutdown equiprent.

7. SwR Souipment Ge2nerallv Necessary For Cold Shutcown®

At this point the equipment necessary for hct shutdown has recuce %
) th. orimary system pressure and “emperature to wher> the RHR |
system may be placed in service in FHR cooling moce.

(1) Decay Heat Removal

Resicual heat removal system in the RHR cacling mode, service
water system.

—
~
—

Supoore

Cnsite sources (AC & OC) or cffsite aftar 72 hours
and their associated distribution systets 2 srovide
far ghutcown ecuipment,

.

Zauipment provided in addition to that for achisving het shutdown.

. Information Recuirsd For Staff Review

o

(2) Descripticn of the systems or portions therso¥ used to
srovide the shutdown capability and modificzations reguired
<5 achieve the alternate shutdown cagability i reguired.

(5) System design by drawings which show mormal and alternate
shutdown consrol and power circuits, locazion ¢f components, and

e -

that wiring which is in oig arezand the wiring which is out

-t B

of +he area that reguired the alternate systienm.

(¢) Verification that changes to safety systems will not
degrade safety systems. (e.g., new isolation switches
and control switches should meet design criteria and
s=andards in FSAR for electrical squipment in the system
that the switch is t2 be installed; cabinets that the
switchas are 30 be mounted in shoyld also meet the same
cFiseria (FSAR) is other safety *elated cabinets and ..
sanels; to aveid inadvertent isolation frem the control
rocm, the isclation switches should De kevlocked, or alarmed
in the control reem if in the “local" or “isolated" pesition;
periodic checks should be made to verify switzh is in the
sroper pesition for normal operation; ard 2 single transfer
ewitch or other new device should not De 2 source for a

-

single failure to cause loss of reduncant safatly systiem %

(d) Verification that wiring, including pomzr scurces for the
cantrol circuit 2nd equipment cperation for tne alternate
shutdown method, is independent of eguioment wiring in
the area to be avoiced.




(e)

olis

cation hat alternate shutdown power scurces, including
sakers, have isolation devices en canirs] circuits

re routed through tha arez to be avoices, even if the

r is 0 be operztecd manually.

ferif
b )

D M "y

Verification that licensee procedure(s; hiave teen develsoed
which descride the tasks to be perfermad 2 effect the shutdown
me<hsd. A surmary of these procecures shoulc be reviewed

by the staff.

Verification that spare fuses are availaile for control
circuits where these fuses may be recuirud in supplying
sower %2 contrsl circuits used for the shutdown

m2thcd and may be slown by tne effects of 2 catle spreacding
room Fire. The spare fuses should be Toczated convenient

+s ihe existing fuses. Tne shutcown procecure should
in€arm the operatsr to check thes2 fuses.

verification that the manpower required 2 ca-form lhe

chutdown functions using tne srocecures of (F) as well

35 *5 srovice fire brigace memders iz fignt e fire is
avzilznle as reguired by the fire Srigacde tecmnical

specitTications.

Verifi{gczsion thet adecuate acceptanie Tests 2are performes.
Thess should verify :nat: ecuisment operitaes from the
local contrel s<2tion when the transfer cr i{sclation switch
is placed in the "local" position anc that she squipment
cannot Se operated from the control room; 2nc that equip-
rens operztes from the control room Sut casnct be operated
2t =ne local centrol station when The sransTe~ or isclation
swiszh is in the “remste” pesitien.

canical Specifications of the surveillance recuirements
¢ limiting conditions for cperatica for that equipment

+ alrezdy coversd by existing Tech. Spezs. For example,
1% new isolation and centrol switches are adced to a service
witer system, the existing Tech. Spec. surveillance require-
ments on the service water system should 2dd 2 statement
similar to the following:

"Syvery third pump test should also verify that the pump
ssires frem the, altemate shutdgwn stztion after moving

211 service water sysiem isolatien switcnes to the leocal
control pesition.”

verificasion shat the systems availadle are zcetuate ©0 perforn
sne necessary shutdown ‘unctiens. The #uncticns recuired
should be Sased on previcus znajyses, if sessible (e.g.,

in *he FSAR), such 2s 3 loss of normazl a.c. scwer oOr shutdown
on a Group [ isolation (SWR). The eguigment required for cthe

alsernase capzbility should be tne same ¢or ecuivalent <8
==z: relied sn in tne 2bcve analysis.






|
FIRE PROTELTION REVIEW <,
ol

In ac:ardance with section 9.5.1, Branch Technical Position ASE 9.5-1, position

C.4.2.(1) of KRC Stancard Review Plan and sg;tion 111.6 of new Appendix R to
S50 . -’
10 CF2 Part S0, §t is the staff's position that cabdling for reduncant safe

shutdawn systems should be se;ara:e!f;y walls having a three-hsur fire rating

. .

or equivalent protection (see section 111.6.2 of Appendiz R). Trat is, cabling
required for or 2ssociated with the primary czthod of shutdown, sh091d be

chysically sepzrated by the equivalent of'i':hrqe-haur rated fire Sirrier fre2

c2bling required for or associated with the redundant or 2lternate methad of

shusdawn. To assure that rzdundant shutdown cable systems and 211 other cable

sys+zms that are assocfated with the shutdsan cable systems are sezaratad from
eazh cither so that both are not subject to camage frem a single fire hazard,

we reguire the following information for each syste= needed to bring the plant

tc a2 safe shutdown. s

1. Frovice 2
support system equipnent regquired tc achfzve and maintain hot and/zr cold

hetZown, For e2ch efuizzent Tisteld: .

Differentizte between equipzznt required to achieve and caintain hot
shutdewn and equisment required o achieve and rmafatzin co1d shutdown,

-
b. Dzfine each equipment's locaticn by fire area,

c. Dz2fine each equipmant’s redundant counterpart,

tadie that lists 211 egquipment including fnstrumentatica and vital -

1



e.

b

legntify each equipment’s 2 .ential cabling (1ns:runen:aiion,
control, and power). For each cable fdentified: (1) Describe the
cable routing (by fire arez) from source to termination, and

(2) Tdentify each fire area Tocatfon where the cables are se;zrated

by Tess than a wall having a three-hour fire rating from cables for

iry redundant shutdown system, and

List any problem areas {dentified by item 1.4.{2) above that will
be corrected in accordance with Section ITI1.6.3 of Appendix R

{i.e., alternate or dedicated shutdown capadility).

- Provide a table that lists Class 1E and Nhon-Class 1€ cables that are

assocfated with the essentfal safe shutdown systems fdentified in ftes 1

above, For each cable listed: (* See note on Page 3).

Define thecables' association to the safe shutdown systes (commo

"
m

PR T = ar
han 1E2Ec Standard-

O
'
.
(2]
v
“
.

guidelines, cables for equipment whose spurfous operation
fect shutZowm svstems, etc.),
\

Cescribe each 2ssocfated cable routing (by fire are2) frem sours

N

terminajion, and

Identify each Tocation where the assocfated cables are separated
by Tess than 2 wall haviag a threc-hour fire rating from cabdles

resufred for or assocfated with any redundant shutdown systes, L




3.

Provicde one of the following for each of the circuits fdentified in 1tez

2.c adove: _ “ S

(a) The results of an aralysis that demcastrates that failure caused
- by open, ground, or hot short of cables will not affect {t's -

essociated shutdown system, * Note,*

&

(5) Tdentify each circuit requiring a solutfon n accordance with

- ST S

g 2 e m—— ot " WS T e e v o
section II1.G.3 of Appendiz R, or

~
(c) Identify each circuit meeting or that will be modified to reet the
requirements of section 111.6.2 of AppEndix R (i.e., three-hour wall,

20 feet of clear space with aulomatic fire suppression, or one-hour

barrier with automatic fire suppression).

To assure corpliance with GDC 18, we require the following informaticn be

1284 f5pr the cantrol room., If credit s t2 De taken for an 2lternate

each of these plant aress,
r .

g. A tabdle that 1ists al7 equipment {ncluding fnstrumentation and vital

support systes equipment that are reguired by the brsaary cethed of

achieving and raintafning hot and/or cold shutdown, -

* NOTE

|
Option 3a is consicered to be one method of meeting the requirenents of 3 |
Section 11.G.3 Appendix R. If optien 32 is selected the inform2tion fe:ues.ed

in iters 2a and 2¢ abcve should be provided in general ter=s and the infor- ]
mation requested by 2b need not be provided. ’ I



k.

d.

g A tabie that lists all equipment 1?31ud1ng fnstruzentation and vital
Support system equipment that are required by the alternate, dedicated,
or remote method of achfeving and rafntaining hot'cnd/or cold shutdown.
idantify eazh alternate shutdown equipment listed fn ftem 4.5 2bove
with essential cables (instrumentation, control, and power) that are

Tocated fn the fire area containfng the prirary shutdown equipment.

For each szuipment Visted provide one of the following:

(1) Detaziled electrical schematic crawings that show the essential
cables that are duplicated elsewhere and.are electrically
fsclated from the subject fire areas, or

The results of an 2nalysis that deronstrates that failure

—
Lo ]
—

¢ sisre) of each cable identified will

not affect the capability to achieve and rmaintain het or

Frevide a table that Yists Class 1E and Nan-Class 1E cables that are

associated with the alternate, dedfcated,or remote method of shutdown,
"

For each {tem 1fsted, {dent{fy each assocfated cable Tocated fn the fire

erea containing the prirary shutdown equipment. For each cable $0O iden:ifieq

provide the results of an anralysis that demonstrates that faflure (open,
ground, or hot short) of the assocfated cable will not adversely affect

the alternate, dedfcated,or remote cethod of shutdown.



ol
S
The residual heat remaval systen fs generally & low pressure systes that

fnierfaces with the high pressure pricery coelant system. To preclude

8 LOCA through this Interface, we req.fre complfance -1‘r the recomrends-

tions of Branch Technical Position 258"5-1. Thus, this interface most Vikely

consists of twd redundant and 1Qgrﬂé.dent motor cperated valves with diverse

interiocks in accordance with Brinch Technical Position JCS3 3. These

two molor cperated valves and their fssociated cable may be subject to 2
single fire hazard, It is our concern that this single fire could cause
the two valves to open resulting in a fir:-fﬁitfa:ed LOCA through the
subject high-Tow pressure system interface. To assure that this interface
ang other high-Tow pressure interfaces are adeguately protected from the

effects of a single fire, we reguire the foilowing information:

2. Icentify each high-lew pressure interface that uses redundans

b | g, | S - Poiia P -
eiectrically contralled davices (such 2s twd serfes metar crerated

..

valves) to fsolate ¢ preclude rusture of any primary coslant

boundary.

