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The protection and control systems for the Indian Point Nuclear

Generating Unit 3 have been evaluated against the Comm1351on s General

.
p x, N

1971 and the Institute of Electrical“b\

tefg

‘ Design Criteria as published July,

"".'

.”IEEE 279 "Criteria for Nuclear'”'

“Power Plant Protection Systems", dated‘August,_l968.‘:

¢

The evaluation of the Indian Point Unit'3 plant was accomplished

by comparing 1ts des1gn w1th that of the prev1ously evaluated Indian

L

P01nt Unit 2 plant.f

«

In addition to_the Final Fac111ty Description and jz“'

determine that the flnal de81gn conforms to the de31gn criteria. 'The:‘a

.

spec1f1c dlagrams rev1ewed and other documents used 1n the rev1ew are

'.listedlin the~Append:___

IS

The de51gn of the reactor trlp system 1s v1rtually 1dent1cal to
that of Indian Point Unit 2. The basic design,has,been reviewed
, extensively‘in the past and we conclude that the design for Indian

' P01nt Unit 3 1s acceptable.

During our rev1ew we considered the adequacy of reactor protectionf‘

- for operatlon w1th less ‘than four coolant loops in service. When.

.

operating w1th one of the coolant loops out of service the reactor

+1is normally automatically limited to 6OA of rated power., 'HoweVer!




power. We have concluded that thlS aspect of the de81gn does not

conform .to the. requlrements of IEEE Std 279—1968,,(However, 81nce‘

it

require adJustment of overtemperature AT setp01nts prior to 1ncre381ng

‘:the power level 11m1t we have concluded that the de51gn is acceptable

for the Indian P01nt Un1t 3 plant

ﬂ'v7 3 Inltlatlon and Control of Engineered Safety Feature Systems:;

'»,

.

The des1gn of, the protection systems for 1n1t1at10n and control

of the operation of the engineered safety feature systems is functionally

.

01nt Unlt 2

‘The ba51c de31gn has ijiﬂv

w:identical;touthe,design for;Indiang

"Therefore, our’ rev1ew of the Indian P01nt Un1t 3 de31gn concentrated on

'

"those aspects of the de31gn that are different than those of Unit 2.

' We have reviewed the capability'for testing the engineered safety}
»A‘feature circuits'during reactor‘power;operation;l.The design'has been ;;. f,,‘. “H;
.changed to'permitfmore complete.testing,of the circuits during'reactor-?

. : : SRR o R , . C :
operation. ATo'preyent:actuation of'the associated engineered safety _"' s

feature systems during the ‘tests, operation_of.certain circuits is lw e

¢ . v

blocked.‘ The continuity of the c1rcu1ts that are not operatlonal during

fthe tests 1s verlfied u31ng permanently 1nsta11ed equipment.l Use of~ani . '

&
’ (
3
A




v ghmmeter 1s not necessary. 'Sinee;automatieqinitiation'oftone train of

3

separate annuciators~have been installed on'the main-control board to - RN

prov1de unlque 1dent1f1cation of the loglc train belng tested : Manual

"f" «.u, . .
l . - teoe!

i

X . . Lo . ‘
is necessary to.test the two logic trains one at a time. At our request, = . .
1

e

We have reviewed the-procedure'and,Circuits used to change opera- T

v

tion of the safety 1n3ect10n system from the 1nJection phase to the

.the design was

iAtisurfrequest,
modified to prevent the loss of redun&ant functions due to the malposi-
’ tioning of_any single recirculation;switch while there is a safetyv
'injection signal'present.IPWe have.eonclnded'that this‘approach.is
acceptable hnt Vé have not»completeg our review of the necessa;v.circuit

.:&gehanges,A{Priot-to the issuance of the operating license, we will review

the applicable‘schematic diagrams t0;verify‘that no-single‘malpositioned




We have also\reqUested that the applicant re—examine the adequacy

of the 1nformat10n avallable to the reactor operator during the change—

v

over to. the rec1rculat10n phase._ The present procedure requlres the?

