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Docket No. 50-219

L505-81-03-071

Mr. I. R, Finfrock, Jr.

Vice President - Jersey Centra)
Power & Light Company

Post Office Box 388

Forked River, New Jersey 08731

Dear Mr. Finfrock:

SUBJECT: SEP TOPIC VII-2, ESF SYSTEM CONTROL LOGIC AND DESIGN
(OYSTER CREEK)

A copy of our current evaluation of Systematic Evaluation Program Topic
VII-2, ESF System Control Logic and Design is enclosed. This assessment
compares your facility, as described in Docket No. 50-219, with the criteria
currently used by the regulatory staff for licensing new facilities. Please
inform us if your as-built facility differs from the licensing basis assumed
fn our assessment within 30 days of receipt of this letter.

This evaluation will be a basic input to the integrated safety assessment
for your facility unless you identify changes needed to reflect the as-built
conditions at your facility. This topic assessment may be revised in the
future if your facility design is changed or if NRC criteria relating to
this topic are modified before the integrated assessment is completed.

Sincerely,

Dennis M. Crutchfield, Chief
Operating Reactors Branch No. §
Division of Licensing

Enclosure:
As stated

cc w/enclosure:
See next page
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20558

MAR 30 1981

Faan®*

Docket No. 50-219
L505-81-03-071

Mr. 1. R. Finfrock, Jr.

Vice President - Jersey Central
Power & Light Company

Post Office Box 388

Forked River, New Jersey 08731

Dear Mr. Finfrock:

SUBJECT: SEP TOPIC VII-2, ESF SYSTEM CONTROL LOGIC AND DESIGN
(OYSTER CREEK)

A copy of our current evaluation of Systematic Evaluation Program Topic
VII-2, ESF System Control Logic and Design is enclosed. This assessment
compares your facility, as described in Docket No. 50-219, with the criteria
currently used by the regulatory staff for licensing new facilities. Please
inform us if your as-built facility differs from the licensing basis assumed
in our assessment within 30 days of receipt of this letter.

This evaluation will be a basic input to the integrated safety assessment
for your facility unless you identify changes needed to reflect the as-built
conditions at your facility. This topic assessment may be revised in the
future if your facility design is changed or if NRC criteria relating to
this topic are modified before the integrated assessment is completed.

Sincerely,

Dennis M. Crutchfield, CHief
Operating Reactors Branch No. 5
Division of Licensing

Enclosure:
As stated

cc w/enclosure:
See next page
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SEP TECHNICAL EVALUATION

TOPLC VI1i~2
FL oA LSRN T el

ESF SYSTZM CONTROL LOGIC AND DES(ICN

1.0 1NIRODUCTION

The ohjective of this review is to determine if non~safety uvetems
which are electrically connected to the Engineered Safoty Featurvs (ESF)
are properly isolated from the ESF and if the isolation devizes or teche
niques uscd meet current liceﬁsing criteria. The qualificativa of safety-

related equipment is not within the scope of this reviasw,

Non=safety systems gonerally receive contral giguais from ESF sensur
current loops. The non=-safety circuits are required to lLave isclati-a
devices o ensure electrical independence of the ESF channals. Operating
experience has shown that some of the earliser isolation devices ar arrange=
Meuts at operating plants may not @uel currunt iigensiag ¢rii
2.0 CRLIERIA
General Design Cricerion 22 (GDC 2i), entitilad, "Protective System

Indepeundence," requires that:
i

The protection system shall be desizned to assur: tnat the effects of
\wtural paenomena aund of normal opersting, maintonaace, testing, aasd
postulated accident conditions on redundant channcls do nut result ia
loss of the protection function, or that they shall be demunstraced to
be acceptable on some other defined bases. Design techniques, such as
functional diversity or diversity in component design and principles
of operation, shall be used to the extent practical tu pravent lsss of

. ) ) 1
the protection function.
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General Design Criterion 24 (GDC 24), entitled, “Scparation of Protection

and Control Systems,"

requires that:

The protection system shall be separate’ from control systems to the
extent that fuilure of any single contro’ system component or channal,
or failure or removal from service of any single protaction svstem
componant or channel which is commun to the control and nrotection
systems, leaves intuct a system that satisfier all reliavility, redun-

dancy, and independence requirements of the praotactiosg system. . lntes-

connection of the protection and control .vetons shall be linmicsd so

.

as to assure thnat safetv is mot signifizantly impaivad.”