5. Icentify each device's essential cabdling (power 2nd contrsl) and
-describe the cable routing (by fire ares) from source to
-

termination.

€. Icentify each locaticn where the fdentified cables are separated
by.Tess than a wall having a throe-tour fire rating Trom calles

for the redundant device.
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rovide the
fdentified in ftem S.c abave (1f any), prov
For the areas icdentified
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ENCLOSURE 5

APPENDIX A TO SRP SECTION 3.8.4

INTERIM CRITERIA FOR
SAFETY-RECATED MASC VRY WALL EVALUATION

The purpose of this appendix is to provide minimum design considerations and
criteria for the review of safety-related masonry walls which will meet the
design standards specified in subsection Il of this S2P section.

1. General Requirements

The materials, testing, analysis, design, construction, and inspection
related to the design and construction of safety-related concrete masonry
walls should conform to the applicable requ’rements contained in Uniform
Building Code - 1979, unless specified othu:wise, by the provisions to
this criteria.

The use of other industrial codes, such as ACI-531, ATC-3, or NCMA, is also
acceptable. However, when the provisions of these codes are less conser-
vative than the corresponding provisions of these interim criteria, their
use should be justified on a case-by-case basis.

In new construction, no unreinforced masonry walls will be permitted.

For operating plants, existing unreinforced walls will be evaluated by
the provisions of these criteria. Plants anplying for operating licenses
which have already built unreinforced masonry walls will be evaluated on
a case-by-case basis.

- Loads and Load Combinations

The loads and load combinations shall include consideration of normal loads,
severe environmental loads, extreme environmental load, and abnormal loads.
Specifically, for operating plants, the load combinations provided in the
plant's FSAR shall govern. For operating license applications, the following
load combinations shall apply (for definitiun of locd terms, see SRP

Section 3.8.4, subsection II.3).

(a) Service Load Conditions
(1) D+ L
2) D+L+E
(3) D+L+W

If thermal stresses due to T° and R° are pre‘ent, they should be
included in the above containment, as follows:

(la) D+ L + To ¥

(1b) D+ L + To + Ro +E

3.8.4-19 Rev. 0 - Juiy 1981




{b)

(lc) D+ L+ T° + Ro + W

Check load combination for controlling condition for maximum ‘L' and
for no 'L'.

Extreme Environmental, Abnormal, Abnormal/Severe Environmental, and
Abnormal/Extreme Enviromental Conditions

(4) D+ L+ To + Ro + E'

(5) D+L + To + Ro + “t

(6) D+ L + Ta : Ra + 1.5 Pa

(7) D+L + Ta + Ra +1.25 P‘ + 1.0 (Yr + Y, + Ym) +1.25 €
D

J
(8) + L+ Ta + Ra + 1.0 Pa + 1.0 (Yr + Yj + Ym) +1.0¢

In combinations (6), (7), and (8), the maximum values of Pa' Ta' Ra'
Yj, Yr' and Yn' including an appropriate dynamic load factor, should

be used un.ess a time-history analysis is performed to justify other-
wise. Combinations (5), (7), and (8) and the corresponding structural
acceptance criteria of should be satisfied first without the tornado
missile load in (5) and without Yr’ Yj' and Ym in (7) and (8). When

considering these loads, local section strength capacities may be
exceeded under these concentrated loads, provided there will be no
loss of function of any safety-related system.

Both cases of L having its full value or being completely absent should
be checked.

Allowabla Stresses

Allowable stresses provided in ACI-531-79, as supplemented by the following
modifications/exceptions, shall apply.

(a)

(b)

(<)

O

(d)

When wind or seismic loads (OBE) are considered in the loading combin-
ations, no increase in the allowable stresses is permitted.

Use of allowable stresses corresponding to special inspection category

shall oe substantiated by demonstration of compliance with the inspec-

tion requirements of the NRC criteria.

When tension perperdicular to bed joints is used in qualifying the
unreinforced masonry walls, the allowable value will be justified by
test program or other means pertinent to the plant and loading condi-
tions. For reinforced masonry walls, all the tensile stresses will
be resisted by reinforcement.

for load conditions which represent extreme environmental, abnormal,
abnormal/severe environment-1, ana ' normal/extreme environmenta'
conditions, the a'lowable working stress may be multiplied by the
factors shown in the folloving table:

3.2.4-20 Rev. 0 - July 1.81
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In the event QA/QC information is not available, a field survey and

a test program reviewed and approved by the staff shall be implemented
to ascertain the conformance of masonry construction to design drawings
and specificiations (e.g., rebar and grouting).

For masonry walls requirinj protection from spalling and scabbing
due to accident pipe reactiun (Yr)' jet impingement (YJ)' and missile

impact (Vn), the requirements of SRP Section 3.5.3 shall apply. Any
de.iation from SRP Section 3.5.3 shall be reviewed and approved on a

case-by-case basis.

Revision of Criteria

The criteria will be revised, as appropriate, based on:

(a) Design review meetings with the selected licensees and their A/Es.
(b) Experience gained during review.

(c) Additional information developed through testing and researches.
References

(a) Uniform Building Code - 1979 Edition.

(b) Builaing Code Requirements for Concrete Masonry Structure: ACI-531-79
and Commentary ACI-~531R-79.

(c) Tentative Provisions for the Development of Seismic Regulations for (:;
Buildings-Applied Technology Council ATC 3-06.

(d) Specification for the Design and Construction of Load-Bearing Concrete
Masonry - NCMA August, 1979.

(e) Trojan Nuclear Plant Concrete Masonry Design Criteria Safety Evaluation
Report Supplement - November, 1980.

(f) Regulatory Guide 1.61, "Damping Values for Seismic Design of Nuclear
Powar Plants.”
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ENCLOSURE 6

Fracture Prevention of Containment Pressure Boundary (GDC-51)

GDC-51 requires that under operating, maintenance, testing and postulated
accident conditions, (1) the Ferritic materials of the containment pressure
boundary behave in a nonbrittle manner and (2) the probability of rapidly
propagating fracture is minimized.

The Ferritic materials of the containment pressure boundary which are assessed
by the staff are those of components such as freestanding containment vessel,
equipmer.t hatches, personnel airlocks, primary containment drywell head,

heads containment penetration sleeves, proccess pipes, end closure cips and
flued heads and penetrating piping systems downstream of peneiration process
pipes extending to and including the system isolatiun valves.

The acceptadbility of these materials withih the context of GDC-51 is determined
in accordance with the fracture toughness criteria identified for Class 2
materials by L ' Summer 1977 Addenda to ASME Code Section III.
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I TASK ACTION ITEM 1.G.1 SPECIAL LOW POWER g
1EST PROGRAM FOR BWR'S '

NUREG-0694 requires applicants to “define and commit to a special
Tow powe: tasting program approved by NRC to be conducted at power levels
no greater than 5 percen. for the purposes of providing meaningful technféa]
information beyond that cbtained in the normal startup test program and to
provide supplemental training”.

A low power test program developed by TVA for Sequoyah and consisting
of demonstrations of simu'ated decay heat removal under degraded plant
wondiiions has teen approved for PWR apilicants. The "degraded conditions”
te which "»R's are being subjected include varicus combinations of natural
circulation dnd reduced :aturation margin operations with actual and simulated
A/C power lusses, steon generator isolations and boration and cooldown.

In view ¢f t'2 fact that natura| circulation and reduced saturation
margin conditions are riutine to BWR ¢perations, the 3Sequoyah program
cannot be used for Bkil's in its entirety. (% would be possible to use
the standby boron sys‘em to perform a boror 7ixing test similar to one
of the Sequnyah tests. sowever, the experierce gained would not Justify

the cleanup problem. ®e consider one of the PWR tests, a simulated

loss of zi1 A/C power to Le feasible and should he performed

o BWR'S. The objective of this test 15 to familiarize

Jperators with p'ant re.onse and determine pla~t limitations in a blackout.
To perform such a test a real or simulated source of decay heat is nezessary.
(Iii the PWR programs deczy '-2at is simulated either by input of fission

heat or roolant pump heat). To use decay heat it will be necessary to

ENCLOSURE 7



defer the test unti)] decay heat is available (as is permitted for one

of the PWR tests in which reactivity control would be difficult). If

you opt to perform the test with decay heat, you should perform the

tesf during the first fuel cycle and immediately following

7 days of operation at 862 rated power or above. If you opt to use a
simulated source of decay heat such as steam from an externzl source or
actual reactor power, you should perform the test during the intitial test

program.

In addition *o the above, you should also commit to
augmented operatur training by participation in the pre-op and startup
test programs. Guidelines for the latter will he provided by the BkR
Owners' Group. The format for your test procedure should be consistent
with Regulatory Guide 1.68. The results of the test shculd be documented
as part of the "Start-up Test Report" (see Regulatory Guide 1.16).

The above actionc constitute a basis for satisfactory compliance

with Item 1.G.1.

<
.

/
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PO Box 1551 @ Aaieigh. North Caroiing 27602 @ (919) 8346534
BWR0G-8120

Fecruary 4, 1981

U. S. Nuciear Regulatory Commission
Division of Licensing

Office of Nuclear Reactor Regulation
Washington, D.C. 20555

Attention: D. G. Eisenhut, Director

Gentlemen:

SUBJECT: BWR UWNERS' GROUP EVALUATION OF NUREG-0737 REQUIREMENT I.G.1,
TRAINING DURING LOW POWER TESTING

Tnis letter transmits on behalf of the BWR Owners' Group sixty copies of the
BWR Owners' Group program for compliance with the subject requirement.

