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. The major factor in assessing the safety margin of any of the SEP

facilities depends upon the ability to provide adequate protection for
postulated design basis events (DBEs). The SEP topics provide a major
input to the DBE review, both from the standpoint of assessing the proba-
bility of certain events and that of determining the consequences of
events. As examples, the safe shutdown topics pertain to the Tisted DBEs

(tﬁé extent of applicability w{11 be determined during the SEP DBE review

for Ginna): -
Impact Upon Probability
Topic . DBE Group* Or Consequences of DBE
V-10.8 VII (Spectrum of Loss-of:Coo]ant Consequences
Accidents) . .
V-11.A  VII (Defined above). - Probability-
V-11.B VII (Defined above) Probability
VIiI-3 A1l (Defined as a generic topic)* Consequences
. IX-3 JI1 (Steam Line Break Inside Consequences
Containment) - .
(Steam Line Break Outside .
- Containment) ' o
1Y (Loss of AC Power to Station Consequences
Auxiliaries)
(Loss of all AC Power)
V (Loss of Forced Coolant Flow) Probability
(Primary Pump Rotor Seizure) .
(Primary Pump Shaft Break) |
VII (Defined above) Consequences |

xFor a listing of DBE groups and generic topics, see Reference 10.
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‘ IABLE 3.1 (Cunt bnued) Pl
i . .
; (uajity Group Sefsnic .
) ant Prant ..
% Compament s/Subsys Lews R.G. 1.26 fles fgn R.6. 1.29 Dusiyn Humarks |
; Mrassurizor Hollet Valves ASHE 111 1 ' Categmy § Class | . : "
i Class |
1 Pressurleer Salely Valvus " ASHE i ASHE 11 Category | Class | " . b
3 Class |
| )
} Pressuvizer Heaters HA - Categury 1 Class | , .
3‘\ Cumpogent Cooling Walsr (CCW) . . . . !
i COH puaps (2) ASHE 11} 1 Category 1. Class |
; . Class 3 P .
1o - ' ' : LY
g GOV heast uxchangers ASHE 1L ASHE VIIE - Categury | Class { oo 3
“ ‘“\ Class 3
P Surge Lauk . ASHE 1L Category 1 Class | .
Class 1
CCM piploy and valvas ASHL 111 USAS B131.1 Category § Class | ’
Class 3 & nuclear -

cude cases

Hesidual Heal Jewoval (HIK)

awna s

Sysluw .
R pups (2) . ﬁom. i i | [ Categorvy 1 Class |} RER pusps provide LPS)
. ags 2 - )

and ECCS contajmsuent
.recirculation

e SRR IINEE L AR Vahii e aee Bl
.

(Y

-




= A a gy

PPN YTy k-

LSS TR At S P

- e I

IABLL 3, 3 (ConL )

* Vemodlummrt

conlrel buads, woloy conteol
Cunlers

’

Qualily Group Sulsuic :
ant . Mlant
Cowpunents/Subsys Lems R.G. 1.26 fles lyn R.G., 1.29 Design Remarks
M hedb oxehangers ’ t . !
ZLulm s lila) ASHE 11) ASHE 1 Category | Class |
Class 2 Class €
(uholl shile) ASHE {1} ASME Vil Categury |§ Class |
. Class 3 .
Plping aml valves ta i ASHE 111 USAS 0344 LCalegory 1 Class |
poup suction frow MNST, con- Class 2 & nuclear
Lainuent swup, valva 203, and Gole Casus
Cves
Pipiug and valves from ML pusp  ASHE 111 USAS 1311 Calegory | Class | . l
discharge lo valves 1612 Al Class 2 & nuclear 4
and via IR heal exchangers to coly casus :
HES (valves B52 A8, 720), Cucs, .
Sampling Systew, QUSE, HPS]
pomp KIC, and reciveulation )
Vine Lo RUR proups
Process lastyvumentalion amd HA -- Caluegory | Class | bor safe shuldowy .
Lonlrals systoews only; sée

] section 3.3, .
Jugrgency Power Supply Systew HA - Lategory | Class | I
Biesel gepnevatoys * . Category | Class | ’
HEC puner supply system Categarvy 1 Class |
Bistribulion Vines, swilclyjear, Category | Class | .
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FUNCTRONS fon Stuibouid AnD_Cool Bowr

Conivo) of Reactor Power i,

b,

Cave lHeal Removal . ¢

Stuan Givnurator Heat ftlesoval

§eedwaley a.
' b,

~,

c'

Priwary Systew Conteal ' a.