IEEE-Standard 279-1971, cutitled, "Criteria For Protcction Systams for

Nuclear Power Generating Stations," Section 4.7.2. stavas:

The transmission of signals from protcction systom equipweat for con=
trol system use shall be through isolation devices whnich shall be
classified as part of the protection svstem and shall meet all the
requirements of this document. No credible failure at tle output of
an isolation device shall prevent the associated protectiou system
channel from meeting the minimum performance requirements spezified in

the design bases.

Examples of credible failures include shoert circuits, open circuits,
grounds, and the application of the maximum credible A" . U poten~

tial. A failurz ia an isolation dovice is evalua

o

2d 1. che same man-

ner as a faliure of other equipment in the protectisa sy.iem.

3.0 DISCUSSION AND EVALUATION

3.1 Discussion

4
3.1.1 General. The Uyster Creek FD&SAR does not specifically
differentiate between the Reactor Protection System and the Engineered
Safety Features (ESF) System. The Standard Review Plan, Section 7.1-1T11,

defines ESF systems as those functions which are requirsed to function
1

"



automatically to mitigate the consequences of a postulated design basis

event.

Based on the above definition, the following safetLy systems are clas-

sified for evaluation as ESF systems:

8 Low Pressure Core Spray System

24 Coutainment Spray System

3, Automatic Depressurization System
- Emergency Condensar Systen
Contaimment Isolation.

A

3.1.2 Low Pressure Core Spii: Svstem,

Discussion: The zor: spray svstem control logic consists of two Lade-
pendent logic channels with two subchannals arvanged in a ane-sur=of<ruo-
taken-twice coafiguration. Activation of tha gore spray is from four
pistable delta pressure sensors, REQ2A, C and B, D, measuriung low-low reac=
tor watar level, or four pressure switches, RV46A, C and B, D, monitoring
high drywell pressurzs. Redundant relay logic from these sensors in each
channel initiates startup of both diesel generators and two core spray
pumps. Failure of either or both spray pumps to start witaln a preset time
period as monitored by pressure switches RVI9A, C and B, D, ~ill initiate
start-up of the redundant core spray pump(s). Low core spray pump discharge
pressur: is monitored by separate pressure switches RV40A, C and B, D, which

will initiate starc-up of the core spray booster pumps.

Valve position indicators and annunciators for the core spray system

are provided by torque and position switches located oa eacih of the valves,

1

Bypasses and test circuits are by relay conmtact iaserted in or around the

ESF control logic circuits,

-



Use of relay logic in redundant cthaunnels provides electrical isolation
between channels of the core spray system and from other ESF, control, and

non-safaty systems.

Power for the core spray system logic is from tne 125V dc buses.
Cnannels A and B receive power from the 125V dc Panzl D while Chaanels C
and D receive power from the 125V dc Panel F. 1Isclation betwusn Channels A
and B and {rom other safely systems on Paanzl D is b5y thermal circuit
breaker. Isolation between Chanaels C and D and from other satety func-
tions on Panel F is by thermal-magnetic circuit breaker. Mutur operated
valves for each channels are powered from separate power buses and are
isolated from otner fuactions on the Dus by magaetic-trip circuit breakers
with motor-starter thermal-overloads. Howover, the thermal overloads for

these circults are jumpared.

Core spray pumps and Douster pumps for edch system are powered from
separatc power buses and are isolated from octher power functions on the

same buses by AK 50 breukers.

Evaluation: The low pressure core spravy system logic function i3

o oetwean coanagls and from <ontrol

s

redundant and provides adequate isolat
and non-safety systems. Power to the logic circuits Ls frow scparate Suses
and isolated by thermal-magnetic breakars. Pow.: far the redundant core
spray pumps is from separate power buses and isolated from other systems by
AK 50 breakers. Power to motor-operated (M2) valves is isolated between
channela by separate buszs; however, the i:olation circuit breakers ar:
magnetic trip only, which does not zomply with tuae criteriy of Huclear

Regulatory Guide 1.75, Rev. 1, Section c¢~-i.

