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DRAFT SAFETY EVALUATION REPORT
FOR BEAVER VALLEY UNIT NO. ¢

INSTRUMENTATION AND CONTROLS

Introduction

Acceptance Criteria

FSAR Section 7.1 contains information pertaining to safe~-

ty-related instrumentation and control systems, their de-

sign bases, and applicable acceptance criteria. The

staff has reviewed the applicant's design, design cri-
teria, and design bases for the instrumentation and con-
trol systems for Beaver Valley Unit 2. The acceptance

criteria used as the basis for this evaluation are those

identified in the SRP (NUREG-0800) in Table 7=1, "Accep~-
tance Criteria for Instrumentation and Control Systems
Important to Safety," and Table 7=2, "TMI Action Plan
Requirements for Instrumentation and Control System Im-
portant to Safety."” These acceptance criteria include
the applicable GOC and the Institute of Electrical and
Electronics Engineers (IEEE) Standard 279 “Criteria for
Protection System for Nuclear Ower Generating Stations"”

(10 CFR 50.55a(h)). Guidelines for implementation of

in the lEEE standards, RGs, and BTPs identified in SRP
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Section 7.1. Conformance tO the acceptance criteria provides
the bases for concluding that the instrumentation and

control systems meet the requirements of 10 CFi 50.

P Method of Review

Beaver VaLLey Unit 2 uses a Westinghouse NSSS with balance-
cf=plant (BOP) design provided by Stone and Webster
Engineering Corporation. Many safety-related instrumen=<
tation and control systems in the NSSS scope of supply

are similar to those at Comanche Peak and McGuire and have
been proviou;ty revicued and approved by the staff. The
staff concentrated its review on those are;s where the
Beaver Valley Upit 2 design differs from previously review=
ed designs and on those areas that have been of concern
during reviews of other similar plants. A meeting was

held with the applicant and the NSSS and BOP designers to
clarify the design and to discuss concerns the staff has
with the design. Detail drawings==including piping and
instrumentation diagrams, Logic diagrams, control wiring
diagrams, electrical one=lLine diagrams, and electrical

schematic diagrams==were audited during the review.
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General Concliusion

The applicant has identified the instrumentation and con<
trol systems important tc safety and the a::ecf;n:e erte

teria that are applicable to those systems as identified

in the SRP, The applicant has also jdentified the gu{do-
lines==including the regulatory guides and the industry

codes and standards~=that are applicable to the systems as

identified in FSAR Table 7.1-1.

Based on the review of FSAR Section 7.1, the staff con=
cludes that the implementation of the identified accept=
ance criteria and guidelines satisfies the requirements
of GDC 1, "Quality Standards and Records"”, with respect
to the design fabrication, erection, and testing to qual-
ity standards commensurate with the importance of the
safety functions to be performed. The staff finds that
the NSSS and the BOP instrumentation and control systems
important to safety, addressed in FSAR Section T3, 208%™
isfy the requircncnts of GDC 1 and, therefore, are

acceptable.



Specific Findings

Open Items ‘
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control systems important to safety with the exception

of the open items Listed below. The staff will review

these items and report their resolution in a subseqguent

sersion of this report. The applicable sections of this

report that address these items are indicated in paren<

theses following each open item.

1. Design Hodificltion for Automatic Reactor Trip Using
shunt Coil Trip Attachment (ToCeled)

2. NUREG=0737 Item 11.%.3.12, Anticipatéry Reactor Trip

on Turbine Trip (7 2:8:0)

3, Test of Engineered safeguards F=é Interlock (7.3.3.2)
4., Undetectable Failure in Online Testing Circuitry for
Engineered Safeguards Relays (7.3.3.3)

5, Service Water System Isolation on Low Header Pressure

(7.3.3.6)

6., Normal Letdown Line Relief Valve (7.53.53.5%

7. Switchover from Injection to Recirculation (7.3.3.68)

8. Main Feedwater Isolation (7:.3:3:.7)

9. Control Room Isolation (7.35.3.8)



Steam Generator Level Control and Protecticn
(7.3.3.12)

1% Bu ftancerns (7,.3.3.13)

Independence Between Manual and Automatic Actions
(7.3.3.14)

Power Lockout for Motor=Operated Valves (7.3.3.15)
Remote Shutdown Capability (7.6.2.1)

Emergency Response Capability=R.G. 1.97 Rev. 2
Requirements £2.5.2:7)

NUREG=0737 Itenm 11.0.3 = Direct Indication of Relief
and Safety Valve Positions (7.5.2.3)

Bypass and Inoperable Status Panel (7.5.2.4)

I1E Bulletin 79-27, Loss of Non=-Class 1E Instrumenta=
tion and Control Power System Bus During Qperation
(7.5.2.9)

Reactor Coolant System Loop Isolation Interlocks
(7.6.2:2)

Primary Component Cooling Water Isolation from Reac=
tor Coolant Pump Thermal Barriers (7.6.2.3)

NUREG=0737 Item £11.X.3.9, Proportional Integral
Derivative (PID) Controller Modification (7.7.2.1)

High Energy Line Breaks and Consequential tontrol
System Failures (T7.2:.2)

Control System Failure Caused by Malfunctions of
Common Power Source orf Instrument Line (7.7.2:3)




7.1.6.2

Confirmatory Items

———— . ——

In a number of cases, the applicant has committed to pro=

< - ddmog - . Rt P

;ias 3ddtetamal 33c.mentation to
by the staff during its review. Based on information
provided during meetings and discussions with the appli-
cant, the technical issue has been resolved in an accept~
able nanne}. However, the applicant must formally docu=
ment his commitments for resolution of these items.

The sections of this report that address these items

are indicated in parentheses.
1. Main Feedwater Isolation (T3:3.73

2. Control Room Isclation on High Radiation Signal
(7.3.3.9)

3, Automatic Opening of Service Water System Valves
MOV 113C and 1130 (7.3.3.10)

4. NUREG=-0737 Item II.F.1 Accident Monitoring Instru=
mentation Positiens (4), (5), and (6) (7.5.2.2)

S5, Cold Leg Accumulator Motor=Operated Valve Position
Indication (7.6.2.4)



7.1.4.3

T.1.6.4

Technical Spezification Items

Items to be included in the plant Technical Spécifica=
tions and information to o€ au. .23 <3 sare of the ev=
fort to issue Technical Specifications are discussed in
the following sections:

1. Lead, Lag, and Rate Time Constant Setpoints Used in
Safety System Channels (T.2:221)

2. Turbine Trip Following A Reacto? Trip (7.2.2.2)
3. Trip Setpoint and Margins (7.2.2.8)

4., NUREG=C737 Item 11.K.3.10, Proposed Anticipatory Trip
Modification (7.2.2.5)

Site Visit

A site review will Dbe performed to confirm that the phy=
sical arrangement and jnstallation of electrical equip=
ment are in accordance with the design criteria and

descriptive information reviewed by the staff. The site
review will be completed before a License is issued; any

problems found will be addressed in a supplement to this

report.
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Fire Protection Review

The review of the emergency shutdown panel discussed in

Section 7.4 of this regort covered tne comp.ianc? CF

this panel with GDC 19, "Control Room." The aspects of

the emergency shutdown panel related to fire protection

and the review for conformance to 10 CFR 50, Appendix R

(safe shutdown analysis) -are included in Section 9.5 of

this report.

TMI Action Plan Items

Guidance on implementation of the TMI Action Plan was

provided to applicants in NUREG=0737. The items related

te instrunontafion and control systems are lListed below.

The specific secticn of the report addressing each item

is indicated in parentheses.