. (O L
R N . . ST
. - Ve & ‘ . LT N . :

B operator to man1pulate the rec1rculat10n sw1tches 1n elther of two }53h!f“

sequences dependqng on the 1nd1cated flow in 3 out of 4 low pressure

]

injection-lines. -With‘the present_design_of the power supplieS“for 'l" L

these flow 1nstruments, a: 31ng1e fallure could result in loss of. -two

.' e i

s
v
'

.oflow instruments.; We have 1nformed the appllcant of our requlrement e e
that there must ‘be suff1c1ent 1nformat10n avallable ‘to. the operator '_f S

to. complete correctly the change-over follow1ng a loss—of—coolant

" I

51ngle fallure., Prlor.to the

',‘ acc1dent even ithhe;event‘of an

», . TN » ", . ,

modlflcatlons to assure that thls requlrement 1s met.

u..

v . . .
r

We rev1ewed the de31gn of the englneered safety feature systems ' L ‘

to insure that the de81gn conformed to the 51ngle fallure cr1ter1on.
The de51gn of the high pressure 1nJect1on system required automatlc ' - CR

: operatlon of the dlscharge valves’ for pump 32 if - elther of the other

..
% . !

two pumps falled to start. We concluded that the de31gn was not in .
conformance w1th the 81ngle fallure criterion because of the lack of
1ndependence between the otherw1se redundant pumps.' In,response to

our requlrement that the system be des1gned in accordance with the

ST YT R R




81ngle failure criterlon, an; addltlonal or1f1ce -was 1nstalled to prov1de <f/,ﬁ

x‘.,,-‘-uk..,,v P i s "f’

. »
P o

7;the‘corre¢t7flow;distribution to_bOth‘injection headers without'reposi-'Vh

“tioning any valves, even in the event of. fallure of any single pump. The

Y

appllcant has proposed to 1eave the dlscharge valves for - pump . 32 open ii.

"

and remove;the‘power to the.valves.. We flnd thls proposal acceptable

Wk : x‘

prov1ded that the p031t10n 1nd1cat10n for the valves in the main control S

‘room. remalns operable w1th the power :to the valves removed -An acceptable Ct

alternative wOuld@be to remove.the existing automatic control circuits

for:the'discharge valves.i_Prior-to issuance_of the-operating license,

,‘., -
4

Egn

:

We rev1ewed the de81gn to assure that all operatlng bypasses z ;25}7f IR

e - ‘?\

conform to the requlrements of- IEEE Std 279 1968 At our request,

H , I

an addltlonal bypass sw1tch was 1nstalled to prov1de assurance that

K . v G
PEEIRNE N f

‘'no 31ngle fallure would result 1n a bypass of: the low pressurizer SR

pressure/low pressurizer level signal,in both. safety injection1logic

trains.:}We conclude that the modifled design-is,acceptable;-i”
' With the exceptions of theAfinalmdesign'details.discuSsed above,
we have'concluded that the design_of.the protection systems for initia—

tion and control of the englneered safety feature systems conforms to

the requlrements of the CommlSSlon s, General De31gn Cr1ter1a and IEEE

o




The 1nstrumentat10n and control systems prov1ded for safe shutdown
;EE; ~ have been‘reviewed, with the exception_of those associated with the

auxiliary feedwater,system, and we have concluded that their design.is -

® -

acceptable.9 The controls_for'theﬁservicerwater system ‘were founduu““

o . Af‘,‘

e

¢ ¥ L
! R It i

_,:acceptable prov1ded the essential header is. 1solated from the conventlonal
.,-ar .

header during reactor'operation.’ The Technical‘Specifications will
require that this condition exist during reactor operation.

‘The_applicantfhas stated that‘thefauXiliary-feedwater.system wasj”

» W RN

Enot established as an, engineered safety feature 1n the Indian P01nt

PR
'

Unlt 3 PSAR In response to our request to provide the de51gn crlteria

sed for the 1nstrumentation control and power systems assoc1ated

w1th the aux111ary feedwater system, the applicant stated only that the

system shall prov1de a reliable source of hlgh pressure feedwater for h;

PR Ty s(

plant loads below 34.. we are continuing to evaluate the safety

e

31gn1f1cance of- the aux111ary feedwater system.w If we. conclude that

vyt

the system is necessary to adequately protect the health and safety

of .the public, we Will review the design of the associated instrumenta—

“_tion,systems to insure'that.the>requirementSlof the appropriateHGeneral

A“lkDesign Criteria and the requirements of IEEEiStd 27941968.are met.prior

to issuanCe:of,the operating license{;: ‘.ié - P v‘ ”
'We'haveireviened the.instrumentationAandicontrols-provided'outside

.*.fthe{control,room[and determined that they are identical to those provided

’

CRTWERL PR NI, R




! We have rev1ewed the 1nstrumentat10n systems that prov1de 1nformat10n
'to enable the operator to perform requlred safety ‘functions throughout
all. operatlng condltlons of the plant and to monltor the course of acci-

dents.r:Except as, dlscussed above 1nfSectlon 7 3 we have concluded that"l"

1ncrease.,Two occurrences of pressurlzatlon of the prlmary system

]

above the technlcal spec1f1cat10n 11m1t have‘occurred in the Indlan

5safety3evaluation report.