3.1.3 Containment Spray Sys:em.b

Discussion: Control logic for the containment spray system consists
of two channels with twoe subchannels per channel configured in a one-out=
of-two-taken-twice logic. Initiation of containment spray is from two sets

of bistable sensors. One set of four sensors, IPI5A, C and B, D, monitors



nigh drywell pressure while contacts from relays 110A, B, C, and D, actu=
ated by core spray sensors REO2A, B, C, and D, monitoring low-low reactor
water level. Containment spray actuation requires coincident high drywell

pressure and reactor low-low water level signais.

The system counsists of two loops with two containment spray pumps and
one nheat exchanger per loop plus essential valves. Onme containment spray
pump in cach loop and the associated luop valves are ensrgized automati=
cally on demand from the containment sprav relay logic system. The s2con-
dary pumps can only be started manually. Time-dclay relays iu cach loop
logic circuit iniciates startup of the emergency service water pump for

condenser coolant water [low.

-

Decay of high drywell pressure te a pr

v

value (1 psig) will shut

=™
o

down the containment spriay system,

Control logic for actuation of the containment spray system is pro-

ided by combining the sensor-actuated relays into a reclay matrix which
actuates the dual-channel initiation signala. TIsolation is maintained

between channels and from other ESF, coatrol, and non-safaoty systems bv

independent relay contac:ts.

Bypass and test circuits are by relav contacts inserted in and around
the containment spray logic circuits. Valve positions, motor starter
lights, and annunciators are indicated from individual position switches on

the valves and f{rom motor contactors.

Power for the system logic is from che 125V de Panel F for System !
and Panel D for Systam I1. Line fuses in Loth positive and negative legzs
of thé logiz: circuitry isolate the logiz from other sircuits vn Panels D
and F, Isolation of those circuits from other saletv circuits on Pansl D
is by tnermal circuit breaker and on Panel F by thermal-maguetic girsud

breaker.



Power for Loop | motor-operated valves is supplied from Motor Control
Center (MCC,) 1A21B and Loop 2 from MCC 1B21B. 1Isolation from other safety

functions on the same bus is by thermal-mugnetic circuit breaker.

Loop 1 containment spray pumps are fed from substation power Bus lA2
and Loop 2 from substation power Bus 1B2, Emergency service water pumps
for Loops | and 2 are fed power from emergency switchgear “usas 1D and 1C,
respectively., Service water pumps Jor each loop receive power [rom unit
substation buses lA3 and lA4, Thus, adequate power isclation 13 maincained
between loops. Isolation of pumps from other safety and nern suiety loads

on the same bus is by AK 50 circuit breakers.

Evaluation: The containment spray logic functions are by relay actu-
ation, redundant and provide adequate isolation betwesn channels and from
control and non-safety systems. Power to the logie circuits are from separ-
ate 125V dc buses and isolated by thermal! breakers in Panel D=1 and thermal~-
magnetic breakers in Panel F. Redundant containment spray pumps and emer-
gency service water pumps are powared from separats buses and isolated from
otuner systems by AK 50 breakers. Power to the MO valves is isolated between
caannels by secparate buses. However, with the exception of containment
spray inlet odypass valves and the pressure suppressicn chambar spray valves,
wnich are protected by thermale-magnetic breakers,; all other vulves are
protected dy isolation breakers with magnetic trip oaly, whici does not
comply with the criteria of Nuclear Regulatory Guide 1.75, Rev. 1, Sec-
gion C=1.

-

: ; g ; : 7
3.1.4 Automatic Depressurization System.

Discussion: The Automatic Depressurization System (ADS) comsists of

five electromatic relief valves operating from high reactor pressure actu-
ated by individual preset pressure switches, by operator manual actuation,

or by ESF logic.

ESF initiation of the ADS requires coincident dctuation of three reac-
tor monitor systems, each utilizing four sensors in a one-out-of-two-taken=

twice logic plus a nominal time delay. The ADS monitors arg comprvised ofs



low-low-low reactor water level switches RE19A, B, C, and D; uigh drywell
pressure using contacts from the core spray logic relays 1154, B, C, and D
actuated from pressure switches RV46A, B, C, and D; and high core spray
booster pump pressure using coniacts [rom the core spray lagis relays 1144,
B, C, and D actuated from pressurs switches RV40A, B, C, and D locates on

the spray booster puwps dischary: lines.