- Direct Indication of PORV and Safety Valve

(1) 11.0.3
Position (7.5.2.3)
2L.8.1:8 * Auxiliary Feedwater System Automatic

(2)
Initiation and Flow Indication (7.3.3.%2



(3) I!1.F.1 = Accident Monitoring Instrumentation
Positions (&), (5), and (&) (7.3.2.2)

(4) II.XK.3.1 - Installation and Testing of Automatic

Dmiie A s mg® - tak Vs . f a%d s
Cmi® @ 3%2d ~ o * . - 38L3% o

System (7.6.2.1)

- - - -Jw

(§) I11.K.3.9 = Proportional Integral Derivative Control=
Ller Modification (7.7.2.1)

(6) 11.XK.3.10 = Proposed Anticipatory Trip Modification
: (7.2.2.5)

(7) 11.X.3.12 = Anticipatory Reactor Trip Upon Turbine
Trip (7.2.2.68)




7.2.1

Reactor Trip System

pescription _
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ally Limit reactor operation within the Limits esta

ed in the safety analysis. This function is accomplished

py tripping the reactor whenever predetcr-incd safety

Limits are approached or reached. The RTS monitors vari=

ables that are directly related to system Limitations or

calculated from process variables. whenever a3 variable

exceeds a setpoint, the reactor is tripped by the inser=

tion of control rods. The RTS initiates a turbine trip

uﬁcn a reactor trip occurs. The RTS consists of sensors

and analog and.digital circuitry arranged in coincidence

Logic for monitoring plant parameters. Signals from these

channels are used in redundant Llogic trains. Each of

the two trains opens a separate and independent reactor

puring normal power operation, a dc under=

er holds the break=

trip breaker.

voltage coil in each reactor trip break

er closed. For a reactor trip, the removal of power to

the undervoltage coils opens the breakers. Opening

either of two sorﬁes-ccnncctod breakers interrupts the

power from the rod=drive motor generator sets, and the
control rods fall by gravity into the core. The rods

n until the trip brcnkors-ure manually

cannot be withdraw



reset, and the trip breakers cannot be manually reset
until the abnormal condition that initiated the trip is
Corvsecteds Bypass Jrzaiers are provided te permit the

testing of the primary breakers.

In addition to the automatic trip of the reactor des~
scribed above, there is also provision for manual trip

by the operator. The manual trip consists of two switch=
es. Actuation of either switch removes power from the
undervoltage coils and enorg}zos the shunt trip coils

of both reactor trip breakers. The shunt trip coils are
a diverse means for tripping the reactor trip breakers.
The reactor will also be tripped by actuating either of

the two manual switches for safety injection.

The generic implications of the Salem anticipated tran=
sient without scram (ATWS) events are discussed in Sec~

tion 7.2.2.3 of this report.

The reactor trips Listed below are provided in the
Beaver Valley Unit 2 design. The numbers in paren=

theses after each trip function indicate the tcincident
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logic; for example, two out of three £2/3).

(1) nuclear overpower trips
(a) power range high neutron flux trip (2/74)
(b) intermediate range high neutron flux trip (1/2)
(¢) source range high neutron flux trip (1/2)

(d) power range high positive neutron flux rate
trip (2/4)

(e) power range high negative neutron flux rate
trip (2/4)

(2) core thermal overpower trips
(a) overtemperature AT trip (2/3)
(b) overpower AT trip (2/3)
'\‘. (3) reactor coolant system pressurizer pressure and
water level trips
(a) pressurizer lLow pressure trip (2/3)

(b) pressurizer high pressure trip (2/3)

(¢) pressurizer high water level trip (2/3)

(4) reactor coolant system Low flow trips
(a) Low reactor coolant flow (2/3 per Loop) (2/3)
(b) reactor coolant pump breaker trip (2/3)
(¢) reactor coolant pump bus undervoltage (2/3)

(d) reactor coolant pump bus underfrequency (2/3)



.-

(5) Low feedwater flow trip (1/2 steam/feedwater flow
mismatch in coincidence with 1/2 low steam gener<
ator water Level)

T gca3m gene=atc” tag=tay: Lavel trip (RIS sae Lann
(7) turbine trip tanticipatory)
(a) Low auto stop oil pressure (2/3)
(b) turbine stop valves closed (4/6)
(8) safety injection signal actuation trip (See Sec~
tion 7.3) Ceincidence with actuation of Safety
Injection

(9) manual trip (1/2)

The power range high neutron flux trip has two bistables
¢or a high and a low trip setting. The hfgh setting trip
is active during all modes of operation. The low set=
ting trip provides protection during reactor startup and
shutdown when the reactor is below 10X power. The Low
setting trip can be manually blocked above 10% power
(P=10) and is automatically reinstated below the P=10

interlock.

The intermediate range trip provides protection during
reactor startup and shutdown. This trip can be manu~<

ally blocked above 10% power (P=10) and is automatically

reinstated below the P=-10 interlock.
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The source range trip provides protection during reactor

startup and shutdown when the neutron flux channel is

-1
helow *he P=§ interlock (& x 10 1am9). This ¢trio can

be manually blocked above P=6 interlock and is automat~-
jcally reinsta.ed below the P=4 interlock. It is also

automatically blocked above the P=10 interlock.

A power range high positive neutron flux rate trip occurs
when a sudden abnormal increase in nuclear power is de-
tected. This trip provides departure from nucleate boil~-
ing (DNB) protection against low=worth rod‘cjoction acci=-
dents from midpower and is active during all modes of

operation.

A powsr range high negative neutron flux rate trip oc-
curs when a sudden abnormal decrease in nuclear power fis
detected. This trip provides protection against two orf
more dropped rods and is active during all modes of oper<

ation.

The overtemperature AT trip protects the core against

a low departure from nucleate boiling ratio (DNBR).

The setpoint for this trip is continuously calculated
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by analog circuits to compensate for the effects of tem=
perature, pressure, and axial neutron flux difference on

DNBR Limits.

The overpower AT trip protects against excessive power
(fuel rod rating protection). The setpoint for this
trip is continuously calculated by analog circuits to
compensate for the effects pf temperature and axial neu=

tron flux difference.

The pressurizer low pressure trip is usodAto protect
against low pressure that could Lead to DNB. The reac<
tor is tripped when the pressurizer pressure (compensated
for rate of change) fails below a preset Llimit. This
trip is automatically blocked below approximately 10%
power (P=7 interlock) to allow startup and controlled

shutdown,

The pressurizer high pressure trip is used to protect
the reactor coolant system against system overpressure,
The same transmitters are used as for the pressurizer Low=

pressure trip except that separate bistables care used for

the high=pressure trip. The reactor is tripped when



pressurizer pressure exceeds a preset Llimit,

Ths pressurizer high water Level trip is provided as a
backup to the pressurizer high pressure trip and serves
to prevent water relief through the pressurizer safety
valves. This trip is automatically blocked below approx=
imately 10X of full power (P=7 interlock) to allow

startup.

The low reactor coolant flow trip protects the core
against ONB resulting from a loss of primary coolant
flow. Above the P=7 setpoint (approximately 10X power),
a reactcr trip will occur if any two Lpopi have Low flow.
Above the P=8 setpoint (approximately 48% power), a trip

will ocecur if any one Loop has lLow flow.

The reactor coolant pump breaker, bus undervoltage and
bus underfrequency trips protect the reactor core from

DNB., These trips are all automatically blocked below the

p=7 setpoint to allow startup.
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Tne Low feecwacer flow trip (steam/feedwater flow mismatch
coincident with Low steam generator level) protects the
reactor from a sudden loss of a heat sink. This trip is

active during all modes of operation.