Rs . \

7.7 Control Systems Not Requlred for Safety

i

The appllcant has stated tha “'he functlonal design of’ the reactor

control'systems;for7lndian Point Unit 3.is thepsamefas that for Indian_l

'P01nt Un1t 2 w1th the exceptlon of mlnor changes in equlpment.A With

K ~ . . v

‘4f<the exceptlon of the aux111ary feedwater system controls, we have

~". b
EE

'f{found that such, equlpment changes have not changed the funct1onal




3 . AN L
.;.x .. - 4 [ i

{control systems are acceptable. The f1na1 acceptablllty of the overall

'
.

".bcontrol system scheme is. predlcated on, the resolutlon of the safety

‘»31gnif1cance of the aux111ary feedwater system as dlscussed in Sectlon

.‘\ :

Z.évof_this evaluation.lA‘?

The selsmlc de31gn cr1ter1a for the reactor protectlon system

' 5 : :
e

-.and englneered safety feature c1rcuits .are. that .the’ equlpment does not

PRGN :g

'losealts capablllty to perform therrequlred safety functlons durlng

i

5

“or follow1ng a safe shutdown earthquake

Type tests have been performed

3

=We conclude'

"functlonlng under the post—acc1dent temperature pressure, humidity
land radiation condltlons for the t1me perlods requlred Type tests
have been performed to demonstrate conformance with these des1gn

_criteria. We conclude that the env1ronmental and radlatlon quallfl—

cation program-is acceptable,'

7.9 Common Mode Failures ‘and Anticipated Transients Without Scram

In connection with our review of potential common mode failures,




‘make tolerable the consequences of fallure to scram durlng antic1pated

trans1ents{;:Thls concern is appllcable to all llght water cooled powerﬂ'

. v
0 w0 - . -

in our prev1ous Safety Evaluatlon Report dated February 20, 1969 on

‘

thlS plant-- IfS the probability of any of the events con31dered 1s

determlned to be suff1c1ently hlgh to warrant con31derat10n as a

toéIndlan“Point Unit,3,_suitable*design{modifications togreduce;the

‘ probabilities;or todlimit,the consequences tohacCeptabIe levels may

1 J :

Aof thlS generaquuestlon we conclude that 1t 1s acceptable for the hﬁv

W

AR

 Indian Point;Unit‘3_reactor to operate at‘power‘leVeIS’up to rated

‘power while final'resolution of thisdmatter'is:made on a reasonable

timé scale. S ‘, R




'The de31gn of the safety-related electrlc power systems for Indlan'f

_ P01nt Un1t 3 1s s1m11ar to that for Un1t 2 : Therefore, our review

N

i

‘Edlson, Nlagara Mohawk and Connectlcut nght and Power transm1331on,

4“

networks.; Two addltlonal 138 Kv 11nes, u31ng separate routes from

e . S

the flrst two llnes, connect the Buchanan sw1tchyard to the Orange

and Rockland system.n_,_“f*-*‘

RS

=

N

:Buchanan switchyard;w.Thesefcircuits;carry-the‘output power.from’
Indlan P01nt Unit 1 and supply power‘to the statlon aux111ary trans—

formers for Un1ts 2 and 3. The normal source. of power for startup

«

-

of Un1t 3 and ‘the preferred source - of power 1n the event of ‘an acci-fh

A

dent is the statlon aux111ary transformer.‘ A‘second source of offsite;

Tet

power is avallable to Un1t 3 via two underground l3 8 Kv c1rcu1ts from -

" [

Lthe,Buchanan'switchyard; In addltlon to- power from the transm1851on N N
B N ‘ 5 . . . s .

network, power is. avallable from two gas turblne generators, one-located




.4 . T

We conclude that the off31te power system conforms to the. requlre-

"'
y

xments of General De51gn Crlterlon 17 ‘and is acceptable.