Redundant relay and timer logic derived from thise scosus Spuny Dud

five elegtromatic relial valves in a2 time~soqiuncad ddar. © Yalszs ars

salanoid-iniciated, aiv-cotuated, The two enannels are iun.pondent andg
isolated trom each other. Use 3t relay logic provides ilselaulow bDabweoy

chanrels, rom the core spray system, control system, and uursalety sy3tems.

Valve position is indizated for zcach wvalwe from "unil=switcnzs™ oo scach
soleneid actuator. Testing of tue vuive gstugfion (when the resctor i

down) is by manual-g¢ontrol ewiten. Logic testing consists of applying

préssure to the sensors. No bypass of the ADS gystom exists. Channzl

isolation from the redundant citannel, from RPS caunncls, and from nonsafety
eircuits is by relay coutact. Logic for each valve actuativs cireuit is
separately fused to provent loss of actuation of more than ane valve should
a4 single short circult cecur in the lagic sircuilfry or viiyve gotaat r.
Power to the relay-logi: circuits and the soianold=veive actuators is from
the 125V dc Panels D and F. ADS Valves NR108A, C and E are aominally
powered from two thermal braakers on Pancl D while Valves NRiIO8B and D are
powered from two thermal-magnetic breakers on Panel F. Radaadancy of power
is also provided by loss=of-power traansfor rolays in edca of (ae two main
logie sircuits,

Evaluation: The ADS logic functions are redundant and provide ace-
quate isolation between channels and [rom other safety and coutrol svstewms,
Power to the logic channcls and for solenoid actuated valves is {rom tha
125V dc Panals D and F. Power isolation [rom other fuactiuvus un thuin
panels is by thermal breaker on Panel D and thermal-magnetic oreaker on

Panel F. 7This system complies with all current licensing criteria listed

in Section 2 of this report,

D N T T T e p—
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3.1.5 Emerpency (Isulation) (sadenser System.

Discussion: The Emergency Condenser System consists of twu condensars
and appropriate valves and support systems to provide redundant coolant

loops operuting with natural recirculation upon demand.

Initiacion of control logic for tne Emcrgency Condenser System is from
reactor nigh pressure Or reactor low-low water level aad a nowinzl 13 second
delay, Four reactor high pressure switcucs, REI3A, B. &, anu b und relay
contacts actuated Ly the RPS low=low reactor water level sw.lones REO2A, B,
C, and D are arruanged in a oue-out-of-two-taken-twize logicz. scusing of
hign fiow oy reduadunt flow switcnes on cach loop indicates loup piping
failure and automatically signals closure oi tue redundant cutllat and inlet

plock vulves in the damaged loop.

Vag Emergees ™ Qo er Sdwton i evadiited #1Loeul o il ot
detailed el2ctricdl cuntrol dyawings., . .o G4 Bow rawiey i delacetsd
information and oa detailus review of muher Lo leeic, It 1% Gsstuped That

relay logic is also used in the waery ey condenser lopie ciicwics for
valve control, bypasses, and manusl override 2ireuisry.  whows Coot £l
valve position indication and asanuncliatiog sre from torque any Jimit
switenes oo tue valve. Tie siugicestdilure au o lysis e FAPRSTELS Lis

supposition thst the channel redundancy and i1solatioa frum nun=isfaty

systems is adequate.

All valves are normally open ancept for one 125V d¢ valve in sach
condensaie return line. The 123V de valves are powsred from MCC DC~i and
the ac valves are poweres from MCC lAE.. Loss of MUL 20=1 ous sould pre=
veiat opealng recirculation valves in Buth Lops,

Evaluation: Based oun reviews of the Emergensy Coudenser Systen
docketed information, P&I Diagram, and aviluatisa o. sther ESF logic cir-
cuitry, out without tne penefit of ia~deptn review of =lectricas, 2lemun~

L Lt - 4 eaa
R .!'l.-,..'\

-
o

tary, or scaematic diagrams, it is suggested the logic 2

between cnannels and from comtrol and nui-safoty systems 13 adequate., Dover

g s

to the st MO valves is fed from MCC lAil and :o Lhe redundant de valves



from dc Bus D-1. Loss of Bus DC~l would prevent opening the loops to emer=-
gency condenser flov.lo Power isolation at the power panels is by
thermal~magnetic breakers.