Requirement I.G.1, which is applicatle %3 rne2r-term operating licence (NTOL)
facilities, has been reviewed against the presaent BWR Preoperaticnal and Startup
Test Program. A number of areas are identified where increased emphasis on
operator training can be beneficial. Although we believe the scope of the
present test program is more than adequate, several new tests are identified
that are responsive to the subject NRC requirements as discussed with your staff
on September 5, 1980. The additional tests are in accordance with submitted
safety analysis reports (SAR's); therefore no new analyses are required to
support adding these tests.

The result of the above review is the attached generic program developed by
General Electric and the participating Owners listed in Appendix F of the attach-
ment. The generic program will be used as a basis for individual submittals.
Implementation details are plant dependent, based on the completicn status of the
preoperational test program, the scope of the present test and training program,
and the plants administration procedures.

The submittal of an Owners' Group position developed in respcnse to an NRC require-
ment does not indicate that the Owners' Group unanimously endorses that position;
rather, it indicates that a substantial number of members believe the position is
responsive to the NRC requirement and adequately satisfies the requirsment. Each
member must formally encorse a position so developed and submitted in order for
the position to become the membe: 3 positiion.
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INTRODUCTICN

The NRC has identified new reguirements for GE BWR plant
testing and training. These re¢jquirements are applicable to
near-term operating license (NTOL) facilities. The following
quotes are from the NUREG documents addressing these require-
ments:

NUREG 0660 May, 1980
TASK 1.G. PREOPERATIONAL AND LOW-POWER TESTING

A. OBJECTIVE: Increase the capability of the shift
crews to operate facilities in a safe and competent
manner by assuring *hat training for plant evolu~-
tions and off-norma. events is conducted. Near-term
operating license facilities will be requ1red to
develop and implement intensified training exercises
during low-power testing programs. This may
involve the repetition of startup tests on different
shifts for training purposes. Based on experiences
from the near-term operating license facilities,
requirements may be applied to other new facilities
or incorporated into the plant drill requirement
(Item I.A.2.5). Review comprehensiveness of test
programs.

NUREG 0694 June, 1980
i.G.1 TRAINING DURING LOW-POWER TESTING

Define and commit to a special low-power testing program
approved by NRC to be conducted at power levels no
greater than S percent for the purposes of providing
meaningful technical information beyond that obtained

in the normal startup test program and to provide
supplemental training.

The participating members of the GE BWR Owners'Group, Appen=-
dix F, and the General Electric Company have reviewed the
present BWR Preoperational and Startup Test Programs against
the above listed requirements. A number of areas have been
identified where increased emphasis on operator training can
be beneficial. Additiocnally, several new tests have been
identified that are responsive to the NRC requirements
discussed with the Owners Group subcommittee on September 5,
1980. As a result of this review, a generic program has
been developed and is described herein. This generic program
will be used as a basis for individual submittals.

The test program has been divided into five sections for
purposes of this report. They are:



INTRODUCTION - (Cont'd)

I - Preoperational Testing
II - Cold Functional Testing
I1I - Hot Functional Testing
IV - Startup Testing
V - Additional Training and Testing

The first four sections briefly discuss the presant test
program and changes made to improve the training benefit.
The last section contains new testing proposed to prcvide
meaningful technical information and enhance training.




I. PREOPERATIONAL TESTING

Following completion of construction tests precperational
tests are performed. The purpose of the preoperational test
program is to verify that the performance of plant systems
meet design and operational requirements. System comporients
are tested, logic checks are performed, and sensor setpolints
are verified. The system is then tested as a whole. The
preoperational test program serves a two-fold purpose.
Primarily, it controls and documents the preoperational test
effort. A secondary benefit of the program is that during
the test phase, a detailed knowledge of the systems and
their performance characteristics will be obtained by the
plant operating group.

Preoperational tests are performed on, as a minimum, any

system whose operation is safuty related. Plant operating

personnel will obtain hands on experience for testing of

these systems thereby helping to satisfy the trainiag

concerns of NUREGS 066. and 0694. Many system tests will be

conducted as part of these preoperational tests which readily

lend themselves to operator training. The Integrated ECCS

with loss of AC and DC power test is one of the more significant

tests performed during the preoperational test phase which

iggnificantly supports operator training. Appendix A describes
1s test.

To enhance the training benefit of this test future Integrated
£3CS testing will be scheduled so that each shift will
participate in at least one of these tests to obtain training.
Operators obtain an appreciation énd feel for control room

and plant conditions/limitations sad will be required to
resolve operational problems ass :-iated with the loss of
emergency battery and diesel generators during a time when
emergcniy eguipment is required to operate.

II. COLD FUNCTICNAL TESTING

Cold Functional Tests are performed on a Plant for several
reasons. Some of the more important reasons are as follows:

A. Assure that plant systems are available to support fuel
loading.

B. Assure that shift perscnnel have operating experience
with plant equipment.

c. Assure that certain plant operating procedures and
surveillance procedures have been tried and are usable.

D. Assure that each shift has functioned together to
operate the plant systems on an integrated basis.



E. Assure that specified plant equipment has been tested
and the plant and personnel are ready four fuel loading.

The Cold Functional Tests are performed using plant procedures
and are controlled and documented by use of checklists. The
checklist provides a signoff sheet to assure that each shift
has received training and experience on specified systems.
Typically, a designated shift supervisory person will be
responsibie to ensure, by signing the checklist, that their
shift has performed the operation specified. Typical systems
to be included and an example of a typical checklist are

found in Appendix B.

Fresent testing plans will be reviewed and upgraded, as

necessary, to obtain documentation and testing scope for the
operator training eifort.

I1I. BOT FUNCTIONAL TESTING

Hot Functional Tests are performed to assure that insofar as
possible the system, procedures, and personnel are ready for
operation at various power levels. This verificaticn is

done by cperating systems in an integrated fashion at operating
temperatures and pressures at the earliest oppertunity for
meariingful checks.

The Hot Functicnal Tests cover those areas of the Plant
systems which are not tested by the Startup Test Procedures,
but where it is felt that additional data over and above the
Cold Functional Tests is beneficial.

Typically, the Hot Functional Tests will begin after fuel is
loaded when nuclear heat is available. The Startup provides
three phases which offer Eot Functicnal Test cpportunities.
These phases are listed below:

A. During heatup from ambient and 0 PSIC to rated tempera-
ture and pressure.

B. After increase from rated temperature and pressure to
30 percent power.

C. From 30 percent to 100 percent power.

The Hot Functional Tests are not intended to replace any of
the startup test procedures, although there are portions
which will be conducted simultaneously.

Those systems whose envircnment does not change during _
ascension to rated temperature and pressure will not receive
additional tzsting.



Typical examples of tests, checks, and signoffs to be performed
on systems are listed in Appendix C.

During the performance of this testing an Operations Supervisor
shall cause a reviev to be performed of the Control Room

copy of the procedures manual to ensure that changes are

marked in the manual and with the required approvals as _
specified by the administrative procedures. He will addi-
tionally verify that personnel on each shift have been
familiarized with the changes to procedures through the use

of information acknowledgements.

Testing plans will be reviewed and upgraded, as necessary,

to obtain sufficient documentation and testing scope for the
operator training effort.

IV. STARTUP TESTING

A typical startup test program is composed of phases charac-
terized by differences in plant and test conditions. Startup
tests are comprised of four phases which include fuel loading
and subsequent tests.

l. Open Vessel Testing
2. Initial Heatup

3. Power Tests

4. Warranty Tests

Typical tests to be performed during open vessel, reactor
heatup and power ascension are summarized in Figures 1 and
- &

The actual testing sequence will be determined at each site.
The recommended normal testing sequence can be cbtained from
Figure 1: sStart frem the left side of the page and move to
the right, completing each column of tests before prcceeding
to the next column (example - all open vessel tests should
be completed before heatup tests are started). The notable
exception is that testing at natural circulation on the 100%
load line (Test Condition 4) will normally be done fcllowing
pump trips from Test Condition 6. The normal recommended
sequence of tests in a column would be: 1) core performance
analysis, 2) steady state testing, 3) control system tuning
and 4) major trips. The actual testing sequence can vary
from recommended test sequence due to equipment problems and
other considerations.

Typical startup tests are described in the brief summaries
of Appendix D. These tests were chosen from the tests
listed in Figure 1 to provide insight into operator training
obtained during this period.
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APPLIDTX A

EVENT: INTEGRATED ECCS WITH LOSS OF AC - DC POWER TEST

The Integrated ECCS Test is performed to demonstrate the follow-
ing:

A. If applicable, the capability of the startup transformer
with interconnected buses and the station battery systems
with interconnected buses to start all the core standby
cocling systems.

B. The response of the diesel generators and interconnected
equipment to a loss of off-site power (no loss of coolant).

C. The capability of the diesel generators with the load
shedding logic to auto start and assume all their respective
emergency core cooling loads under a loss of offsite power,
loss of coolant accident signal (LOCA).

D. The capability of the abcocve systems to provide sufficient
emergency core cooling equipment during LOCA conditions
with "A" DC bus and associated emergency AC bus deenergized.

E. The capability of the above system to provide sufficient
emergency core cooling eguipment during LOCA conditions
with "B" DC bus and associated AC bus deenergized.

F. The capability of the above systems to provide sufficient
emergency core cooling equipment during LOCA conditions
with eazch remaining individual emergency DC and associated
emergency AC bus deenergized.

G. These tests are run for a sufficiently long period of
time to verify proper separaticn between emergency cower
systems.

Typically, the following tests are performed:
l. Simulated LOCA (with offsite power available).

2. Toss of offsite power (LOSP) with simultaneous simulated
LOCA.

3. LOSP with simultaneous simulated LOCA coincident with a loss
of the "A" emergency DC battery system and associated
emercency AC diesel generator.

4. LOSP with simultaneous simulated LOCA coincident with a
loss of the "B" emergency DC battery system and associated
emergency AC diesel generator.