The steam generator low=low water level trip protects
the reactor from Loss of heat sink in the event of a

sustained steam/feedwater flow mismatch.

A reactor trip on a turbine trip is actuated by trip
fluid pressure switches (two=out=of=three) or Dby closed
signals from the turbine steam stop valve position
switches (four=out=of=four). A turbine trip causes a

direct reactor.trip above 70X power (P=9 interlock).

A safety injection signal initiates a reactor trip. This

trip protects the core against a Loss of reactor coolant

or overcooling.

The manual trip consists of two switches., Operation of
either switch de-energizes the undervoltage coifls in each
Logic train. The breaker shunt coils in these breakers
are energized at the same time, which prov1dz’ a diverse

means to ensure that the “rip and bypass breakers are

tripped.
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The analog portion of the RTS consists of a portion of
the process instrumentation system (P1S) and the nuclear
instrumentation system (NIS). The PIS includes those de~
vices that measure temperature, pressure, flLuid flow,

and lLevel, The p1s also includes the power supplies,
signal conditioning, and pistables that provide initi=
ation of protective functions. The NIS includes the neu~
tron flux monitoring instruments, including power sup®

plies, signal conditioning, and bistables that provide

initiation of protective functions.

The digital portion of the RTS consists of the solid=
state logic prptoction system (ssLPS). The SSLPS takes
binary inputs (voltage/no voltage) from the P1S and NIS
channels corresponding to normal/trip conditions for
plant parameters. The SSLPS uses these signals in the
required logic combinations and generates trip signals
(ne voltage) to th- undervoltage coils of the reactor
trip circuit breakers, The system also provides annun<
ciator, status Light, and computer input signals that in=
dicate the condition of the bistable output signals,
partial and full trip conditions, and the status of var=
jous blocking, permissive, and actuation functions. 1In

addition, the §SLPS includes the logic circuits for test<
'ﬂ'o



*nalog signals derived ¢érom protection channels used for
non=protective functions such as control, remote process
indication, and computer monitoring are provided oy fsola=
tion amplifiers lLocated in the protective system cab=
inets. The isolation amplifiers are designed so that a
short circuit, open ¢circuit, or the application of cred-

ible fault voltages from within the cabinets on the iso=

Lated output portions of the cireuit (non=protective side)

«ill not affect the input signal. The signals obtained

from the isolation amplifiers are not returned to the

protective system cabinets.




Specific Findings

Leac, Lag,iand Rate Time Constant Setpoints Used In
Safety System Channels

Several safety system channels make use of L;;d, Lag,
or rate signal compensation to provide signal time re=
sponses consistent with assumptions in the Chapter 15
analyses., The time constants for these signal compen=
sations are adjustable setpoints within the analog
portion of the safety system. The time constant set=
points will be incorporated into the plant technical

specifications.

Turbine Trip Following A Reactor Trip

Credit is taken in the accident analysis for turbine

trip on a reactor trip. The protection system trips

the turbine tollowing a reactor trip using the turbine
onorﬁcncy trip system. Redundant circuits used to
trip the turbine are independently routed to and pro=
cessed within the emergency trip system to provide two
independent means of tripping the turbine, The cir=
cuits which traverse non=seismic qualified structures
are isolated from the solid State Protection System,
The circuits are fully testable during full power
operation., The staff finds this design to be con=

sistent with the function's importance to safety and,
therefore, acceptable.




T.2.2.3

T.2.2.6
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The staff will include in the plant techinical specifi=-
cations a recuirement to periodically test these

-

etreutts.

Design Modification for Automatic Reactor Trip Using

Shunt Coil Trip Attachment

The Westinghouse Owners Group (WO0G) has submitted a
generic design modification to provide automatic reac=
tor trip system (RTS) actuation of the breaker shunt
trip attachments in response to Salenm ATWS events.

The staff has reviewed and accepted the generic design
modification and has identified additional information
required on a plant specific basis. The applicant has
not however, provided a response to Generic Letter
83-28 which established the requirements for this modi~-
fication. The resolution of this matter will be ad-
dressed in a supplement to this report. This is an

open item.

Trip Setpoint and Margins

T.e setpoints for the various functions in the reactor
trip system are determined on the basis of the accident
analysis regquirements. As such, during any anticipated

operational occurrence or accident, the reactor trip



maintains system parameters with the following Llimits:

(1) minimum departure from nucleate boiling ratie

of 1.30.

(2) maximum system pressure of 2750 psi (absolute).

(3) fuel rod maximum Linear power of 18.0 kW per foot.

The staff requested detailed information on the method=

ology used to establish the technical specification trip

setpoints and allowable values for the Reactor Protec=

tion System (including Reactor Trip and Engineered Safe~

ty Feature channels) assumed to operate in the FSAR

accigent and transient analyses. This includes the

sollowing information:

(1) The trip setpoint and allowable value for the Tech=

nical Specifications.

(2) The safety Limits necessary to protect the inte=

grity of the physical barriers which guard again=

st uncontrolled release of radioactivity.

(3) The values assigned to each component of the com=

bined channel error allowance (e.g., modeling un=

certainties, analytical uncertainties, transient

svershoot, response time, trip unit setting ac~

curacy, test equipmant accuracy, primary eler nt

accuracy, sensor drift, nominal and Qar:h environ=

mental allowances, trip unit drift), the pasis for



7.2.2.5

these values, and the method used to sum the in=

dividual errors. Where zero is assumed for an
error a justification that the error is negligi=

ble should be provided.

The margin (i.e., the difference between the safety
Linig and the setpoint Less the combined channel

error allowance).

The detailed trip setpoint review will be performed as

part of the staff's review of the plant Technical Spe-

citications and will be completed pefore the operating

License is jssued.

NUREG=-0737 Item 11.X.3.10, Froposed Anticipatory Trip
Modification

The design jncludes an anticipatory reactor trip upon
turbine trip. Provisions are included toO automatically
hlock the reactor trip upon turbine trip at power
Levels below opproiﬁmatcLy 70% (P=9 interlock) where
the condenser steam dump js capable of mitigating the
reactor coolanf system temperature and pressure tran<
sient without actuating pressurizer power operated
relief valves. A decision to trip the reactor follow=
ing turbine trip at the SQX power Level, noted in the

TMI Action Plan requirements, would involve only



7.2.2.6
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bistable setpoint changes and not instrument hardware
changes. The staff finds that the design {s, there=
¢s5ra, acceptatle. The sne~i%is ~swer '° sl egtpgine
pelow which a reactor trip following a turbine trip
is blocked will be reviewed and specified in the plant

technical specifications.