4{L
T

Emergency a—c power is supplled by three phy31cally and o h

electrlcally 1ndependent dlesel generator sets._ The redundant engineered

loss ofgoffsitegpower; Any two. of the three load groups and the1r

N . 4

assoc1ated d1ese1-generator sets’ .are, adequate to mltlgate the conse-

iy

g

.«quences -of . an acc1dent. No-manual or;automatic;interconnections;or"“

.a,,-

transfers are'necessary. We conclude'that the de31gn of the on51te

 The applicant originally proposed the'use of two d-c
" power eyetems and automatic transfer devices tovsupply power‘to the
.three engineered safety feature:load groups.ﬂ;We'concluded_that such a .

~ design could_undulyAcompromise the;independence of redundant safety.
systems; "~ At our'requeet;.the applicant modified the design to:eliminate

N
.

- i

' the need'for automatic transfers betWeen redundant power sources.. This

was‘accompllshed by the add1t10n of a th1rd d—c power system.




"Tn"
; .|

vWe“conclude that:the modifiedvdesign of the d~c power e

{rev1ew of the power supplles for

the four v1ta1 1nstrument ‘buses. - As a result of the changes in the 'lﬂ1_~,a"
. l " . . 1..

de51gn of the on51te d-c power systems discussed in Sectlon 8.4,2 above,<

Lo . R ; .

;forfthe protection system must be designed 1n accordance with IEEE Std

279 l968.n Prior to 1ssuance of the operatlng license, we. will review

f We have reviewed. the means nsed;to provide physical separation

between 'redundant protection and_emergency"power1systems.y
‘ The diesel generators and theirAlocal panels are located in three

.separate_rooms'ofAavClass I structure. Two batteries are located in

separate battery rooms with no other equipment " The third battery-

i g -

’l(and 1ts assoc1ated equlpment), Whlch was added to comply w1th our

:




e

associated:with this location and has&found'that operation of‘the battery

Bl

and}theﬂdiesel‘generator will'not he‘adverSely affected at this- location.
tallation.of cables and Cablewvl;"'

- elther horlzontally or vertlcally except that a mlnlmum of three feet

"l,is required between redundant-heavy pbwer.circuits space.vertically.

' .

“ i ¢
Where these dlstances are not prov1ded, flre barrlers are 1nstalled

' o L ‘s
W L s .\ IR ,‘f:. .4

'

.

{:between redundant circuits., Two cable tunnels .are prov1ded between
: : : A : RN

v

;8.6: Diesel Fuel Oil‘System

We rev1ewed ‘the de81gn of the power and control systems for the

diesel fuel 011 system and concluded that the de51gn orlglnally proposed

u;by,theJapphidantywasfunaqceptable.;gSpec1flcally, all three fuel oil




"system Wasvulnerable to 51ngle fallures.

At our request the’ system was.

; o : e
‘modified 'so that the control system wLuld meet’ the 51ngle fallure cri- f“

2

s Is »

terlon.: Two ‘fuel. 011 ‘transfer pumpslare now powered from safety related

K s .

-load centers that are automatlcally energlzed by the dlesel generators.i'u

.‘1~'

We conclude that the control and power systems for the fuel 011

transfer system are . acceptable evenrthough"one pump is powered from a

Pt :‘_- i

non—safety bus., The bases for thls conclus1on are"

. y"" R -
m, ; ) R

o

@) U31ng manual control elther of the other two transfer pumpsgff':"

, J
'7 can supply the fuel demands of all three d1esels concurrently,.

;:(2)

o

The d1esel can operate for-a mlnlmum of 55 mlnutes before

'fand low—low level in the dlesel day tanks‘ and
- R s

:The technlcal speciflcatlons w1ll requlre onsite storage of

seven days fuel supply 1n tanks other than the storage tank

.served by the'subjectbtransfer pump..?mq'
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.This Appendix listsﬂthe documents useaaby R.-D.'Pellard ih the,prepara—

PR TR IRY

tion of the Safety Evaluatlon Report‘for Indlan P01nt Nuclear Generatlng'

Unlt No. 3.

'10 CFR Part! 50
a s
and 1.32. . . o

3. Indlan Point Nuclear Generatlng Un1t No. 3 Flnal Fac111ty Description

t

and Safety Analy31s Report (FSAR) through,Amendment 31 FSAR Supple—

T»ment l6
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er dated.April 2, 1973, from William J. S
c. AD_eYoung.“ ‘j{f{' S ' < ’
. 6.  The fo'llowing:Institute of 'Electriic'ai and Electronics Engineers (IEEE)
. . Standards: el el ‘ ' . el
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