5. Test 4 is repeated substituting each remaining emergency
DC and associated emercency AC diesel generator for the
"B" system until all systems are tested.
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APPENDIX B

Typical systems to be included as part of this program are:

Main Steam Svstems

Main Steam Isclation Valves
Main Steam Relief Valves
Turbine Seal and Steam Air Ejectors

Reactor Vessel & Auxili‘ary Svstems

Recirculation System

Reactor Water Cleanup System

Control Rod Drive System

Reactor Vessel Level Ins*rumentation
Standby Liguid Control

Remote Shutdown System

ECCS Svstem

LPCS

RHR (including LPCI, Shutdown Coolina, Suppression Pool Cooling
and Suppression Pool Spray Modes)

HPCI (if applicable)
HPCS (if applicable)

Emergcency Electrical Svstem

Diesel Generator, and Emergency Buses
Emergency Batteries
Vital AC System

Plant Support Svstems

Service Water

Reactor Building Closed Cooling Water
Turbine Building Closed Cooling Water
Radwaste : . :

Makeup Demineralizer

Fuel Pool Cooling

Demineralized Water Transfer and Storage
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APPENDIX B

Plant Supoort Systems (cont'd.)

Condensate Transfer and Storage
.nstrument and Service Air
Ventilation

Emergency Service Water
Circulating Water



APPENDIX B SYEET 3 of 3
SYSTEM TRAINING - PROCEDURE AND EXPERIENCE CHECKS

SYSTEM

1) SHIFT FOREMAN HAS CONDUCTED A REVIEW OF THE NORMAL OPERATING
PROCEDURE WITH THE SHIFT PERSONNEL.
PROCEDURE NO.

2) THE SHIFT PERSONNEL HAVE OPERATED THE SYSTEM AS SPECIFIED
BELOW:

3) THE SHIFT FOREMAN HAS CONDUCTED A REVIEW OF THE FOLLOWING
EMERGENCY OPERATING PROCEDURES:

PROCEDURE NO.

PROCEDURE NO.

PROCEDURE NC.

PROCEDURE NO.

4) THE SHIFT FOREMAM HAS CONDUCTED ORAL EXAMINATION OF HIS SHIFT
PERSONNEL CONCERNING THE SYSTEM AND, IN HIS JUDGEMENT, THE
PERSONNEL HAVE ADEQUATE KNOWLEDGE OF SYSTEM OPEFRATION.

S) SIGN OFF OF ITEMS 1, 2, 3, AND 4.

DAY SHIFT ™

SF DATE
EVENING SHIFT

SF DATE
MIDNIGHT SHIFT .

SF DATE
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APPENDIX C
SYSTEM MODE OF OPERATION AND HOT FUNCTIONAL
TESTS
TIP System Make trail traces if flux level

permits. Verify leak tightness and
air/nitrogen purge.

Reactor Water Cleanup In continuous operation at

System approximately S0 percent to 100
percent flow. Place cleanup
recirculation pumps in operation
‘at pressure and operate in all
modes. Check that valves operate
prope~ly. Reject reactor water
back to condenser and radwaste to
check reject valve for proper

operation.
Reactor Recirculation In continuous operaticn per operating
System procedure. Check that seal cavity,

0il reseivoir, winding temperatures,
and MG set temperatures are within
limits. Check that cavity pressures
follows heatup pressure.

Check that recirc. loop temperatu:re
recorder indicates the proper
temperature increase.

Condensate and Feedwater In continuous operation to maintain
reactor level. Start standby feed
pump turbine per procedure, place
in service and remove replaced turbine
from service.

SRM and IRM In continuous operation. Check for
Proper retract cperation as they
are withdrawn. Insert and check for
proper operation/indication.

Turbine Seal Place in continuous operation per
operating procedure. Check that
seal steam regulator controls seal
pressure. Place backup regulator
in service.

Vacuum Pump Place in service per operating
procedure.
Steam Jet Air Ejectors Place in service per operating

procedure. Place backup air ejectors
in service.

)=
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APPENDIX C
SYSTEM MODE OF OPERATION AND HOT FUNCTIONAL
TESTS
Reactor Vessei Tem::s and Should be in continuous service.
Head Leak Detection Temperatures should be controlled

such that vessel temperature
differentials are within limits.
Head seal leak detector should
be valved per operating procedure
and observed for seal leakage.

Circulating Water Continuous operation to maintain
adequate condenser vacuum. Shift
modes of system operation.

AFTER INCREASE FROM RATED

TEMPERATURE AND PRESSURE TO 30% POWER

A few significant system environmental chances occur between arrival
at rated temperature and pressure and completion of 30 percent
testing which requires the following additional hot functional
checks.

SYSTEM MODE OF OPERATION AND HOT FUNZTIONAL
CHECKS
Turbine Generator During this period the turbine

generator will be placed in operation
for the first time and the following
checks should be performed which are
not part of the formal test program.
Verify procedure for turbine warmup
ard roll to 1,800 RPM. Perform the
turbine generator no-load tests.
Check turbine vibration at critical
speed and 1,800 RPM okay. Verify
proper operation of stator cocoling
and generator seal oil systems.
Verify operator familiarization

with turbine cenerator instrumentation
and controls both local and remote.
Verify oil flow indication at each
bearing inspection spout. Verify
that expansion (stretchout) is
satisfactery. Perform over-speed
checks.

T
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APPENDIX C

SYSTEM MODE OF OPERATION AND HOT FUNCTIONAL
CHECKS
Feedwater Heater Controls Put feedwater heaters in service, and

establish level con“rol. Feedwater
temperature will rise. Inspect
feedwater lin2 and feedwater pump
casings to assure thermal expansion
has not opened flanges or affected
mechanical seal operation.

RBCCW System Check temperatures of cooled components.
Readjust as necessary to maintain
proper temperature in components
as specified in the operating
procedures.

DURING OPERATION FROM 30 PERCENT TO 100 PERCENT

POWER

At this point, all safety-related equipment and procedures have
been checked out by the combination of cold functional tests,
surveillance tests, hot functiocnal tests, and the startup tests,
performed thus far. The startup test program adequately tests
remaining plant performance and operating procedures associated
with delivering greater than 30 percent power to network.

The following is an example of the format for a Hot Functional test
signoff:

Shift Foreman
Operations Survervisor/INITIALS

Control Rod Drive Svstem

l. Checks required are complete. /

2. System performance adeguate to
proceed. /

3. Operating procedures modified
if necessary. /

«. All shifts kncwledgeable of
system operation and procedure
changes.
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APPENDIX D
RCIC System
Puggose

The purpose of this test is to verify the proper operation of
the Reactor Core Isolation Cooling (RCIC) system over its expected
cperating pressure range.

Description

The RCIC system test consists of two parts: injection to the
condensate storage tank and injection to the reactor vessel.
The CST injections consist of controlled and quick fturts at
reactor pressures ranging from 150 psig (10.5 kg/cm”) to

rated, with corresponding p discharge pressures throttled
between 100 psig (17.6 kg/cm and 250 psig above rated pressure.
During this part of the testing, proper operation of the system
will be verified and adjustments made as required to meet this
criteria. A cold gquick start and two hours of continuous
operation will be demonstrated. The cold quick start requires
a minimum of three days with no RCIC cveration. The reactor
vessel injection will consist of a cold gquick start of the
system with all flow routed to the reactor vessel at 25% power.

PRESSURE REGULATOR

Purpose

The purposes of this test are a) to determine the optimum settings
for the pressure control loop by analysis of the transients induced
in the reactor pressure control system by means of the pressure
regulators, b) to demonstrate the takeover capability of the

backup pressure regulator via simulated failure of the controlling
pressure requlator and to set the regulating pressure difference
between the two regulators to an appropriate value c) to demonstrate
smooth pressure con“rol transition between the turbine control
valves and bypass valves when the reactor steam generation .exceeds
the "team flow used by the turbine.

1§«
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APPENDIX D

PRESSURE REGULATOR

Descripntion

The pressure setpoint will be dectsased and then increased
rapidly by about 10 psi (0.7 kg/cm”) and the response of the
system will be measured in each case. It is desirable to
accomplish the setpoint change in less than 1 second. At
specified test conditions the load limit setpoint will be set
so that the transient is handled by control valves, bypass valves
and both. The back-up regulator will be tested by simulating a
failure of the operating pressure regulator so that the back-up
requlator takes over control. The response of the system will
be measured and evaluated and regulator settings will be
optimized.

FEEDWATER SYSTEM

Puggose

The purposes of this test are a) to adjust the feedwater control
system for acceptable reactor water level control, b) to
demonstrate the capability of the automatic core flow runback
feature to prevent low water level scram following the trip

of one feedwater pump, ¢) to demonstrate adequate response to
feedwater temperature loss, and d) to determine the maximum
feedwater runout capability.

Description

Reactor water level setpoint changes of approximately 5 to 6 inches
(12.5 to 15.3 cm) will be used to evaluate and adjust the feed-
water control system settings for all power and feedwater pump
modes. The level setpoint changes will also demonstrate core
stability to subcooling changes. One of two operating {eedwater
pumps will then be tripped and the automatic flow runback circuit
will act to drop power to within t* capacity of the remaining
pump. The worst single failure case of feedwater temperature

loss will be performed and the resulting transients recorded
between 80 and 90% power and near rated ccre flow rate. Data will
be taken between 50 and 100% power to allow the determination

of the maximum feedwater runout capability.

=16=
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APPENDIX D
MAIN STEAM ISOLATION JALVES

Puroose

The purposes of this test are a} toc functionally check the main
steam line isolation valves (MSIVs) for proper operation at
selected power levels, b) to determine isolation valve closure
times c) to determine maximum power at which full closures

of a single valve can be performed without a scram and d4) to
determine the reactor transient behavior resulting from the
simultaneous full closure of all MSIVs.

Description

At 5% and greater reactor power levels, individual fast closure
of each MSIV will be performed to verify their functional
performance and to determine closure times. The MSIV closure
times will be determined from the MSL isolation data.

To determine the maximum pocwer level at which full individual
closures can be performed without a scram actuation will be
performed between 50 and 65% pcwer and used to extrapolate to
the next test point between 70 and 85% power, and ultimately to
the maximum power test condition with ample margin to scram.