NUREG=0737 Item 11.XK.3.12, Anticipatory Reactor Trip

on Turbine Trip

As scated above, the design includes an anticipatory

reactor trip on turbine trip. The staff has reviewed
the design for conformance tO gTP 1CSB=-26 and has iden=

tified the following concerns:

(1) The &/4 Logic, although redundant in each RPS
train, has four input channels developed from
position switch contacts on fho four turbine stop
valves. The installation of the stop valve posi=
tion contacts and their cable ~auting to the RPS
input cabinets de not preclude 3 single failure
$rom preventing either train ¢rom performing 1ts.

safety function.
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(2) The sensors and stop valve contacts are not quali=

fied to operate in a seismic event, P

This item is open pending our review of the applicant's ‘

response.,

723 Conclusions

Later.
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Engineered Safety Features Systems

Engineered Safety Features Actuation System (ESFAS)

The ESFAS ¢ a =2 ' ~é +n3 plant orotestion systen

that monitors selected plant parameters anc, on detec~
tion of out=of=limit congitions of these parameters,
will initiate actuation of appropriate engineered safe~-
ty features (ESF) systems and essential auxiliary sup=
port systems equipment., The ESFAS includes both auto~
matic and manual initiation of these systems. Also in=
cluded with the ESF systems'arc the cuntrol systems that
regulate operation of ESF systems following their ini:i-v

ation by the protection system,

The ESFAS is a functionally defined system and consists

cf:

(1) process instrumentation and control
(2) solid-state and relay logic

(3) ESF test circuits

(4) manual actuation circuits

(S) emergency generator load seguence control logic

The ESFAS includes two distinct portions of circuitry:
{1) an analog portion consisting of three to_four re=

dundant channels per parameter oFf variable to monitor



various plant parameters such as reactor coolant and
steam system pressures, temperatures, and flows and con=
iaiimEfit Bideewi @ @38 +8) & Jfgites zitisn consisting

of redundant logic trains that receive inputs from the

analog protection channels and perform the logic to actu=

ate the ESF equipments. The ESFAS is composed of NSSS
circuits designed by Westinghouse and BOP circuits de-

signed by Stone and Webster Engineering Corporation.

The actuation signals for each of the ESFAS functicns
are Listed below. The numbers in parentheses after each
actuation channel indicate the coincident Llogic; for

example, two out of four (2/4).

(1) Safety Injection
(a) Manual (1/2)
(b) High=1 Containment Pressure (2/3)

(¢) Low Compensated Steam Line Pressure
(2/3 in any line)

(d) Low Pressurizer Pressure (2/3)

(2) Containment Depressurization
(a) Manual (2/4)

(b) High=3 Containment Pressure (2/4)
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{3) Containment Isolation
(a) Automatic Safety Injection (Phase A isolation)
© nign=: Containment Fress.re (2/3)

o Low fompensated Steam Line Pressure
(2/3 in any Lline)

o Low Pressurizer Pressure (2/3)
(b) High=3 Containment Pressure (2/4)
(Phase B isolagion)
(e) Manual
" Phase A isolation (1/2)

Phase B isolation (2/4)

(4) Steam Line Isolation

(a) Low Compensated Steam Line Pressure
(2/3 in any Lline)

(b) High=2 Containment Pressure (2/3)
(¢) High Steam Line Pressure Rate (2/3 in any Line)

(d) Manual (1/2 for all L nes or 1/1 for each valve)

(5) Feedwater Line Isolation
(a) Safety Injection (same as item 1 above)

(b) High steam generator LlLevel (2/3 in any
generator)

(¢) Low Tavg (2/3) coincident with reactor trip



- 29 =

Auxiliary Feedwater System Actuation
The motor driven auxiliary feedwater pumps will be

started on any of the following signals:

(a) Safety Injection (same as Item 1 above)

(b) Low=Low Steam Generator Level (2/3 in any
generator) (2/3)

(e) Loss of Main Feedwater Pumps (2/2)

(d) Loss of Turbine Driven Auxiliary Feedwater Pump
Discharge Pressure (1/1)

(e) Manual Actuation (local or remote)
(1/71)
The turbine=driven auxiliary feedwater pump will

be started on any of the following signals:

(a) Low=low Steam Generator Level (2/3 in any
steam generator)

(b) Loss of Power (2/3 undervoltage at 4,16 KV
bus)

(e) Manual Actuation (local or remote) (2/2)

(7) Control Room Isolation
(a High=3 Containment Pressure (2/4)
(b) High Chlorine Content (2/3)

(e) Manual Containment Spray (1/2)

(8) Service Water System Pump Start and Isolation

(a) Safety Injection (same as Item 1 ab&ve)

(9) Emergency Diesel Generator Start=up

(a) Safety Injection (same as Item 1 above)
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ESF and EAS System Operation

The following Engineered Safety Features (ESF)‘and Es-
sential Auxiliary Support (EAS) sy75.8ms are jcentified

in the FSAR:

A. Engineered Safety Features Systems
Te Emergency core cooling system (ECCS)
Ss Containment depressurization system
a. Quench spray system
b. Recirculation spray system

3 Containment isolation system (including main
steam and feedwater jsolation)

4. Combustible gas control system
S, Auxiliary feedwater system
6. Habitability system for the control room envelope

o Supplementary Leak collection 2nd release system

Essential Auxiliary Support Systems

Te Service water system
B Safety-related ventilation systems
v = Emergency onsite power supply system

4, Emergency diesel generator associated systems
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Emergency Core Cooling System

The emergency core cooling system (ECCS) cools the reac-
tor core and provides sautic«n cagability for pipe breaas
in the reactor coolant system (RCS) that cause a Loss of
primary coolant greater than that which can be made up

by the normal makeup system, for rod cluster control
assembly ejection, for pipe breaks in the secondary cool=
ant system and for steam generator tube failure., The
primary function of the ECCS is to remove the sioréd and
fission product decay heat from the reactor core during
accident conditions. The ECCS consists of the high head
safety injection (HHSI)/charging pumps, Low head safety
injection (LHSI) pumps, safety injection accumulators,
containment recirculation spray pumps, refueling water
storage tank (RWST), the associated piping, valves, and

instrumentation.

The ECCS provides shutdown capability for the accidents
described above by injecting borated water into the RCS.
The system's safety function can be performed with a
single active failure (short term) or passive failure
(Long term). The emergency diesel generators supply

power if offsite power js unavailable.
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(3)

The changeover'fron the injec

mode is initiated automatically on RWST low=

coincident with a SI signal an
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The safety injection signal will start the diesel gener=

ators and automatically initiate the following actions

-~

starts HHSI/charging pumps
opens RWST suction valves to charging pumps

opens charging pumps to RCS cold Leg injection
headers isolation valves

closes normal charging path valves
closes charging pump miniflow valves’
start LHSI pumps

open any closed accumulator isolation valves

close volume control tank outlet isolation valves

tion mode to recirculation

Low Level

d involves the following

proceduras:

(1)

Automatically

(a) valves 8811A/8 associated with the LHSI pumps
and two containment recirculation spray pumps
are aligned for cold leg recirculation

(b) the HHSI/charging pumps are aligned to the
recirculation spray pump discharge

(e) the LHSI pumps stop on open signals from valves

8811A/8

(d) the RWST is isolated
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(2) Following these automatic actions, the operator
manually aligns valves to provide two separate
<ugt':narging pump subsystems ,i=~ gach consist-
ing of a charging pump and a recirculation spray

pump.

(3) After approximately 24 hours, the operator
manually aligns valves to establish hot leg
injection with two recirculation spray pumps

and two chargiry pumps providing the flow.

7.3.2.2 Containment Depressurization System

The containment depressurization system consists of the
quench spray system and the recirculation spray system,
Subsequent to a Jdesign basis accident (DBA), the quench
spray pumps and one of two chemical injection pumps are
started automatically on receipt of a containment isola-=
tion Phase B (CIB) signal. The isolation valves to the
quench spray discﬁarge headers and from the RWST receive
a confirmatory open signal. Each redundant quench spray
subsystem draws water independently from the RWST. Sodium
hydroxide solutiaon is added to the quench spray from the
chemical addition tank via the chemical injeition pumps.

On receipt of an RWST LoQ-Lou signal, the quench spray
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pumps stop and chemical addition flow is diverted to the

containment sump.

The four recirculation spray pumps start automatically in

approximately 210 seconds following receipt of a CIB signal

and take suction from the containment sump. Two of the
recirculation spray pumps perform the containment spray
function to replace the quench spray pumps after receipt
of the RWST Low=low signal and the remaining two pumps

are aligned for cold Leg injection.