Hethod °

Borat lon

l. CVCS
2. Wigh Prassure Safely Injoction

Control flods

1. Contyolled ltod luSurLluu
2, {luactopy Telp

Forced Clrenlation (veactor coolant puzps) .
Hatural Circulation (uslog sleam geuuralors)
Residual leal Remuval

CVES Laetdown lleal Lxchangers (CCW) N
Pressurvizer flollets and galuty Injection

Hala Comdenser (clrealatiog water systum)
Atmosplieric hups (ganual acluation{ .
Saluely Valvos . .
Auxiblary Foeed System furbine

Steam Gunovator Blowdoun

Hater-Sub il Steam Gencratop

Hain Jeedwater Punps :

Steaw= and Holos=drlven Auxiliary Feedwater
Pusips

Standby Auxjllary Feedwaloy Pumps

cves
Prassurizer Holict Valves

.
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Component/System

Haln Slcam

Reactor Coolant

Auxiliary Feed

Service Watep

Chemical and Volume
Conqul

*Afso Tndicalors are available al local shuldown panels

TABLE 3.3 LIST OF SAFE SHUTDOWH INSTRUMENTS

Iustrument

Instyrymenl Localion

SLeam gensralor level
Ll & LT 460, 461 and
470, 471

Steam Pressure

fT & PI 460, 469,
478, 479

Pressurizer level
LT & LI, 426, 427,
420, 433

Pressurizer pressure
PT & PI 449, 429, 430,
131

RCS temperature.

TE & T1 409 As8 and
410 AL

AFHS Flow

FI 2001, 2002, 2023,
2024

FI 2021, 2022, 2023,
2024

SAFS flow

FT & FT 4004, 4005

Pump discharge press.
Pl 2160 & 2161,
I'l 2160.& 2161

Chargling flow

FIT 128, FI 128

RWST Jevel LT 920,
LI 920

LT
Ll
P
L

LT

L1

4]
Pl
JIE
Tl

FT

. Fl

*FT
Fl

PY
Pl

Inside Contalnument
Control Roum*

Intermediale Building
Control Ruom

Inside Containment
Control Room*

Inside Containment .
;Control Roow*

Inside Conlainment
CunLrol Roum

Intermed. Duild.
Control RNoow*

t

Aux. Build. Addition
Control Roow™*

Screen lHouse
Control floom

FIT Auxiliary Build.

F1
LT
Ll

Control Roow
Auxiliary Building
Contyol Roum

—
Arorm =

Reference

KB
DHG. 33013-544, Refs. X and 15

DYG. 33013-534

1)
DHG. 33013-424, Refs. & and 15

)t

. DMG, 33013-424, Refs. B and 15

DWG. 33013-424, Refs. 5 and 15

\1
DWG 33013-544, Refs. S'anagls ”
'

\2.
DWG D-302-071-E, Refs. R and 15

OYG 33013-529 .

DWG 33013-433
bWG 33013-425.
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" Cumpunent /Systen

Component Conling
Waluy

ftes fdual Heat
flesnval
Diusgl Gensratoy

Lusrgency AC Powuy

Lmerguney DE Powae

[AIE 3.3

[3

° '
LISI OF SALL SHUIDOWH INSTHUMERIS

oo dnstrumont

Syslem £low

1l a1y )
Surgue Lank juval .
L1 610 .

* Systoew-fluw

FV 626, F} 626

(ivneraloy cutput
volliage aml cinrent

ANV Duses 14, 16, 17,
u, voltage Indication

125 VOC Buses } and 2
voltage {ndicalion

Insiyuunl. Localiun Rufurenco

FUE Auxiliavy Uulld,

Low $low alava In control rovw
LY Auxi)iavy Duild.

i1 Controd Qoow

WG 33013-436
OiG 33013 435

Auxitlary Dulld.