: : 10,11
3.1.6 Containment Isolation System.”  *°°

Discussion: The Containment Isulation Svstem consists of redundant
isolation valvas placed in series on all pipes and ducts wiish penetrate
the reactor primary ceataimment. In easch lime, ene vilwe i: loucated inside
the containmenc vessel aad the second wvalve Jocurtes oitside. Sestoms

included in the Containmunt Isolation System evaluation ar=:
l. Main steam line valves
2. Isolation condenser
3. Cleanup system
4. Shutdown system
P Drywell vent purge and sumps.

Containment isclation may be initiated ov manual control of sach valve
or upon Jemand by RPS requirements. Initiation of RPS control logic is
from reactor low=low water level or high dryw:ll p:cssure.lz Closure of
main steam and main steam-linc drain valves may also o- iaitiaced oy high

radiation level, low steam-lioe pressure, or maln steaw=-line breas moni-

e

tored by tempecfacure sensars fa tae pipe tunnel. J¢ four gcactor low=low
t H

water level switches, REUIA, B, C, and D, and tae four nigh drywell pres~
sure switches, REQ4A, B, C, and D, are cacn arrangzd in a one-out-of=-two-
taken-twice logic to provide redundant trip channels, Isolation between
cnannels and from other RPS, ESF, cuntrol, and non~safety systems is by

relay contacts.

P VR Y e ——r— D B Y R U P SRSy U I G e e T e - ——— —



Testing of individual valve actuation is by mauual control while sys-
tem testing is performed by pressurizing the RPS seusors. Bypasses and
test circultry are by relay contacts inserted in and around the control
logic circuits. Valve position indication and annunciation are by torque

and limit switches lacated on the valves.

Power for the system logic is from the RPS motor-generator sets (see
SEP Topic VII-1.2). Individual relay logic circuits are separately fused

to further isolate individual RPS and ESF logic circuits.

The main steam-line isolation valves are air-actuated from redundant
a¢ and dec solenoids. 115V ac from VACP~] actuates the ac solenoid valves
waile the dc solzanoids are actuated from the 125V dc¢ Panel F. Other iso~
ilation valves are located both inside and outside the primary containment.
Valves located inside the containment are powered from the v.tal
Bus MCC-1AB2. Valves located outside the primary containment are powered
from the 125V dc Bus DC-1.

Evaluation: The Isolation Con:apmenc System logic functions are
redundant and provide adequate isolation between channels and from control
and non-safety systems. Power to the logic circuitry is from the RPS buses.
Power to the containment MO valves inside the containment is from MCC 1AB2
and for the outside MO valves from the 125V dc Bus DC~l. Each valve circuit
is isolated from other power circuits on the same bus by thermal-magnetic
breakers except for four ac valves, V-16-1, V-16~61, V~17-19, and V=17-54,
which use magnetic trip only breakers which do not comply with the criteria

of Nuclear Regulator Guide 1.75, Rev. 1, Section C-1.
4.0 SUMMARY

Based on current licensing criteria and review guidelines, the ESF
systems logic circuits comply with all current licensing criteria listed in
Section 2 of this report,.

Based on current licensing criteria and review guidelines, isolation

of power circuits to 23 ESF valves does not meet the criteria of IEEE

10



—— A o

R -

=

Standard 384, Section 3, as amended by Regulatory Cuide 1.75, Rev. 1,

Section C-1.
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APPENDIX A

NRC SAFETY TOPICS RELATED TO THIS REPORT

“Classification of Structures, Components, and Systems"
YECCS Actuation System"

Hem

Testing of Reactor Trip Svstems and Engineered Safetw

Features, Including Respons: Time lestiag"

"Reactor Protaction System Isolation”

Systems Regquired for Salz Shatdown"

"Effacts of Failurvs LZ Hoasalety=Relsted Systeus on

Selacted ESPs"
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