Containment Isolation System Including Main Steam

And Feedwater Isolation

The safety function of the containment jsolation system
(CIS) is to automatically isolate the process Lines pene~
trating the containment structure. The CIS js designed
to Limit the release of radiocactive materials from the

containment following an accident.

The CIS is automatically actuated by signals developed
by the ESFAS in two phases: phase A containment isola-
tion and phase B containment isolation. Phase A iso=

Lates all non-essential process Lines penetrating the

containment. Phase B isolates all other process Lines

not included in phase A containment jsolation, except
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f$or the reactor coolant pump seal injection, safety in-

jection, auxiliary feedwater and containment depressuriza-

tion Lines.

Containment isolation valves, which are equipped with
power operators and are automatically actuated, may also
be controlled individually by manual switches in the
control roem. Containment isolation valves with power
operators are provided Wwith an open/closed indication,
which is displayed in the control room, ALL electric

power supplies and equipment necessary for containment

jsolation are Class 1E.

The main steam Line isolation signal is generated on low
steam lLine pressure, high=2 containment pressure or high

steam pressure rate., A manual block permissive is pro-

vided for the lLow steam line pressure signal for use dur-~

ing normal plant éooldouns and heatups. A high rate of

decreasing steam Line pressure ijs used to initiate main

steam Line isolation when the Low steam Line pressure

signals are blocked. The main steam ijsolation valves,

pball=type valves, are designed to prevent steam flow in

both the forward and reverse directions. These valves
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are opened hvdraulically and are held open by a mech=
anical latch. Upon receipt of a closure signat, de-
energization of 1 2 soiLenciss vr stergization ¢f a third
solencid releases the lLatch and the valve closes by
spring force. Each main steam isolation valve is cap~-
able of being tested on-line by partial closure of the

valve.

Feedwater Line isolation is provided to terminate main
feedwater following a pipe rupture or excessive feedwater
event. Upon receipt of an SI or steam generator high=
high Level signal all main feedwater pumps trip and all
feedwater 1soL£tion and feedwater control bypass valves
close. Upon receipt of either of the above two signals
or Low reactor coolant average temperature coincident
with reactor trip, all main feedwater control valves

close.

Combustible Gas Control System

The combustible gas control systems controls the con=
centration of hydrogen gas inside the containment follow=
ing a DBA., The system consists of two redundant sets

of hydrogen analyzers and combiners powered from separate
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emergency buses. Each set has a separate control panel
Located in the safeguards area outside the containment

and is manually operated following a DBA. -

Auxiliary Feedwater System

The function of the auxiliary feedwater system (AFWS) is
to provide an adequate supply of water to the steam gener<
ators if the main feedwater system is not available. The
AFWS consists of two morar=driven pumps and one tuibine-
driven pump with associated va'ves, controls, and instru-
mentation. Each motor=driven pump supplies water to a
saparate header while the surbine=driven pump can be manu<
ally aligned to either header, Water can be supplied to
each steam gcnérotor $rom either header. Flow is con<
trolled by a separate (redundant) flow control valve for
each header. The auxiliary feedwater pumps are started
automatically by the initiating conditions Listed in Sec~
tion 7.3.1, item (6), Each pump takes suction directly
through a separate supply Line from the seismic Category

1 primary plant demineralized water storage tank (PPDWST)
4ith makeup capability $rom the demineralized water stor=
age tank (DWST). A secondary seismic Category I water
supply is available from piping -ross-connections to the

service water system.
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The motor=driven pumps can be automatically or manually
operated from either the main control board or;the
emsrzengy shuTIowN panel (ESP), The tyrhine=driven
pump can be operated automatically or manually from
the main control board but only manually f=om the ESP.
One motor=-driven pump can be operated manually at the

alternate shutdown panel (ASP).

The amount of flow to any steam generator is Limited by
cavitating venturis Located in the auxiliary feedwater
line to each steam generator. The cavitating venturis

will prevent runout flow to a depressurized steam gen=

erator.

Habitability System for the Control Room Envelope

The control roum envelope consists of the Beaver Valley
Unit 2 (BY=2) control room, computer room and air=con=

ditioning equipment room; and the Beaver Val.ey Unit 1

(BV=1) control room, computer room, kitchen, medical,

and sanitary facilities, heating, ventilating, and air
conditioning equipment room, communication equipment

and relay panel room, and process instrument and -od

position room. The environmental habitabiLi?y system

$or the control room enve lope includes radiation
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shielding, redundant air supply and filtration systems,

and redundant air-conditioning systems.

The control room envelope air-conditioning system is

safety-related and maintains the ambient control room

tenperutufc, under normal conditions, at 75°F. The sys-
tem consists of two 100% capacity air-conditioning units
(ACU), each containing one fan, one service water cooling
coil, a direct-expansion cooling coil, a bag-type filter,
and a roll=type filter. One of the ACU's supplies a mix=
ture of outside and return air during normal operation.
Redundant chlorine gas detectors are Located at the con=
trol room air %ntake. Detection of chlorine Dby 2-out=of=-
3 detectors or a containment 1solat{on phase 8 (CIB) sig-
nal will automatically close the outside air intake damp~=
ers. During this condition the control room is maintain=
ed above atmospheric pressure by bottled compressed air

to preclude infiltration of outside air. Sixty minutes

after the receipt of a CIB signal, redundant parallel,

motorized dampers will open and one cf the two redundant

emergency control room supply fans will automatically
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start and maintain the pressure in the area after the
bottled air supply is exhausted. Air is drawn through
ena 0% %us radundant filtration units. The censrai TasTa
air intake is also provided with smoke detectors with
local alarms and annuniciation in the control room. In=

take dampers can be manually closed and smoke can be

purged from the control room.

The main control room area for both units are open to
each other. Their control room air-conditioning systems
are independent and physically separated. The bottled
compressed air system is common to both units and is
sized based on the combined area. Detection of chlorine
or a CIB signal in eithcr‘unit will 4solate the control

room from the outside air.

Supplementary Leak Collection and Release System

The primary function of the supplementary Leak collec~
tion and release system (SLCRS) is to ensure that radio-
active lLeakage from the containment following a DBA or
radinactive release due to a fuel handling accident is
collected and filtered $or iodine removal prior %O dis-

charge to the atmosphere. The system consists of two
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normal exhaust fans, two filter exhaust fans powered

from emergency buses, four filter banks, two d;mister
assemblies, and two emergency charging pump :ulicle ex~
haust fans. During normal operation, one normal exhaust
fan is operated with the other fan as standby. Also dur-
ing ncrmal operation both filter exhaust fans are manu=<
ally started and isolation dampers for one demister as-

sembly and filter bank are opened.

On a containment isolation (phase A) signal, the normal
exhaust fans are isolated and air is dive?tod through one
of the two para}tel demister assemblies and the aligned
filter banks before flowing to the filter exhaust fans.
High differential pressure across each filter bank is an=

nunciated in the control room.

Each exhaust fan can be manually started or stopped from
the control room and can supply emergency ventilation for

the charging pump cubicles and component cooling water

pumps.



Service Water Systenm

The service water system (SWS) performs both safety and
ngn=safety functions by grovidiaz cr0ling ~ater far heas
removal components during all modes of operation. The
service water system consists of two trains, each of
which contains one half-capacity pump, one strainer, and
associated piping and valves. A third half-capacity
pump is provided for backup redundancy. During normal
plant operation both trains are required but only one

train is required for safe shutdown.