Fi buG 33013-436
FI Conbrol lfoow

MMNIMW

Cuutiul {tdow

F
Control Huowm

]
.
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IABLE 3.4 SAUL SHULDIMIL SYSIEMS POV SUMPLY AND LOCALLOR ) !
byslen . fusr Swpply Lucatiuy '
Ruactor Protection, 0L puwer, ] . Cuntrol” Roum (209*)
Reactoy Breakers * ’ ) fustrument bhusos .
lteaclor bivtablos ) N . i
Hain Sleaw ' . ‘ !
Salety valves — g Intevaediate Build. {2/0°) e
lsulalion valves ale (tail closed). lutermcdiate Bulld. (270%)
Atwus, Dusp valves alr ur wanual lnteraudiate Bulld. (2/8°) .
Auxiliary Lol , E '
Hotur dilven puaps A, I A-lus 14, B-llus J6 Interuediate Build. (253°)
luehing defven puap Steaw drliun . Intermediate Bulld, (253‘}
Stamdy pups €, D . C-lus: 34, D-lus 16 Aux. Build. Addition (270°)
Survice Waler puups A, B8, €, 1) AC-llus 10 Screun lluusu’(zsl'g %;
B,0-fus 12 Screen llouse (2530 !
Chewleal amd Voluns Conlyal A-llus 14 Atnxllla}'y Bulld. (235°) vast
pumps A, B, C B, C-Bus 16 . :
velueling walor storage Lank —— . Auxitiary Lulld,
Component Cunlding Hatey -
pup A, I A-lins 14, B-lus 16 Auxiliary Uulld.: (271°)
heal exchangues —_— Aixiliory Build, (271°)
Residuat fleal Rewoval . :
frups A, I < ‘A-lus 14, O-us 16 Auxiliorvy Uuild, (219%) QIR pit
hieal uxchangors , —_—— W Auxlllavy Oulld, (219¢)
Bicsul Gicaeraturs 128VIC Control Puaey Blesel voom H side of Linvbine
1A . Il leh. (253%)
w 125VIE Coutrol Power liusel vouw H side of tuvbine
. hulld, (253°) '
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480 V s 14
;mll Vllus LG
AUV s U
an v ll;lS 1

bosbvnment Buses 1A, 1, 16, 10

Battevy amd lnvertop 1A
Hattery amd bnvorter I8

IABLE 3.4 SALE SHUMDOWY SYSELMS POWER SUPPLY AHD LOCATION

e T e » "o on i | 4ren wemecotar RN Sy L P B T S A - orh vt S L W F R B TOE I
e : use " ; ! tu aara SEVCIIDR TR ¥ AFY (o
silimtndnlaymeiss omacaras FArRer)
~ -

" Dlesel 1A o offsile punur

Divsel 10 or uffsite power

Diosul 1 o oflsile power
Divsol JA or offsite puwer

{A-favorter 1, T0-480V HCC
JC=dnverter 2, $D-400v HCEC

-—oawe

———

e m s evmmeg—— &

Auxidiary Duild. (211*) .

Auxiliavy Bujld. (263°)
screen louso !253')'
Screen louse (253*)~

Conlvo) Rouw (209%)

Ualtery yoom (253°)

Baltery room (253°)
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IF’C QESLDUAL HZAT EMQYVAL AND OTHER REDUIREMENTS OF =RANCH
TECHNICAL °OSIT’0N 3=1 - - .

37?2 3~1 contains the funcsicnal requirements discussad in Section 2.J ind

alse detailed raguiremenzs applicanle %3 specivic syscams ar iraas of

speration. &ach arf these specific requiremants i3 rasantad Seicw <it 3

dascrintd on of the applicabia Ginna systam ar iraz af aperation.

"3, 3IYR Syetam tsalatien ’ecuirtmen s -

. The RHR syscam shall satis?y tha fsoiaticon requirementzs lissag
salew.

1. Tae *olicwing shall sa pravidaa ia tha suczisn sida of ne 3HR
systam I3 isglaza it from tha 3C3. :

(a) Isolation shail e 3rovicad By it l2ast Two 3cwe "aer=tad
valves in sarias, 7he vaive osiz ions shali e ingicata
ia he control rocm.

(b) The valves shal? have incdesendent 2fversa atariocks 23-
praevent the valves frem -aing spenad unlass the 33 srassure
is balcw the R systam Zesign prassure. Safiurs 3f 23
nower suppiy shall not causa iny vaiva t9 hanga scsision.