A test of the simultanecus full closure of all MSIVs will be
performed at >75% of rated thermal power. Correct performance of
the RCIC and relief valves will be shown. Reactor process variables
will be monitored to determine the transient behavior of the

system during and following the Main Steam Line (MSL) isolation.

TURBINE TRIP AND GENERATOR LOAD REJECTION

Pusgose

The purpose of this test is to demonstrate the response of the
reactor and its control systems to protective trips in the
turbine and the generator.

T
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APPENDIX D

TURBINE TRIP AND GENERATOR LOAD REJECTION

Description

Turbine Trip (closure of the main turbine stop valves within
approx. 0.1 second) and Generator Trip (closure of the main turbine
control valves in about 0.1 to 0.2 seconds) will be performed

at selected power levels during the Startunp Test Program. At

low power levels, reactor protection “ollowing the trip is

provided by high neutron flux and vessel high pressure scrams.

for the protective trips occurring at :atermediate and higher

power levels, reactor will scram by relays, actuated by stop/
control valve motion.

A generator trip will be performed at low power level such that
nuclear boiler steam generation is just within the bypass valve
capacity to demonstrate scram avoidance.

For the trips performed at intermediate pcwer range, reactor
scram is most important in controlling the transient peaks.

Above about 40% power, the recirculation pump circuit breakers
are hoth automatically tripped (RPT) and subsequent transient
pressure rise will be limited by the opening of the bypass
valves initially, and the safety relief valres, if necessary.

Fcr the turbine trip, the main generator Lreakers remain closed

for a time so there is no rise in turh ae generator speed, whereas,
in the generator trip, the main genzrator breaker opens and the
residuval turbine steam will cause a momentary rise in the

generator speed.

SHUTDOWN FROM OUTSIDE THE COWTROL ROCM

Purgose

The purpose of this test is to demonstrate that the reactor can be
brought from a normal initial steady-state power level to the
point where cooldown is initiated and under control with

reactor vessel pressure and water level contrclled from outside
the control room.
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APPENDIX D

SHUTDOWN FROM OUTSIDE THE CONTROL ROOM

Descriotion

The test will simulate the reactor shutdown following a control
room evacuation. The reactor will be scrammed from a normal
st2ady-state condition, the vessel water level and pressure will
be contrclled from outside the control rocm. All other operator
actions not directly related to vessel water level and pressure
will be performed in the mairn control room.

RECIRCULATION SYSTEM (for variable speed MG set plants)

Purgose

The purposes of this test are 1) to obtain recirculation system
perfcrmance data under different operational conditions, such as
pump trip, flow cocastdown, pump restart 2) tec verify that no
recirculation system cavitation will occur in the operable
region of the power-flow map and 3) to verify that, during the
trip of recirculation pumps, the feedwater control system can
satisfactorily control water level without a resulting turbine
trip/scram, and to record and verify acceptable performance

of the recirculation pump circuit breaker trip system (RPT).

Description

Recirculation pump trips are performed to determine reacto:r water
level transient characteristics. The reactor transient response
during the trip and coastdown of cne recirculation M-G set and
its pump will be determined. All single-pump trips will be
initiated by trippinc either the M-G Set drive motor breaker

cr field breaker. Single pump trips of one M-G set drive motor
wi.l be used to determine the Feedwater Control System Transient
peri{cimance. These transients will be extrapolated to field
brea:e#r trip of one pump. In case of Hicher power turbine or
genes itor trips, there is an automatic opening of circuit breakers
in the pump power supply. The result is a fast core flow coast-
down that helps recduce peak neutrcon and heat flux in such events.
The two pump circuit breaker trip at test condition 3 provides
the best opportunity to observe the drive flow and core flow
coastdowns while not being greatly affected by other transients,
as in the midst of a T/G trip.
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TEST:

PURPOSE:
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APPENDIX E

OPERATION OF THE RCIC SYSTEM WITH A SUSTAINZD LOSS
OF AC POWER TO THE SYSTEM

TO VERIFY THE OPERATION OF RCIC BEYOND 17S DESICON
BASIS TO EVALUATE THE LIMITS OF SYSTEM OPERATICN
WITH EXTENDED LOSS OF AC POWR 10 IT AND SUPPORT
SYSTEMS WITH THE EXCEPTION OF THE RCIC DC/AC
INVERTERS.

INITIAL CONDITIONS:

o

o

PREOPERATIONAL TEST HAS BEEN PERFORMED ON RCIC
SYSTEM.

IF TEST IS PERFORMED PRIOR TO THE AVAILABILITY OF
NUCLEAR STEAM, SUFFICIENT AUXILIARY,/BOILER CAPACITY
AND PIPING TO RUN THE RCIC TURBINE/PUMP MUST BE
AVAILABLE.

SYSTEM VALVES IN NORMAL STANDBY LINEUP (SUCTION
FROM CST).

NOTE: 1) THE AUXILIARY BOILER IS USED AS THE
TURBINE STEAM SUPPLY, TAG CLOSED THE
DRYWELL STEAI SUPPLY ISOLATION VALVE

POWER TO ALL RCIC COMPONENTS FFD BY SITE AC POWER
SHALL BE SECURED, INCLUDING RCIC AREA COOULERS AND
BATTERY CHARGE"” SUPPLYING THE STATION BATTERY
FROM WHICH RCIC ™ LOADS ARE POWERED.

RCIC BATTERIES SHALL BE FULLY CEARGED.

INSTRUMENT AIR SHALL BE AVAILABLE FCR OPERATION
AND CONTROL OF APPLICABLE VALVES.

INSTRUMENTS SEALL BE CALIBRATED AND SETPOINTS,
WEERE APPLICABLE, SHALL BE VERIFIED.

TEST DESCRIPTION:

START AND OPERATE THE RCIC SYSTEM WITH RETUAN TO
THE CST AND RUN FOR 2 EOURS OR UNT!IL ANY SYSTEM
LIMITING PARAMETER 1S APPROACHED (E.G., EIGE RCIC
AREA TEMP, LOW BATTERY VOLTAGE, COR HIGH SUPP. POOL
TEMP) TRIPPING AND RESTARTING THE RCIC SYSTEM TWO
ADDITIONAL TIMES DURING THIS OPERATING PERIOD.

ACCEPTANCE CRITERIA:

NONE
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APPENDIX E

TEST: RCIC OPERATION TO PROVE DC SEPARATION.

PURPOSE: VERIFY PROPER OPERATION OF THE RCIC DC COMPONENTS WHEN
NON RCIC STATION BATTERIES ARE DISCONNECTED.

INITIAL CONLITTONS:
* PREOPERATIONAL TEST HAS BEEN PERFORMED ON RCIC SYSTEM.
* {FST TO BE PERFORMED PRIOR TO FUEL LOAD.

THIS TEST IS PERFORMED PRIOR T® THE AVAILABILITY OF
NUCLEAR STiAM, SUFFTCIENT AUXILIARY BOILER CAPACITY AND
PIPING TO RUM THE RCIC TURBINE/PUMP MUST BE AVAILABLE.

* SYSTEM VALVES IN NORMAL STANDBY LIUEUP (SUCTION FROM
CST) .

* DRYWELL STEAM SUPPLY ISOLATION YALVE TAGGED SHUT.
* STATION BATTERIES SHALL CZ FULLY CHARGED.

* INSTRUMENT AIR SHALL BE AVAILABLE FOR OPERATION AND
CONTROL OF APPLICABLE VALVES.

* INSTRUMENTS BE CALIBRATED AND SETPOINTS, WHERE
MPPLICABLE, - BE VERIFIED.

TEST DESCRIPTION:
START AND OPERATE THE RCIC SYSTEM WITH RETURN TO THE CST.
DURING SYSTEM OPERATION DISCCNNECT, EACH NON-RCIC
STATION BATTERY FROM ITS BUS AND VERIFY PROPER
OPERATION OF EACH RCIC DC COMPONENT.

ACCEPTANCE CRITERIA:

PROPER CPERATION OF RCIC DC COMPONENTS WITH NON-RCIC
STATION BATTERIES DISCONNECTED.

33w
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APPENDIX E

TEST: INTEGRATED REACTOR PRESSURE VESSEL LEVEL FUNCTIONAL
TEST.

PURPOSE: VERIFY THAT INSTRUMENTS CONNECTED TO THE RPV ARE TUBED
PRCPERLY, THAT THE TUBING IS NOT BLOCKED AND THAT
INSTRUMENT TRACKING IS PROPER.

INITIAL CONDITIONE .

' ALL INSTRUMENTS CONMECTED TO THE RPV HAVE BEEN
CALIBRATED AND ARE OPERABLE.

* RPV HAS BEEN FLUSHED AND IS CLEAN.

* ALL RPV INSTRUMENT TUBING HAS BEEN FILLED, ALL INSTRUMENTS
ARE VENTED, AND PROPER VALVE LINEUP VERIFIED.

° A SOURCE OF DEMINERALIZED WATER IS AVAILABLE TO FILL
THE RPV.

* FUEL HAS NOT BFZu LOADED INTO THZ RPV.

" RPV HEAD REMOVED CR ADEQUATELY VENTED TO PREVENT
PRESSURIZATION.

TEST DESCRIPTION:

RAISE AND LOYER .(OR LOWEP. AND RAISE, WHICHEVER IS MOST
CONVENIENT) THE RPV WATER LEVEL THROUGH THE RANGE OF
RPV LEVELS NECESSARY TO VERIFY THE PRCPER OPERATION
AND TRACKING OF EACH RPV CONNECTED IMSTRUMENT.

NOTE: THE TEMPERAT_RE AND PRESSURE CONDITIONS AT WHICH
TH1S TEST WILL BE PERFORMED ARE NOT THE CONDITIONS
FOR WHICH THE VARIOUS INSTRUMENTS ARE CALIBRATED.
THERE WITL NOT BE A ONE-TO-ONE CCRRESPONDENCE
BETWEEN ACTUAL REACTOR VESSEL LEVEL CHAMGE AND
INDICATED LEVEL CHANGE.