The service water system is designed to meet the single

failure criteribn. Power is supplied to the two normally

opcratiﬁg pumps from separate cnergency buses and tre

third pump can be manually connected to either emergency

bus. On receipt of a containment isclation (phase 8)
signal, water is diverted from the primary component
cooling water heat exchangers, secondary component cool-
ing water heat exchangers, and chillers to the four con=
tainment recirculation spray coolers. On receipt of an
SI or lLoss-of-offsite power signal, the SWS pumps re=
ceive an automatic start signal and water is supplied

to the emergency diesel generator cooling sysfem heat

exchangers. The secondary component cooling water heat
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exchangers are not reguired after loss-of-offsite power
and will be automatically isolated on Low head®er pressure

~3 maintain the reguirzd flow %2 ather esyuinment,

On receipt of a containment isolation (phase A) signal,
double motor-operated isolation valves isolate the
non-safety-related portion of the system from the safety~
related portions. In the event of a failure in the non=
safety-related portion of the system, the valves close

automatically on Low system header pressure.

Safety-Related Ventilation Systems

The applicant has jdentified that the following systems

are safety-related:

(1) Control building ventilation system

(2) Emergency diesel generator building ventilation
system

(3) Primary 1ntak§ structure ventilation system

(4) Main steam and feedwater valve area ventilation
system

(§) Battery room ventilation system

(4) Emergency switchgear room ventilation system

(7) Safeguards area ventilation system

(8) Cable vault and rod control area ventilation system

The evaluation of these systems are addressed in Section

9.4 of this report.
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Emercency Onsite Power Supply System

The emergency onsite power supply system consists of

4 o
. 4 #v e@

tWwo “.15 KV gizsel generatcer:, s w2 RV SS°7 Tunes,;
various ESF and non-ESF 480V buses, motor control cen=
ters, and 208/120V power panels. There are four 120
VAC safety-related vital bus power supplies for safety~
related vital instrumentation and control Loads. The
evaluation of the emergency onsite power supply system

is addressed in Section 8.3 of this report.

Emergency Diesel Generator Associated Systems

The applicant has identified that thc.euorgency diesel
generator coofing water, combustion air intake and ex~-
haust, fuel oil storage and transfer; air-starting, and
Llubrication systems are safety-related systems. The

evaluation of these systems are addressed in Section

9.5 of this report.
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7.3.3.1

Specific Findings

NUREG-0737 Item II.E.1.2, AFWS Automatic Initiation

and Flow Indication

The automatic system used to initiate the operation of
the auxiliary feedwater system is part of ESFAS. The
redundant actuation channels that provide signals to
the punbs and valves are physically separated and elec~
trically independent. Redundant trains are powered
from independent Class 1E power sources. The initia~-
tion signals and circuits are testable during power
operation, and the test requirements will be included
in the plant Technical Specifications. ‘Manual initia=-
tion ang control can be performed from the main con-
trol board o; the emergency shutdown panel. No single
failure within the manual or automatic initiation sys=
tem for the auxiliary feedwater system will prevent
initiation of the system Dy manual or automatic means.
The environmental qualification is addressed in Section

3.11 of this report.

Redundant auxiliary feedwater flow instrument channels
are provided for each steam generator. Each channel is
powered from a separate Class 1E power source. Auxili=
ary feedwater flow indicators are located at the main

control board and the emergency shutdown panel. The

staff concludes that the design satisfies the require=

ments of NUREG=0737, jtem II.E.1.2.
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To3e3:2 Test of Engineered Safeguards P-4 Interlock

0n November 7, 1979, Wwestinghouse notified the Commis=
sior of 3~ w=da%esatacly ‘ailure that could exist in the
engineered safeguards p-4 interlocks. Test procedures
were developed to detect failures tihrat might occur.

The procedures require the use of voltage measurements

at the terminal blocks of the reactor trip breaker cab-

inets.

The staff raised a concern on the possibility of ac=
cidental shorting or grounding of safety system cir=
cuits during testing of the P=4 interlocks. The appli=-
cant is studying this issue. This item is open subject

to our review of the applicant's pending response.

7.3.3.3 Undetectable Failure in Online Testing Circuitry for
Enginoerod Safeguards Relays

on August &6, 1982, Westinghouse notified the staff of

a potential undgtcctablc $ailure in online test circuit=
ry for the master relays in the engineered safeguards
systems, The undetectable failure involves the output
(slave) relay continuity proving lLamps and their associ-
ated shunts provided by test pushbuttons. 1f after test-

ing, 3 shunt is not provided for any provigg lLamp because
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of a switch contact failure, any subsequent safeguards
actuation could cause the lamp to burn open pefore its
szs2anisead glave ~alay is energized, This wauld then
prevent actuation of any associated safeguards devices
on that slave relay. westinghouse has provided test
procedures that ensure that the slave relay circuits

operate normally when testing of the master relays is

completed.

Until an acceptable circuit modification is installed
or the applicant commits to perform the tests recom=
mended by Westinghouse immediately following the month=
Ly tests of an associated master relay, this is an

open item,

Service Water System Isolation on Low Header Pressure

During the staff's review of the service water system,
it was noted that on low service water system header
pressure the service water system is isolated from

the secondary component cooling uat;r h!;t exchangers
and the standby service water pump is automatically
started. There is Llittle information in FSAR Section
7 on this circuitry for our review anq the FSAR does

not provide a design basis for this system. Therefore
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the staff requests sufficient information be provided
for our review and if this isolation is safety signifi=

cant, tnat information be provic:e in tne appropriate

section of the FSAR. This is an open item.

Normal Letdown Line Relief Valve

The staff raised a concern that the relief valve Lo~

cated on the letdown Line would relieve primary cool=

ant to the pressurizer relief tank in the event the
jsolation valves inside containment did not close
on a containment jsolation signal (vhile the isola=
tion valve outside containment did close) or if the
outside cont;inuent isolation valve failed closed.
The staff considers this an open issue subject to

our review of the applicant's response.

Switchover from Injection to Recirculation

The applicant has indicated that the design is in=

complete for several areas related to this item.

Based on a review of preliminary information, the

staff has expressed concerns in

the following areas:
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(1) Charging pump mini=flow valve control design is
nat finished. Valve positions are not¥ provided
as inputs int> 2,5:838 or inoperaoie status ingi=
cation. Deadheading of the charging pumps may

be a problem.

(2) The interlocks used for the switchover are com=

plex and make testing complicated.

The staff requests detailed schematic drawings and pip=
ing diagrams be provided when the design is finalized.

This item is open.

Main Fecduaier Isolation

buring the staff's review of the main feedwater isola-
tion circuitry, discussions with the applicant indi-
cated that for S.I. or steam generator high level only
one train of autcmatic closure is provided for the nain
feedwater isolation valves. An additional train of pro=
tection is provided by automatic closure of the main
teedwater control and bypass valves with tripping of

the main feedwater pumps and subsequent closure of

their discharge valves. Also on a Low Tavg coinci=
dence with reactor trip only a single trajn of auto-

matic closure is provided $or the main feedwater
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control valves with no closure provided for the main

feedwater isolation and bypass valves.

The stafé h3z3 expressed concern that
dundancy for protective action initiated by lLow Tavg
coincident with reactor trip may be a safety signifi=

cant i;suc and therefore considers this an open issue.

Additionally, FSAR Figures 7.2-=1 (Sheet 13) and 7.3-18
do not agree with the information provided by the appli=
cant. The staff considers the revision of these FSAR
figures to agree with the final design to be a confirma=

tion item.

Control Room Isolation

The applicant has indicated that the design of the con=
trol room and pressurization system is incomplete at
this time. Based on our review of prelininary informa=-
tion, the staff has expressed a concern that the design,
which is integrated into the current control room isola=

tion and pressurization system, may not meet the re=

quirements of GDC=5, "“Sharing of structures, systems,

and components.”