" (¢) Tha valves shall nave iaderendant zivarsa intar!acxs %2

.. * porotacs 3dainst one or Soth vaives Zeiag - sen dupring 2n
RCS {acreasa above tha Zasign zrassure 9 the IR sysctao,

2. Jne of the falicwing shall Sa crovizaa sa the i3 ﬁarga siqe 3t
the MR system t3 isglats {% == the AS:
{1) The salves, sesi<ion indicatars, and fazart 3eks fescrined
in fsam 1{3)={2),

{8} Jne sr aore check vaives in sariag «ith 2 ncrmaily closad
sower-speratad lalve. The Sgwar-zoerazad v3lvae *nsi..cn
snaii se ‘1dica»ad in the 2sntral rsem. I the 3HR systam

. giscnarge iine !5 wsad f3r 2n 3ITI3 functicon the sower—cgariatacg

vaiva {s %2 28 3penad uson ~ﬂc=’*° e¥ 2 3afazy ‘ajaczion
signal snca tfie rezcisr zsiant 2ressur: fas tacreasag

ERl T

’ saicw the IIIS z2asign aressura.
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(c) Thrae check valves ia sarias, ar
(d) Two check valves {n saries, ;rovided that thera ars design
provisicns ta sermit paeriedic tasting of ‘ha check valvas
for Teaks ightaess and the t2siing is pervsrmed at jeast
annually.®
the IHR zuction and discharge valves coanecting this syszam 3 tha primary
ssgiant systam are shown on Fi fgura 2.3-1 of the . I. 3inna 73AR. Tha
reacisr :solant systam suction supply $3 the XHR sumps is from the hot
leg of i30p A thrcugh mator-cperatad valves MOV 700 and MOV 701 ia saries,
The IHR cump discharge ratura 0 the Tcop 3 cs1d lag of che reaceasre
czolant systam ¥s through Twg sarias actor—cperatad vaives, QY 729 ing

MOV 721. There 2re ag chack vajves ia sarias «iTh MOV 720 zpa OV 721,

Jaraissiva intarliocks rdguired o spen e faur RHR sysigm {solatics

ualves 3re listag calcw. s

“av 700 (1) Reaczar csolaat syszam 3Jressura aust ca iass
<han +1Q@ p2sig

", (2) RHR suction valves MOV 3S0A 2na MQV 3563 from
tha csncaiament sump nust Se clasad

MOV 701 (1) 3HR suction valves “QV 350A :nd MOV 3508 from
the caatainment sump wust Sa slosed

(2) The vaive {5 cparatad sy 2 Xay switch

V729 (1) Mo iazariscks 2xisT Zut he «give i3 3ceriatag sy
31 Xay swits

v 721 (1) Reactsr czolant systam aressure: aust sa "as3

than 370 2sig
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No interlocks are associated with.valve closure. There aras no automatice
functiops which close the valves and no alarms generated by the valves
(Referencgiﬁ). The valves fafl Mas is" upon loss of paower supply and
have remote position indication i{n the control room.

The {HR systam dissharge line is not used for an ECCS function that would
require ﬁOV'720 or MOV 721 to open; however, a branch of the RHR discharge
line provides Tow pressuré’safety injection (LPSI) éo the reactor vessal
via parallel lines with one normally closed motor-operated valve and one
check valve in each line. The check valves are periodically tasted. The
motar-eﬁératad valve position indication is provided in the control roonm

and thesa valves recaive an open signal coincident with the safaty

'injec£§on (SI) signal.

3asad on the above description, the RHR systam deviates from these 377

*

provisions:

(a) The powér-operatad valves in the LPST Yines open on an SI signal
befors RCS pressure drops below RHR design pressure.

-
-

“

‘(b) The RHR discharge and suction isolaticn valves do not have independent

diverse intarlocks to prevent opening the valves until RCS pressure
is belcw 410 psig. Only the inboard valves (700, 721) habe this
interlock. The cutboard valves (701, 720) are manya]1y controlled
with xay-locked switches. 8y procadure, MOV 701 and MOV 720 are not

opened until RCS pressure is less than 410 psiq.

R LY
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(c) The RHR isolation valves have no interlock feature to close them _

when RCS pressure jncreases above the design RHR preéEﬁ?e.

The staff has concluded that the deviation regarding the independent,
diverse interlocks to p}event opening of the RHR isolation valves until
pressure is below 410 psig is acceptable. The RHR isolation valves are
designed such that they are physically unable to open against a dif-
ferential pressure of greater than 500 ﬁsi. The' inboard isolation valves
are proviéed with a pressure interlock. By administrative procedure, the
RHR valves are key-locked closed, with power removed. In addition, a
relief valve (RV203), set at 600 psig)is.availabIe. The staff therefore
has concluded that the probability of an intersystem LOCA is acqeﬁtably

Tow.