ACCEPTANCE CRITERIA:

EACH AFFECTED RPV INSTRUMENTS OPERATION AND TRACKING IS
SATISFACTCRY.



PURPOSE:
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APPENDIX E

INTEGCRATED CONTAINMENT PRESSURE INSTRUMENTATION
TEST (TEST TO BE PERFCRMED IN CONJUNCTION WITH
CONTAINMENT INTECRATED LEAK RATE TESTING)

VERIFY TEE PRCPER CONNECTION, AND TRACKING OF
CONTAINMENT PRESSURE INSTRUMENTS AND THAT THE
TUBING SUPPLYING THESE INSTRUMzNTS IS NOT BLOCKED.

INITIAL CONDITIONS:

a

Q

ALL INITIAL CONDITIONS FOR CULTAINMENT INTEGRATED
LEAK RATE TESTING HAVE BEEN ESTABLISHED.

ALL CONTAINMENT PRESSURE INSTRUMENTS HAVE BEEN
CALIBRATED AND ARE VALVED INTO SERVICE.

TEST DESCRIPTION:

AS CONTAINMENT PRESSURE IS INCREASED, DURING THE
CONTAINMENT INTEGRATED LEAK RATE TEST, VERIFY
PROPER TRACKING OF ALL CONTAINMENT PRESSURE INSTRU-

MENTS .

ACCEPTANCE CRITERIA:

ALL. CONTAINMENT INSTRUMENTS TRACK PROPERLY AND ALL
AFFECTED INSTRUMENT LINES ARE CLEAR OF OBSTRUCTIONS.
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FIGURE 2

DEFINITION OF TEST CONDITION REGIONS

Test Condition
No. Power-Flow Map “agion and Notes

1 Before main generator synchronization-between 5% and
20% thermal power-within 102 of M-G Set minimum opera-
ting speed line in Local Manual mode.

2 After main gernerator synchronization-between the 50%
and 757 power red lines-between M-G Set minimum speeds
for Local Manual and Master Manual modes the lower
power corner must be less than Bypass Valve capacit,.

3 Between the 50% and the 75% control rod lines, with
core flow rated between 80% and 100% of i{its rated
value.

4 On the natural circulation core flow line - within 52

of the intersection with the 100% power rod line.

SM Within 57 of the 100% power rod line - within + 5%
of the minimum M-G Set speed for Master Manual mode
= Recirculation System engaged in Master Manual mode
only.

S5A Within 5% of the 100% power rod line - within + 5%
of the core flow rate at the lower end of the Auto
Flow Control region - Recirculation System Engaged
in Auto Flow Control mode only.

6 Between 957 and 100% of rated power and between 952
and 100% of rated core flow rate.

-7 -
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APPENDIX F

NUREG-0737 ITEM I1.G.1

This report applies to the following plants, whose Owners participated

in the report's development.

Detroit Edison Enrico Fermi 2
Long Island Lighting Shoreham
Mississippi Power & Light Grand Gulf 1 & 2

Pennsylvania Power 3 Light Susquehanna 1 & 2

-29-






APPENDIX TO SECTION 121.0

GUIDANCE FOR PREPARING PRESERVICE AND INSERVICE INSPECTION
PROGRAMS AND RELIEF REQUESTS PURSUANT TO 10 CFR 50.53a(9)

Descrinticn of the Preservice/Inservice Inspection Program

s

This program should cover the requirements set forth in Section 50.552(b)

and (g) of 10 CFR Part 50; the ASME Boiler and Pressure Vessel Code, Section X1

Subsections IAW, IWB, IWC and IWD; 2nd Standard Review Plans 5.2.4 and
§.6. The guidance provided in this enclosure is intended to illustrate
the type and extent of information that should be provided for NRC
review. 1t also describes the information necessary for "reguest for
relief" of items that cannot de fully inspected to the reguirements of
Section XI of the ASME Code. By utilizing these guidelines, acpiicants
can significantly reduce the need for requests for additional informa-
tion from the NRC staff.

B. Contents of the Submittal

The information listed below should be included in the submittal:

1. For each facility, include the applicable date for the ASME Code
and the appropriate addenda date.

2. The period and interval for which this procram is applicable.

3. Provide the proposed codes and addenda to be used for repairs,
modifications, additions or alternations to ihe facility which
might be implemented during this inspection period.

4. Indicate the components and lines that you have erempted under the
rules of Section XI of the ASME Code. A reference o the applicable
paragraph of the code that grants the exemption is necessary. The
inspection requirements for exempted components should be stated
(e.g., visual ingpection during a pressure test).

5. Identify the inspectisn and pressure testing requirements of the
applicable portion of Section XI that are deemed impractical
because of the limitations of design, geometry, or materials of
construction of the compenents. Provide the information requested
in the following section of this appendix for the ins «-tions and
pressure tests identified in Item 4 above.

D—— R ——
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C. Request for Relief from Certain Insoection and Testing Requirements

It has been the staff's experience that many requests for relief from
testing requirements submitted by applicants and licensees have not
been supported by adegquate descriptive and detailed technical infor-
mation. This detailed information is necessary to: (1) document

the impracticality of the ASME Code requirements within the limita-
tions of design, geometry, 2and materials of construction of components;
and (2) determine whether the use of alternatives will provide an
acceptable Tevel of quality and safety.

Relief requests submitted with 2 justification such as "impractical,"
"inaccessible,” or anv other categorical basis, require additional
information to permit the staff to make an evaluation of that relief
request. The objective of the guidance provided in this section is to
illustrate the extent of the information that is required by the

NAC staff to make a proper evaluaticn and €2 adequately document

the hasis for granting the relief in the staff's Safety Evaluation
Report. The NRC staff believes subsequent requests for additional
information and delays in completing the review can be considerably
reduced if this information is provided initially in the applicant's
submittal.

For each relief request submitted, the following information should
be included:

1. An identification of the component(s) and/or the examination
requirements for which relief is requested.

2. The number of items associated with the requested relief.
3. The ASME Code class.

4. An identification of the specific ASME Code requirement that has
been determined to be impractical.

5. The information to support the determination that the regquirement
is impractical; i.e., state and explain the basis for requesting
relief.

6. An identification of the alternative examinaticns that are J
proposed: (a) in lieu of the requirements of Section XI; or
(b) to supplement examinations performed partially in compliance
with the requirements of Section XI. '







Flushing or shielding capabilities wnich might ~>duce radiation
levels.

A proposal for alternate inspection technigues.
A discussion of the cons?derations involved in remote inspections.

Similar welds in redundant systems or similar welds in the same
systems which can be inspected.

The results of preservice inspection and any inservice results
for the welds for which the relief is being requested.

A discussicn for the consegquences if the weld which was not
examined, did €ail.
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. : ENCLOSURE 9
PRESERVICE AND INSERVICE INSTICTIONS -Snubbers

TO ALL APPLICANTS:

Due to a long history of problems dealing with inoperable and incorrectly
installed snubbers, and due to the potential safety significance of fatled
snubbers in safety related systems and components, it is requested that .,
maintenance records for snubbers be documented as follows: .

Pre-service Examination

A pre-service examination should be made on all snubbers listed in tables
3.7-4a and 3.7-4b of Standard Technical Specifications 3/4.7.9 Tiis exami-
nation should be made after snubber installation but not more than six months
prior to fnitial system rre-operational testing, and should as a mimimum verify
the following:

(1) There are no visible signs of damage or impaired operability as a
result of storage, handling, or installation.

(2) The snubber lecation, orientation, position setting, and configuratibn
(attachments, extensions, etc.) are according to design drawings and
specifictions.

(3) Snubbers are not seized, frozen or jammed.
(4) Adequate swing clearance is provided to allow snubber movement.

(5) 1If appliéable. £luid is to the recommended level and is not leaking
from the snubber system. '

(6) Structural connections such as pins, fasteners and other connecting
hardware such as lock nuts, tabs, wire, cotter pins are installed
correctly. .-

If the period between the initial pre-service examination and initial system
pre-operational test exceeds six months due to unexpected situations,
re-examination of items 1,4, and 5 shall Se performed. Snubbers which are
installed incorrectly or otherwise fail to meet the above requirements must
be repaired or replaced and re-examined in accordance with the above criteria.

Pre-Operational Testing

During pre-operational testing, snubber thermal movements for systems whose

operating temperature exceeds 250° F should be verified as follows:

(a) During initfal system heatup and cooldown, at specified temperature
intervals for any system which attains operating temperature, verify
the snubber expected thermal movement.

‘b) For those systems which do not attain operating temperature, verify
via observation and/or calculation that the snubber will accommodate
the projected thermal movement.

{¢) Verify the snubber swing clearance at specified heatup and cooldown
intervals. Any discrepencies or inconsistencies shall be evaluated for
cause and corrected prior %o proceeding to the next specified interval.
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The above described cperability program for snubbers should be included
and documented by the pre-service inspection and pre-operational test

programs.

The pre-service inspection must be a prerequisite for .he pre-operational
testing of snubber thermal motion. This test program should be specified
in Chapter 14 of the FSAR.

>

- .
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ENCLOSURE 10

Containment Sump and its effect on Tong term cooling following a LOCA

During our reviews of license applications we have identified .oncerns re.oted
to the containment sump design and its effect on long term cooling following 2

Loss of Coolant Accident (LOCA).

These concerns are related to (1) creation of debris which could potentially

block the sump screens &nd fiow passages in the ECCS and the core, (2) inadeguate
NPSH of the pumps taking suction from the containment sump, (3) air entrainment
from streams of water or steam which can cause loss of adequate NPSH, (4) forma-
tion of vortices which can cause loss of adequate NPSH, air entrainment and suction
of floating debris into the ECCS and (5) inadequate emergency procedures and
operator training to enable a correct response to these problems. Preoperationa’
recirculation tests performed by utilities have consistently identified the

need for plant modifications.

The NRC has begun a generic program to resolve this issue. ﬂéwever. more imrediate
actions are required to assure greater reliability of safety system operation.