The staff requests detailed schematic drayings be pro<=

vided for this system <hen the design is finalized.

This is an open item.
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Control Room Isolation on High Radiation Signal

Puring the staff's review of the control room isola-

tion system, a conflict was found between the plant
schematics and the information -provided by FSAR Fig-
ures 7.2=1 (Sheet 8) and 7.3-13. These figures show

that the control room is isolated by a high radiation

signal which is, according to the applican®, in error.

This item is confirmatory subject to revision of the

FSAR to eliminate this error.

Automatic Ooening of Service Water System Valves

puring the staff's review of the service water system,
an error was found in FSAR Figure 9.2=4 which shows
that valves MOV113C and O receive automatic open sig=-
nals. Since the appliciat indicated that this is not
the case, this item is confirnatory'subject to revision

of the FSAR to eliminate this error.
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Level Measurement Errors Resulting From Environmental
Temperature E¥fects on Level Thstrument Reference Eegi

The staff requested that the applicant evaluate the ef=-

im prafamance legs nf water

Llevel measurement systems due tO high energy=~lLine

breaks. This issue was addressed for operating reac-
tor through IE Bulletin 76=21. 1In FSAR Amendment No.
4, the applicant committed to insulate the steam gen<
erator reference lLegs in response to the heat up con~
cern addressed in IE Bulletin 79-21. The staff finds

this acceptable,

Steam Generator Level Control and Protection

Three steam éencrator Level channels are used in a two~-
out=-of=-three logic for jsolation of’fpcduator on high
steam generator Llevel. One of the three Level chan=
nels is used for control. This design for actuation of
feedwater isolation does not meet the requirements of
Paragraph 4.7 of IEEE 279 on "Control and Protection
System Interaction” in that the failure of the level
channel used for control could reguire protective ac=
tion and the remainder of the protection system chan=
nels would not satisfy the single=-failure criterion.
The applicant has not responded to this coffcern. This

is an open item.
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1€ Bulletin 80-06 Concerns

a review of all systems

<

1€ Bulletin 80-06 requests

serving safetv=related functions to ensure that no

device will change position solely because of the

reset of a ESF actuation signal. The applicant was

requested to respond to IE Bulletin 80-06.

The staff has reviewed the applicant's response, con<

tained in Amendment 4 of the FSAR, and finds that the

applicant only reviewed the specific potential problems

Listed in IE Bulletin 80-06. The intent of I1E Bulletin

80-06 and NRC Question 420.3 was to require all safety~

related systems tO be reviewed. This item is open un<

til a complete response is provided by the applicant.

ence Between Manual and Automatic Actions

Independ

In the applicant's response to IE Bulletin 80-06, the

statement is made that "all circuitry for components

actuated by an ESF actuation signal have been designed

such that the ESF signal cannot pbe overridden manually

or automatically with an ESF actuation signal present.
A component may be reset by first resetting the ESF

actuation signal and then manually resetting the com=

ff's review of the twransfer

ponent.” Also the sta
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¢rom the control room to the ESP revealed that safety
injection pumps cannot be stopped manually if SI is

inisjated nafter the transfer.

The, staff ic concerned that under accident conditions,
as well as inadvertent initiation of safety actions,

the inability of the operator to exercise control could
Lead to consequential damage of safety=-related equipment
or prevent initiation of protection systems. The staff
$avors independence petween manual and automatic safety~
related actions and pbelieves that a safety significant
jssue may be introduced if the operator is prevented

¢rom exercising manual control. This is an open item.

Power Lockout for Motor-Operated Vitves

Certain motor-operated valves, such as those for cold=
Leg accgnulator jsolation, require power Llockout (re=
moval) to meet the single-failure criterion. The power
Loskout scheme used by the applicant uses an addition=
al, manually controlled (via removable banana plugs)
contactor. The staff concluded that a short or relLay
failure in this circuitry could constitute a non=

detectable failure and thus violate the single=fail~=

ure criterion.
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The staff has expressed this concern to the applicant
and considers this item open subject to our Teview

of tne applicant's penaing response.

Conclusion

Later.
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Systems Required $or Safe Shutdown

System Description _

Thig seztion describes the egquinment and associated con-

trols and instrumentation of systems required for safe
shutdown, It also describes controls and instrumentation
outside the main control room that enable safe shutdown

of the plant in case the main control room needs to

be evacuated.

safe Shutdown Systems

Securing and maintaining the plant in safe shutdown con=

dition can be achieved by appropriate alignment of se-~
Lected systems that normally serve a variety of opera=

tional functions., The functions which the systems re<

quired for safe shutdown must provide are:

(1) Prevent the reactor from achieving criticality, and

(2) Provide an adeguate heat sink such that the design
and safety Limits of the reactor coolant system
temperature and pressure are not e-ceeded.

To perform the above functions, the systems required

for safe shutdown must have the following capabilities.

(1) B8oration

(2) Adequate supply of auxiliary feedwater, and

(3) Residual heat removal.
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In addition to the operation of systems required to
provide the above functions to achieve and maintain

safe shutdown, the following conditions are applicable:

(1) The turbine is tripped (in addition to automatic
trip this can be accomplished manually at the tur-

bine as well as from the control room);

(2) The reactor is tripped (in addition to automatic
trip this can also be accomplished manually at
the reactor trip switchgear as well as from the

control room);

(3) ALl automatic protection and control systems are

functioning (discussed in Section 7.2 and 7.3).

The monitoring indicators for maintaining hot standby

are as follows:

(1) Water Level for each steam generator

(2) Pressure for each steam generator

(3) Pressurizer water level

(4) Pressurizer pressure

(§) Primary coolant hot and cold lLeg temperatures

(6) Auxiliary feedwater flow for each steam generator

(7) Primary plant demineralized water stor?ge tank
Level

(8) Source range flux monitor
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The above indicators are provided in the main control
room and also on the emergency shutdown panels except
for the PPOWN3T Level -~*:1 is not 2r:.ided On the

emergency shutdown panels.

The systems used for safe shutdown include the following:
(1) Reactor Coolant System (RCS)

(2) Main Steam System

(3) Auxiliary Feedwater System

(4) Chemical and Volume Control System (Cves)

(5) Primary Plant Component Cooling Water System

(6) Service Water System (SWS)

(7) Residual Heat - Removal System (RHR)

(8) Supportive HVAC Systems
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Reactor Coolant System

The reactor coolant sys*em transfers core residual
heat to the steam generators. The reactor cSre is at
a lower elevation than the steam generators ensuring
that heat can be transported from the reactor core to

the steam generators via natural circulation.

Main Steam System

The main s:eam system consists of main steam piping,
power—-operated atmospheric steam relief valves (PORVsS),
safety valves, and main steam isolation valves. The
system is used for maintaining a hot siandby condition
and for ;lant cooldown to the temperature and pressure
at which the RHR can be placed in operation., Core re-
sidual heat and RCS sensible heat can be removed by
use of the safety grade PORV's if the main condenser

is not in service.

Auxiliary Feedwater System

See Section 7.3 for a discussion of the auxiliary feed-

water system,
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Chemical a~d Volume Control System

The CVCS 1s designed to:
Maintain a predetermined water level in the

pressurizer.,

- Maintain seal water injection flow to the reactor

coolant pumps.