-The deviation regarding the LPSI isolation valve is considered acceptable

since the check valve testing provides sufficient assurance that these

vaives will perform their isolation function until RCS pressure decreases

below RHR pressure. The staff's position on these deviations is given

in Section 5.2. <

The deviation regarding lack of automatic closure for the RHR isolation
valves is acceptable based on the administrative controls which the .
licensee provides for the gperation of these va]ves,_qoup]ed with the RHR
system high pressure alarm at 550 psig and the RCS interlock pressure o
alarm at 410 psig (Reference 5). These alarms provide adequate assurance

that the operator action required by procedure will be taken to shut the
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isolation valves when RCS pressure is increasing towards the RHR design

pressure. (See the following discussion of BTP provision C.1, "Ppessure ¥

Relief Requirements.")

¢, Pressure Relief Requirements ’ .

The RHR system shall satisfy the pressure relief requ1rements R
listed below.

1. To protect the RHR system against accidental overpressurization
when it is in operation (not isolated from the RCS), pressure
relief in the RHR _system shall be provided with relieving
capacity in accordance with the ASME Boiler and Pressure Vessel
Code. The most 11m1t1ng pressure trans1ent during the plant
operating condition when the RHR system is not isolated from
the RCS shall be considered when selecting the pressure relieving
capacity of the RHR system. For example, during shutdown
¢cooling in a PWR with no steam bubble in the pressurizer,
inadvertent operation of an additional charging pump or inadver-
tent opening of an ECCS accumulator valve should be considered
in selection of the design basis.

The RHR relief valve has a setpoint of 600 psig and a capacity of

70,000 1b/hr. The RHR system is provided with a 550 psig high pressure
alarm and a reactor coolant system interlock pressure alarm at 410 psig.
The RHR system is connected to the loop A hot leg on the suction side and
the loop B cold leg on the discharge side. "The design pressure and
temperature of the RHRS are 600 psig and 400°F. The design basis with
regard to overpressure protection for Ginna Station's RHRS is to prevent
opening of-the RHR isolation valves when RCS pressure exceeds 450 psig

and to provide relief capacity sufficient to accommodate thermal expansion

of water in the RHR and/or leakage past the system isolation valves.

An analysis of incidents which might lead to ovespressuriziné the RHR

system was performed (Reference 5). Three events were considered ip the

analysis:
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(a) With RCS in solid condition and RHR and charging pumps operating, -
the letdown 1ine from the RCS is isolatad.
(b) During cooldown using tws RHR trains, one RHR train suffers a failura

at a time when the core heat generation rata exceseds the heat removal

capability of one train. . )

(c) Pressurizer heaters are energized with RHR in operation-and RCS
salid.

The resultsﬂof these analyses show that the RHR systam {s provided adequata
relief capacxty provided cartain procedura] changes are implemented. -
These changes have benn 1mp1emented in the licansae's operating proc;durns.:
Overpressure transients more savere than the three Tisted above have been
analyzed §y the licensee in conjunction with the reactor vessal overpressuri-
zation protéftioq system (0PS) (Reference 4). To successfully mitigﬁta" .

thesa worst case transients, tha licensee has modified the pressurizer

" power operated relief valve (PORVs) to provide a low pressure ralief *

satpoint of 435 psig during plant cold shutdown conditions ahd has imple=~

mentad several administrative controls cnanges. The PORVs also prov1qe

overpressnre protaction for ~he RHR systam when .he 8HR is al1gned ta »ha

aCS for shutdown cooling.
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The staff has evaIuited the effects of the worst case wass and heat input

events to estab]ish the capab111ty of the OPS and RHR relief to prevent

'“RHR overpressurization. For the mass input case presented in Reference 4,

the aps anne prevents pressure from exceeding the RHR design pressure.
For the heat input case, the Referencs 4 data was extrapolatad to {nclude
a S0°F steam generator to CS temperature differenca at an CS tempera-
ture of 300°F. (The data in Refarenca 4 only applied to heat input
transients it RCS temperatures from 180°F ta 250°F.) 300°F was chosen
becausa, this is the maximum temperature for which the staam generator to
RCS tamperature difterenca is S0°F based on RHR initiation at 350°F. The
staff determined that pressure transients, at an RCS temperatura of 200°F

which would result from.heat addition, would not axcaed 110% of RHR

'design pressure even assuming the fai]uée of‘Sde PORV. No credit is

taken for action of relief valve RV.203. Thé'statf then_considérad the
potential vor initiating A heat jnput tranijent at Ginna when RCS tamper—
ature is between 300°F and 350°F. For a heat input transient tao oczur,
the heat from the steam generators must be rapidly transfarred to a
cooler, wat;§~so1id RCS. The means of rapiﬁ heat transfer is forcad
convection ;aused by a reactor ccolant pump start. In its review of -
overpressurization transients, the staff considered stazm geheratcr to
C5 tamperature difTarencas in axcass of S0°F to ba unlikely occurrencas.
The administrative measures propbsed by the licensae to reduca the proba-
bility of”hgat‘input transient were to (1) require ;n acceptabla RCS
tamperature profile prior to reactor coolant pump startup with a water-

solid RéS, (2) require one coolant pump to be run until RCS tamperaturs '