We therefore require you take the following actions to provide additional

assurance that long term cooling of the reactor core can be acﬁieved and

maintained folinwing a post. lated LOCA.

-

1. Establish a procedure to perform an inspection of the Eontainment. and the
coftainment sump area in p-Fticular, to 1deﬁf}fy any materials which have
the potential for becoming debris capable of blocking the containment
sump when required for recirculation of coolant water. Typically, thete .
materials consist of: plas}ic bagi. step-off pads, health physics instru-

mentation, welding equipment, scaffolding, metal chips and screws, portable
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inspection lights, unsecured wood, construction materials and tools as
well as other miscellaneous loose equipment. “As licensed" cleanliness

should be assured prior to each siartup.

This inspection shall be performed at the end of each shutdown as soon

as practical bef..e containment isolation.

Institute an inspection program according to the requirements of Regulatory
Guide 1.82, item 14. This item addresses inspection of the containment

sump components including screens and intake structures.

Develop and implement procedures for the operatcr which address both a
possible vortexing problem (with consequent pump cavitation) and sump
blockage due to debris. These procedures should address all likely
s=enarios and should list all instrumentation available to the operator

(and its location) to aid in detecting problems which may arise, indications
the operator should look for, and operator actions to mitigate these

problems.

Pipe breaks, drain flow and channeling of spray flow released below or
impinging on the containment water surface in the area of the sump can
cause a variety of problems; for example, air entrainment, cavitation and

vortex formation.

Describe ihy changes you plan to make to reduce vort}ca1 flow in the
neighborhood of the sump. Ideally, flow should approach uniformly from

all directions.

Evaluate the extent to which the containment sump(s) in your plant meet

the requirements for each of the items previously identified; namely



-

debris, inadequate NPSH, air entrainment, vortex formatir~. and operator

actions.

The following additional guidance is provided for performing this evalyation.
(1) Refer to the recommendations in Regulatory Guide 1.82 (Section C) which

may be of assistance in performing this evaluation.

(2) Provide a drawing showing the locz®:irn of the drain sump relative

to the containment suaps.

(3) Provide tﬁe following information with your evaluation of debris:

(a) Provide the size of openings in the fine screens and compare this
with tie minimum dimensions in the pumps which take suction from
the sump (or torus), the minimum dimension in any spray nozzles
and in the fuel assemblies in the reactor core or any other line
in the recirculation flcv path whose size is comparable to or
smaller than the sump screen mesh size in order to show that no

flow blockage will occur at any point past the screen.

(b) Estimate the extent to which debris could block the trash rack
or screens (50 percent limit). If a blockage problem is jdentified,
describe the corrective actions you plan to take (replace insulatior,

_enlarge cages, etc.).

w

(c) For each type of thermal insulation used in tie containment,
provide the following informa*ion:
(i) type of material including composition and density,

(i) manufacturer and brand name,

(iii) method of attachment,
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(iv) location and quantity in containment of each type,
(v) an estinate of the tendency of each type to form particles
sm2"" enough to pass through the fine screen in the suction

lines.

(d) Estimate what the effect of these insulation pe ~ticles would be
on the operability and performance of all pumps used for
recirculation cooling. Address effects on pump seals and

bearings.
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ENCLOSURE 11
SAFETY RELATED STRUCTURES, SYSTEMS AND COMPONENTS

Section 17.1.2.2 of the standard format (Requlatory Guide 1.70) requires
the identification of safety-related structures, systems, and co-ponents
(Q-1ist) controlled by the QA program. You are requested to supplemant
and clarify the Diablo Canyon Q-1ist in Table 3.2-4 of the FSAR in accord-
ance with the following:

a. The following items do not appear on the Q-list (FSAR Table 3.2-4).
Add the appropriate items to the Q-list and provide a comnitrent
that the remaining items are subject to the pertinent require-

ments of the FSAR operational quality assurance program or jus-
tify not doing so.

1. Safety-related masonry walls (see IE Bulletin No. 80-11).
Breakwaters.
Leak detection system (see FSAR Section 3.5).

ilissile barriers which protect safety-related items.

o, B W

Onsite power system (Class 1E).

a) Electrical penetrations of containment - Non-vital including
priviary and backup fault current protective devices.

b) Raceway fire stops and seals.

c) Emergency light battery packs.

Radiation monitoring (fixed and portable).
Radioactivity monitoring (fixed and portable).
Radicactivity sampling (air, surfaces, liquids).

Radioactive contamination measurement and analysis.

o o (e8] ~ o
- - . . .

Personnel monitoring internal (e.g., whole body counter) and
external (e.g., TLD system).

11. Instrument storage, calibration, and maintenance.

12. Decontamination (facilities, personnel, and equipment).

13. Respiratory protection, including testing.

14. Contamination control.

15. Radiation shielding.

16. Meteorological data collection programs.

17. Expendable and consumable items necessary for the functional

performance of safety-related structures, systems, and corpo-
nents (i.e., weld rod, fuel oil, boric acid, snubber 0il, etc.).
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Measuring and test equipment uscd for safety-reiated struc-
tures, systems, and components.

Ground slope east of building complex.
Firewater storage reservoir ponds.

Hydrogen recombiner, including piping and valves.

22. Containment pressure indication system.
~*. Containment water level indication systems.
24, Contairment hydrogen indication system,
25. Valve operators for safety-related valves.

26. Motors for safety-related pumps.
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b. The following items from the Q-list (FSAR Table 3.2-4) need expansion
and/or clarification as noted. Rcvise the list as indicated or jus-
tify not doing so.

1.

10.

Portions of the turbine generator building (sheet 4) which
enclose the emergency diesel-generator units and ancillary
systems as well as other safety-related components should
be under the controls of the operational QA program.

New fuel storage racks (sheet 3) should be under the con-
trols of the operational QA program,

Intake structure and conduit (sheet 5) should be under the
controls of the operationai QA program.

Containment structure sump, sump screen, and vortex sup-
pression should be under the controls of the operational
QA program,

Reacto. cavity sump pump (sheet 18) should be under the con-
trols of the operational QA program.

Clarify that the primary system PORV, safety valves, and
PORV block valves and their actuators are incliuded under
"Peactor Coolant Systems Valves," (sheet 25).

Clarify that the main steanline safety valves and stezmline
PORVe 2 1 their actuators are included under "Valves for the
?b?xe ("3in Steam Piping-SG to MSIV) Portion of System"

-9 o 23).

dzntify the safety-related instrumentation and control sys-
tems to the same scope and level of detail as provided in
Chaptar 7 of the FSAR.

The 250V DC Motor Control Center SD 121 (sheet 36) should be
under the controls of the operational QA program.

Circulating water conduits (sheet 5) should be under the
controls of the operational QA program,

- . »w
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Enclosure 2 of LUREG-0737, "Clarification of TMI Action Plan Reguire-
ments” (Nove Ser 1980) identified numerous items *"°t are safety-related
and appropriate for OL 2pplication and therefore s' 7uld be on the Q-list.

These items are listed below.

Add the appropriate items to the Q-list

and provide a commitment that the remaining items are subject to the
pertinent recquirements of the FSAR operational quality assurance program
or justify not doing 50,

1)

3)
4)
5)
6)
7)

8)
9)
10)
n)
12)

13)

14)
15)
16)
17)
18)
19)
20)
21)

22)

Plant-safety-parameter display console.
Reactor coolant system vents,

Plant shielding.

Post accident sampling capabilities.
Valve position indication.

Auxiliary feedwater system.

Auxiliary feedwater system initiation and
flow.

Emergency power for pressurizer heaters.
Dedicated hydrogen penetrations.
Containment isolation dependability.
Accident monitoring instrumentation.

Instrumentation for detection of inadequate
core-cooling.

Power supplies for pressurizer relief valves,
block valves, ard level indicators.

»

Automatic PORV isolation.
Ahtomatic trip o} reactor coolant pumps.
PID controller.

Anticipatory reactor trip on turbine trip.
Power on pump seals.

Emergency plans.

Emergency support facil®ties.

Inplant I, radiation monitoring.

Control-room habitability.

NUREG-0737
(Enclosure 2)
Clarification Item

1.0.¢
11.B.1
11.B.2
I1.8.3
11.0.3
I1.E.1.1
I1.E.1.2

11.E 2.1
I1.£.4.1
11.£.4.2
I1.F.1
11.F.2

I1.G.1

11.K.3(1)
11.K.3(5)
I1.K.3(9)
11.K.3{12)
11.K.3(25)
ITIT.A.1.1/111.A.2
I11.A.1.2
I11.0.3.3
111.D.3.4
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ENCLOSURE 12

420-2

INSTRUMENTATION AND CONTROL SYSTEMS

Loss of Non-Class 1E Instrumentation and Control Power System

Bus During Power Operation [1E Bulletin No, 79-27)

1f reactor controls and vital instruments derive power from common
electrical distribution systems, the failure of such electrical
distribution systems may result in an event requiring operator action
concurrent with failure of important instrumentation upon which these
operator actions should be based. This concern was addressed in

1E Bulletin No. 79-27. On November 30, 1979, IE Bulletin No. 79-27
was sent to operating license (OL) holders, the near term OL applicants
(North Anna 2, Diablo Canyon, McGuire, Salem 2, Sequoyah, and Zimmer),
and other holders of construction permits (CP), including the Shearon
Harris Nuclear Power Plant, Units 1, 2, 3 & 4, Of these recipients,
the CP holders were not given exglicit direction for making a submittal

as part of the licensing review. However, they were informed that
the issue would be addressed later.

You are requested to address this issue by taking IE Bulletin No.
79-27 Actions 1 thru 3 under "Actions to be Taken by Licensees”.
Within the response time called for in the attached transmittal
letter, complete the review and evaluation required by Actions

] thru 3 and prov.de a written response describing your reviews and
actions. This report should be in the form of an amendment to
your FSAR and submitted to the NRC Office of Nuclear Reactor
Regulation as a licensing submittal.