~
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{s less than or equal to 150°F; and (3) minimize plant operatfon fn a -
watar-solid condition. Although items (1) éhd (3), above, would not

necessarily preclude a heat addition event, item (2) would. Alsa, the

staff examined the potential for initiating a heat input event during
plant cooIdow&, which is the time that steam generator temperature may
exceed ACS temperature with RCS temperatura above 300°F. The ljcensee
initiates RHR cooling at 350°F aftar cooling down to that point with the

steam generators. Continuing the csoldown with the RHR system and with

" the reactor coolant pumps secured (in vislation of procadures), would

result in the SQ9F diTference being fully developed at an RCS tamperature
of 300°F. As noted before, a heat input avent at this temperature would
not resu]? in RHR cverpressurizati;n aven with an assumed single failure.
Based on the above discussion, we conclude that the OPS and RHR relief
provide sufficient RHR overpressurs protecifon for RCS temperatures ot
300°F or less and that the licansae's procadures accaptably aminimize the
]ikeIihood.gf a heat addition overpressure transient at RCS tamperéfurés

above 300°F. Therefora, the QPS and the MR relief meat the prassure

ralief requirements of the 8TP. The OPS and related Technical__ -

Specifications were'approved by the staff in Reference 7. ¢

8y procedure, the CPS is enabled at the same time as RHR csaliag is
initiated during plant cooldown, so the RHR systam is aiTorded the addi- ,
tional overpressure protection of the 0PS. The licensee will be required

ts incorporata, into the plant Technical Specitications, a requirement

~
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for enab11ng of the OPS whenever RHR cooling is in'progress to assure
this safety marg1n,1s matnta1ned for the life of the plant. The Ticensee
_has agreed to incorporate this change (Reference 20).

4.2.1 “2. Fluid discharged through the ‘RHR system pressure relief valves must

" be collected and contained such that a stuck open relief valve will
not:

“(a) Result in flooding of any safety-related equipment.

"(b) Reduce the capability of the ECCS below that needed to mitigate
the consequences of a postulated LOCA..

"(c) Result in a nonisolatable situation in which the water provided
v to the RCS to maintain the core in a safe condition is discharged
outside of the containment.”

Fluid discharged through the 2-inch RHR relief valve (RV203) is directed
' to ehé pressure relief tank (PRT) inside the reactor containment.. The

PRT has a rupture disc which is designed to rupture at 100 psiQ and allow

the contents of the tank to ovVerflow to the containment sump, where it
would be available for recirculation. Shodld flow from a stuck RHR
“relief_va1ve cause the rupture d%sc to rupture, the consequences to

safety-relatee equipment would be less severe than the consequences of
post-LOCA containment flooding which has.been previously analyzed and.

found accepéable (Reference 6).

oY

If RV203 were to stick open in a Post—LOCA scenario, RHR flow to the RCS
for both Tow head recirculation and low“head satety injectipn modes would
be affected. This is because a flow path would exist from the RHR system
to RV203 via ya]&es HCV-i33 and 703 in either of these RHR operating

modes. HCY-133 fails shut following loss of instrument air on containment
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-" {solation folléwing a LOCA, but a flow path would still exist to RV203 -

via the 3/4-inch Iocked open manual valve 703. The effect of this {flow
diversion would not reduca the capability of the ECCS below that needed

to mitigate the consequencss of a postulated LOCA. This is because the
design flow rate through RV203 (70,000 1b/hr, which is a consarvative

number in this case since HCV=133 is shut) is much less than the flow -
rate of an RHR pump in the Jow pressurs safety injection (LPSI) mode

(776,000 1b/hr). Each RHR pump has the capacity to provide 100% of the
~required LPSI flow. Therefare, the leakage through RV203 would not be as

savera an event as the loss of an RHR pump which has been postulated as a
single failure in the ECCS analysis.

-

4.2.2 3. If intarlocks are provided to autoﬁaticaf1y closa the isolation

4.3

valves ‘when the RCS pressure excaeds tiie RHR sysiem des1gn nressure,

adequate relief capacity. shail be provided during the time period
whiTe the valves are closing.”

As noted above, these interlocks are not provided. Howaver, the
procedures Tor cpordination of the overpressure protaction and RHR sysﬁams

as described above pravide adequata relief capacity to prevent the RCS

" pressure from exczeding RHR design pressure.

23, Pumo Protaction Reauirsments

“The des1gn and operating procadures of any ]HR sys»am shall have . .
provisions to prevent damage to the RHR systam pumps due to overﬂeat1ng,
cav1tatnon or loss of adequata sump suction fluid.®

The features designed into the Ginna RHR system to prevent damage to the

systam centrifugal pumps are provision for pump cooling, a pump aini-flow Lo
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recfrculaﬁion fTow path, and system design to prevent Toss of net positive
suction head (NPSH).

The CCH system provides cocling for the RHR pumps to prevent'damaga from -

overheating. The RHR pumps are pravided with a recircﬁ]ation line to

recycle a portion of the pump discharge fluid to the pump suctien. This )
prevents overheating caused by‘operating the pumps under no flew canditions.
NPSH éa1cu1€tions ware performed for the RHR pumps by the licensea. The

RHR operating modes evaluated were normal plant shutdown cooling, low
pressure safety injection, and post-LOCA recirculation. Recirculation
operatioﬁ developed the most 1imiting’NP$H requirements, but the calcu-
lationé'indicqtad 3 43% NPSH mgrgin is availabie during recirculation
'(Re%efénce f, page 6.2-37). The RHR NPSH requirements will be reavallatad ;
during the SEP under Topic YI-7.E, "ECTS Sump Ueéign and Test for

Recirculation Mode Effactivenass.®

L4

The above protection feaatures provide adequate protaction to pravent RHR

puzp damage:

"g. Test eaquirements

-

“The isolation valve operability and intarlock circuits nust de

designed sa as to permit online tasting when aperating in tha RHR .
mode. Testability shall meet the raquirements of IEZZ Standard 338

and Regulatory Guide 1.22. The preoperational and initial startup

test program shall be in conformance with Regulatory Guide 1.58.

The nrograms for ?WRs shall include tests with supporting analysis

to (a) coniirm that adequate mixing of boratad watar added arior to

or during cooldown can be achieved under natural circulation conditions
and permit eéstimation of the times required to achieve such mixing,
“and (b) confirm that the cooldown under natural circulation

)
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conditions can be achieved wlthin the limits specified in the )
emergency operaling procedures. Comparison with performance of <™

previously tested plants of similar design may be substituted for
these tests.®

The RHR isolation valve operability and inter]bcks cannot be testad
during the RHR cooling mode of operation. This tast requirement is not

applicable to the Ginna facility, sinca the installed intarlecks Tunction

only when the RHR isolation valves are shut.

-~

Regulatory Guide 1.68 was not in existance when the Ginna preoperational
and initial startup tasting was acccomplished. However, tests have been
serformed to confirm that cooldown under natural circulation can be
achxeved (?eferenca 8). The core flow ratas achieved under natqval '
circulation were more than adequata for decay heat removal. The calculated
core flow at approximateTy Z3 reacter power was 4.2% of nominal full

power flow. At approximataly 4% reactor power, calculatad cora flow was
5.Z% of nominal. Flow ratas of "this magqitude should orovide adequate

aixing of boron «added to the RCS during cooldown. Aq incident at Ginna

* Statien an July §, 1970, provides further indication that natural circu-

lation will provide uniform mixing of boron in the RCS (Reference 9).
Ouring that incideni, while steam systam maintenanca was id\progress with
no RC?s operating, natural circulation was indicated by incore therpocohp}e
readings. %While the RCPs were secured, 12635 gallons of water wers added

to the ACS to diTute the boron csncentration. 'When an 3C? was rastartad,

reactor power, which was be1ng maintained at a low power level corresponding

to 107 -7 amps on the xntarnedxata range channe1 " did not change. This

-
.
-

ol

-
’

- rvary Wty s varen sy b P T Y L TP Ty £ YT S e e (4 2 iaat
o eyt Y T S 41,7 40 A9 v AL By A e T e T A3y iy .