Engineered Safety Features (ESF) Reset Controls (IE Bulletin No. 80-06)

1f safety equipment does not remain in its emergency mode upon reset

of an engineered safeguards actuation signal, system modi fication,
design change or other corrective action should be planned to assure
that protective action of the affected equipment is not compromised

once the associated actuation signal is reset, This issur was addressed
in IE Bulletin No. 80-06. For facilities with operating licenses

as-of March 13, 1980, IE Bulletin No. 80-06 reguired that reviews

be conducted by the licensees to determine which, if any. safety
functions might be unavailable after reset, and what changes could be
implemented to correct the problem,

For facilities with a construction permit including OL applicants,
1€ Bulletin No. 80-06 was issued for information only.

The NRC staff has determined that all CP holders, as a part of the

OL review process, are to be requested to address this issue.
Accordingly, you are reguested to take the actions called for in iE
Bulletin No. 80-06 Actions 1 thru 4 under “Actions to be Taken by
Licensees". Within the response time called for in the attached
transmittal letter, complete the review verifications and descriptions
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of corrective actions taken or planned as stated in Actions 1 thru

3 and submit the report called for in Action Item 4, The report |
should be submitted to the NRC Office of Nuclear Reactor Regulation
as a licensing submittal in the form of an FSAR amendment. |

Qualification of Control Systems (IE Information Notice No. 79.22)

Operating reactor licensees were informed by IE Information Notice
No. 79-22, issued September 19, 1979, that certain non.safety grade
or control equipment, if subjected to the adverse environment of a
high energy line break, could impact the safety analyses and the
adequacy of the protection functicns performed by the safety crade
equipment. Attached is a copy of IE Information Notice No, 79-22,
and reprinted copies of an August 20, 1979 Westinghouse letter

and a September 10, 1979 Public Service Electric and Gas Company
letter which address this matter. Operating Reactor licensees
conducted reviews to determine whether such prcblems could exist
at operating facilities.

We are concerned that a similar potential may exist at light water
facilities now under construction. You are, therefore, requested

to perform a review to determine what, if any, design changes or
operator actions would be necessary to assure that high energy line
breaks will not cause control system failures to complicate the
event beyond your FSAR analysis. Provide the resuits of your reviews
including all identified problems and the manner in which you have
resolved them to NRR.

The specific "scenarios" discussed in the above referenced Westinghouse
letter are to be considered as examples of the kinds of interactions
which might occur. Your review should include those scenarios, where
applicable, but should not necessarily be lirited tc them.

Control System Failures

The analyses reported in Chapter 15 of the FSAR are intended to
demonstrate the adequacy of safety systems in mitigating anticipated
operational occurrences and accidents.

Based on the conservative assumptidhs made in defining these design-basis
events and the detailed review of the analyses by the staff, i. is

likely that they adequately bound the consequences of single control
system failures.

To provide assurance that the design basis event analyses adequately
bound other more fundamental credible failures, you are requested to
provide the following information:
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(1)

(2)

(3)

(4)

420-4

Identify those control systems whus2 failure or malfunction
could seriously impact plant safety.

Indicate which, if any, of the control systems identified in
(1) receive power from common power sources. The power sources
considered should include all power sources whose failure or
malfunction could lead to failure ur malfunction of more

than one control system and should extend to tie effects of
cascading power losses due to the failure of higher level
distribution panels and load centers.

Indicate which, if any, of the control sy:tems identified

in (1) receive input signals from common sensors. The sensors
considered should include, but should not necessarily be limited
to, common hydraulic headers or impulse lines feeding pressure,
temeprature, level or other signals to two or more control
systems.

Provide justification that any simultaneous malfunctions of

the control systems identified in (2) and (3), resulting from
failures or malfunctions of the applicable common power source
or sensor, are bounded by the analyses in Chapter i§ ¢»d would
not require action or response beyond the capability o operators
or safety systems.
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ATTACHMENT 420-1

U~y ED STATES
NUCLEAR WEGULATCRY COWMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, 0.C. 208585

Septemter 14, 1879

1€ Infer—asisn Netice Ne. 79-22
QUALIFICATICN OF CONTRCL SYSTEMS

Puslic Service Zlectric and Gas Company notified the NRC ¢f a potential unrevigwe
sa‘ety question at their Salem Unit 1 facility. This notification was Based ¢on 3
cantinuing eview Dy westinghouse of the environmental gualificaticns of equiraen
that they susnly for nuclear steam susply systems. Sasec on the Zresent status
of this effzet, westinghcuse has infommed sheir custszars thnat the performance

of nan-safety §"acle equigment suojectec 1o an adverse envircnment could impact
tne pretessive functicns performec By sa‘ety grace egquipment. These non-safety

grace systems incluce:
Leas genmeraior power cperated relief valve gonirsl systea

Pressurizer power cperated relief valve control system
.

" *
Mais feemaztar contrel systes

Automatic mog conirsl system

These systems could petentially malfunceinn due ¢2 a high emergy Tine break
inside or outside of containment. NRC is alsc concerned that the icverse

g virorment czuld a'ss give errcneccs informaticn %o the p'ant operatlors.
“g3tinghouse states that the consequences af such an event csuld pessisly be
mere 1imiting than resylts presented in Safely Analysis Reporis, however,
westinghcuse aiss states that the severity of the results car De limited

by cperatsr actions together with operating cnaracterisizics of the safety
svstems. Further, Westinghouse Nas recommenced to their custiomers that they
review their systems to cetermine whellec Any unreyiewed safety questions exist.

This Imfsrmaticn Notice is proviced as an garly netificatien of a possidly
significass matter. I it expected inat recipients will review the informatisa
o possizle asplicasility to the'r facilisies. Nz ssecific asticn or respinse
is requestes at tnis time. If KRC evalsations s8 ingdicate, further licensee
izsicns may Se reguestes or recyired. 1€ you nave guestizas regarsing this mats
»Tease cantact the Direcior cf the asarazriate NRD Regionzl Office.

Ns writzen resssnse te this Informaticn Netice is regquirec.
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ATTACHMENT 420-2

REPRINT

westinghouse Electric Corporation
water Reactor Division
Nuclear Service Division

Box 2728

Pittsburgh, Pennsylvania 15230
' August 30, 1979
' ) pSE.79-21

Mp, F, P. Librizzi, General Manager
Electric Production

Public Service Electric and Gas Company
80 Park Place

Newark, New Jersey 07101

Dear Mr, Libriz2i:
Public Service Electric and Gas Co.

Salem Unit No. !
QUALIFICATION OF CONTROL SYSTEMS

As part of a continuing review of the environmental gualifications of
Westinghouse supplied NSSS equipment, Westinghouse has also found it
necessary o consider the interaction with non-safety grade systems.
This investigation has been conducted to getermine if the performance
of non-saety grade systems which may not be protected from an adverse
enviranment could impact the protective functions performed Dy NSSS
safety grace aquipment., The NSSS control and protection systems were
incluces n shis review t0 assess the adeguacy of the present enyirone
mental gqualification requirements.

As a result of this review, several systems were identified which, if
\ ¢

subjected to an adverse environment, could potentially lead to control
system operation which may impact protective functions. These systems
are:

- team generator Dower operated_reiief valve control system

- Pressurizer power operated relief valve control system

- Main “eedwater control system

- Aytomatic rod control system
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impactec by acverse envirgnments due 2 3 high energy 1ine break inside

or cutside containment, In each case, a limited set of breaks, coupled
with possidle consecuential control malfunction in an adverse directicn,

of the above events gould yield results which are more limitirg than those
sresented in the plant Safety Analysis Reports. [n all cases, however, the
severity of the results can be limited by cperator acticns togethar with
operating characteristics of the safety systems,

Sach of the above menticned systems could potentially malfunction if

We believe these systems identified do not constitute a substantial safety
hazard. However, Westinghouse recommends you review them to determine if
any unreviewed safety guestions or significant deficiencies exist in your
olans!s).

To assist you in understanding these concarns, Westinghcuse will hold a
seminar in Pittsburgh on Thursday, September § at westinghouse 74l Center,
3uilaing 701, with all cur operating plant customers. The seminar will
address the potential impact of these concerns for various plant gesigns
and various licensing bases.

Please contact your WNSO Regional Service office to confirm ycur attencance
2t the seminar., Wwe will provide acaitional details concerning the agenda
anc atner meeting arrangements as they beccme availatle,

Very truly yours,

ORIGINAL SIGNED BY

F. Ncon, Manager
Eastern Regional & wNI Support

SR4/CCI3LN4

M, J. Midura

4, J. Heller . w®
R. 0. Rippe

T. No Taylor

R. A, Uderitz

C. F. Barclay W
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ATTACHMENT 420-3

PUBLIC SERVICE ELECYRIC AND GAS COMPANY

Salem Nuclear Generating Station
P' o. BOX 56
Hancocks Bridge, New Jersey 08028

September 10, 1972

Mr. 3cyce H. Gilerm

Direcsor of USKRC

Office of Inzpeciinn &nd Inforcement
Region |

£§37 Park Avenye

King of Pruss‘a, Pennsyivanty 19406

Cear Sir:
REFORTABLE OCCURRENCE 75e58/C1P
SALZM 20, 1-DNIT LER

This Tetie” »ill serve %o confirm sur telechone report to Mr, Gary
Schneicer of ihe Regionzi NRC office on Friday, September 6, 1979,
advising 9% a pctential reportable cccurrence in accardance with
Tecrnical doecification 0.9.1.8.

We have been malified by our £agineering Department that 2 wWesting-
house ¢ancucied review 0f the environmental qualifications of
Westinghouse supn) ies NISS ecquipment has identified that congiticns
associgsed with high energy line breaks insice or outside containment
ang Lneis impact on nNOn-safety contrgl systems may constitute an
unreviowed safety question, The control systems concerned are steam
generatyr pcwer yperated relief valve control, pressurizer power
operatec relief valve control, main feedwater control and automatic
roc¢ control systems.

A detailed regort will be submitted in the time period specified by
the Technica! Specifications.

- . Very tPuly yours;
Qriginal Signed By

He J. Midura

Awi: ids .

CC: General Manager - Electric Procucticn
Mznager - Quality Assuyrance

Manager - Salem Generating Station