PR VY S

w5 &

P e T

i g

S, 2 A M G R el -l Awnnt

U T, I 3

4.5

inqicates thai‘the'natural circulation flow had uniformly mixed the boron
throughout the Res. - AR

“F, Operational Procedures )

"The operational procedures for bringing the plant from normal
operating power to cold shutdown shall be in conformance with
Regulatory Guide 1.33. For pressurized water reactors, the opera-
tional procedures shall include specific procedures and information
required for cooldown under natural circulation conditions."
Operational procedures reviewed in this comparison of the Ginna Station
to BTP RSB 5~1 are discussed in Section 2.0. All of the procedures
required the use of nonsafety-grade equipment for portions of the
shutdown operation. The licensee performed a review of a plant shutdown
utilizing safety-gréde equipment only; this procedure would require
remote ‘hand operation of certain air-operated valves because the control
air system i1s not safety-grade. The procedures for shutdown and cooldown

should provide instructions as to how safety-grade equipment could be

-«

used to perform the cooldown. No procedure exists for proceeding to cold

shutdown conditions.from outside the control room. The need for
procedures for thgse evolutions stems from the provisions of BTP RSB 5-1
and SEP Top{é VII-3 to pﬁbvide assurance that the capability for decay
heat removal with safety-grade equipment exists. The staff'will consider
requiring the licensee to devéiop these procedures during the integrated
SEP assessment of the Ginna plant. We conclude that the procedures for
safe shutdown and cooldown at Ginna are in conformance with Regulatory

Guide 1.33. The plant operating procedures also include a procedure for

cooldown using natural circulation.
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“The saismic Category I water supply for the auxiliary feedwatar
system for a PWR shall have sufficient inventory to, permit operation
at hot shutdown for at least four hours, followed:-by cooldown to the
conditions permitting operation of the RHR system. The inventory
needed for cooldown shall be based on the longast cooldown time
needed with either only onsite or only offsite power available with

an assumed single failure.®
The Catagory I water supply for the auxiliary fead systam (AFS) is the
service water system (SWS). The SWS, which must_bé manually aligned to
the AFS system, recaives its water supply from Lake Cntario via the
seismic Class I screen housa. This sourca of watar, wnich has never been
intarrupted in the nine years of plant operation, provides sufficiaent AFS
water supply with an assumed single {ailure rggardless of the loss of
offsité or onsite power. ' .
The SEP will reexamine the ad;huacy of the screen housa to provide water
during emeréency shutdown and maintenanca of safe shutdown during

resolution of SZ2 topiés on seismiC design’and floading, ~

The SEP has reevaluated the capability of the Ginna plant ta achieve
cold shutdown canditions within a reascnable pericd of time_in

Appendix A.
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5.0 RESOLUTION OF SEP TOPICS

-t

The SEP top%cs associated with safe shutdown have been identified in the
INTRODUCTION to this assessment. The following is a discussion of ﬁow

" the Ginna Station meets the safety objectives of these topics.

5.1 Topic V=-10.B RHR System Reliability

The safety objective for this topic is to ensure reliable plant shutdown
capability using saféty-grade equipment using the guidelines of SRP
Section 5.4.7,'Regu1atory Guide 1.139, and BTP RSB 5-1. The Ginna Station
systems have been compared with these criteria, and the results of these
.cbmparisons are discussed in Sections 3.0 and 4.0 of this assessment.
Based on these discussions, we have concluded that the Ginna systems
fulfill the topic safety objectives except for the requirément for
procedures to shutdown and cooldown using safety-grade systems.

The Ticensee will be required to.ensure that their operating procedures
contain sufficient information to enable plant operators to perform

required functihns, such as decay heat removal, with safetyshrade systems.

5.2 Topic V-11.A Requirements for Isolation of High and Low Pressure

Systems .

The safety objective of this topic is to assure adequate measures are

taken to protect low pressure systems connected to the primary system
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from being subjected to excessive pressure which could cause failures and

E e . in some cases potentially cause a LOCA outside of containment.

; -

3 N .

% Rk - This topic is assessed in this report only with regard to the isolation
é requirements of the RHR system from the RCS. As discussed in Sec-

tions 4.1 and 4.2, adequate overpressure protection for the RHR system

will exist when the plant technical specifications are modified to

require enabling the overpressure protection system whenever RHR cooling

.is in progress. The licensee agreed to this change in a letter dated
January 13, 1981.

L 4
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8.3 Topic V-11.8 RHR Interlock Requirements

The safety objective of this ;opic is identical to that of Topic V-11.A.

The staff conclusion regarding the Ginna RHR interlocks, as discussed in

Section 4.1, is that adequate interlocks exist subject to completion of
! the above modification.
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