3. Control reactor coolant water chemistry conditions,
radioactivity Level, and soluble chemical neutron

absorber concentration.

b, Provide emergency core cooling.
Se Provide means for filling and draining the reactor

coolant system,

The safety-related part of the CVCS consists of the HHSI/
charging pumps and their associated valves and piping
used for emergency core cooling. For safe shutdown the
CVCS provides a safety grade means to borate the RCS

via the boric acid pumps and tanks and the charging

pumps and their valves and piping. Additionally, the
CVCS provides a safety grade means for RCS inventory
control with the aforementioned equipment and the

reactor head letdown system.
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Primary Plant Component Coocling Water System

The primary plant component cooling water sy?tem serves
as an intermediate s3ystem and a sectcnlary Sounga“y
between the RCS and the SWS. The SWS provides an as-
sured source of cooling water to the primary plant
component cooling water heat exchangers. The r~imary
plant component cooling water system is not required to
mitigate the consequences of accidents, but is required
to supply water to the RHR heat exchangers in the long
term for the cold shutdown condition. During normal

operation, cross~ties between redundant flow paths are

open. Valves are provided to allow isolation of redun=
dant flow paths to ensure that at least one primary
plant component cooling water pump and heat exchanger
can supply cooling to one RHR heat exchanger in the
Llong term. A third primary plant component cooling

water pump is provided as a back-up.

Service Water System

See Section 7.3 for a discussion of the service water

system.
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Residual Heat Removal System

The residual heat removal system (RHRS) trad;fors heat
irom the RCS to the primary plant compoient <0c.ing
water system during plant cooldown from hot standby to
cold shutdown and controls the temperature of the

primary coolant during cold shutdown. The RHRS con=

sists of two redundant, separate, and independent trains

each of which is pcwered from a different Class 1E
bus and is capable of maintaining its design cooling
function even with a major single faiture such as a

failure of a pump, valve, or heat exchanger.

Supportive HVAC Systems

See Section 9.4 for an evaluation of these systems.

Remote Shutdown Capability

In the event the control room must be evacuated, the

operators can establish and maintain the plant in a
hot shutdown condition from outside the control room
through the use of controls and indicators Located at
the emergency shutdown panel (ESP). Two redundant

trains of controls are provided for the ESR which is

Located in a Locked room with access controlled by key

or keycard. Transfer switches on the ESP allow the
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operator to transfer control of individual components
required for safe shutdown from the control soom to the
ESP. Any transfer action is annunciated in the control
room and any automatic action, such as SI, initiated
from the control room continues functioning upon trans=

fer.

Specific Findings

Remote Shutdown Capability

GDC=19 requires that equipment at appropriate locations
outside the control room be provided to achieve a safe
shutdown of the reactor. The Standard Review Plan (SRP)
Section 7.4 fnterprets the GDC=19 requirements. The de~
sign should provide redundant safety grade capability

to achieve and maintain safe shutdown from a location
or lLocations remote from the control room, assuming no
fire damage to any required systems and equipment and
assuming no ucciqcnt has occurred. The remote shutdown
oquipn;nt should be capable of maintaining functional
operability under all service conditions postulated to
occur including the seismic event. The remote shutdown
station and the equipment used to maintain safe shut=-

down should be designed to accommodate a simgle fail-

ure.
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In the FSAR Section 7.4.1.3, the applicant states that
the design basis for control room evacuation does not
consider a single failure. The staff finds the appli=
cant's design basis for remote shutdown capability unac-
ceptable., The staff requires that the applicant clar~
ify the design criteria for remote shutdown and address
the isolation, separation, qualification and transfer/
override provisions of the remote shutdown equipment in

Section 7.4 of the FSAR, This is an open item.

Conclusions

Later.
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Information Systems Important to Safety

System Description

Indicators, annunciators, recorders, and ligﬁts are used
to provige inforamati.un tO tne Sperator <. SIS
accident monitoring and normal opgrating conditions.

The information is displayed on the operator's console,
the various control boards in the control room, and

the remote shutdown panels., The systems for which

this information ijs provided include the following

functions:

(1) Reactor Trip
(2) Engineered Safety Features

(3) Safe Shutdown.

safety-Related Display tnstrumentation

The applicant has conducted an analysis to identify

the appropriate variables for the operator to monitor
conditions in the reactor coolant system, the secondary
heat removal system, the containment, the engineered
safety features systems and the safe shutdown systems.
The safety-related display instrumentation provides

the information necessary for the operator to perform
the required manual safety functions following a reac<

tor trip. It provides information for all operating

cunditions, including anticipated operational occur=

rences, accidents and post accident conditions.
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Table 7.5=1 in the applicant's FSAR identifies the safe-
ty=-related display instrumentation and includes the

fo.Lowing information for each vo ::

1. Instrument range

2. Environmental qualificaticn

3. Seismic qualification

4. Display methodology

2 Type and category (per the definition in R.G.

1.97 Rev. 2)

The evaluation of environmental qualification is ad-

dressed in Sections 3.10 and 3.11 o( this report.

8ypass and Inoperable Status Indication

Automatic bypass or inoperable status indication is
provided in the control room for each redundant portion
of a safety-related system. The indication of bypassed
or inoperable status was designed following the guidance

provided by R.G. 1.47 Revision 0.
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The function bypass alarms receive their inputs from

valve position Limit switches, circuit breaker auxili-
ary contacts, switch contacts, relays, etc. Sndicative
or function inoperabi. . i;. iy Fum SERLT. actusttTe
of each bypass.alarn are also provided in the control

coom,.

Bypass indication alarms are tested by a test contact
that simulates operation of the remote contacts to

verify proper operation of the alarm circuits.

The design and instaLLatioﬁ of the bypass and inoper<

able status 4indication is such that a failure in an
alarm circuit will have no adverse affect on the func~
tion monitored or on any of the other functions mon=

itored by the bypass alarm panel.

8ypass indication is provided in the control room for

each train of the following systems:

Residual heat removal

Auxiliary feedwater

High head safety injection

safety injection accumulators (Train A only)
Low head safety injection
Quench spray
Recirculation spray
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Containment penetration

Service water

Primary component cooling

Fuel pool cooling

talid state nrotertinng

Vital instrumentaticn eLeci’ ical

Main control room ventilation isolation
Contnrol building ventilation

Safeguards area ventilation

Cable vault and rod control area ventilation
Supplementary lLeak collection

Auxiliary building ventilation

Emergency switchgear area ventilation
Battery room ventilation

Emergency diesel generator

Emergency diesel generator support

4,160 V emergency electrical

480 V emergency electrical

125 V dc emergency electrical

Intake structure ventilation

Bypassed inoperable status indication inhibited

(indicating Light only)
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Specific Findings

Emergency Response Capability = R. G. 1.97 Rev. 2
Requirements

Generic Letter NO. 82-33 included additional clari=
¢ication regarding Regulatory Guide 1.97, Revision 2,
relating to the requirements for emergency response
capability. The applicant's letter dated September
12, 1983, provided the response to the part of Gen=
eric Letter No. 82-33 pertaining to R. G. 1.97, Rev. s
The staff will perform an audit of the applicant's
method of implementing R. 6. 1.97, Reu, 2, and the
applicant's supporting technical justification for any
proposed alternatives. The current Sthedule for com=
pletion of gho staff's review is Au3dust 1984 and the
results of that review will be included in a supple~

ment to this report. This is an open item.

NUREG=-Q737 Item 11.F.1 Accident Monitoring
(5), and (6)

Instrument.tion Positions (&),

positions (&), (5), and (&) of this action plan item
require installation cof the extended range containment
pressure monitors, containment water Level monitors,
and containment hydrogen concentration monitors. Table

7.5=-1 of the FSAR provides information ¢0g positions
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(4) and (5), but indicates that information for posi-
tion () will be provided later. Since the applicant
s~4 pur revieu *hys fa~ indicates sanforma~ze with the
requirements for positions (&), (5), and (6), this is
confirmatory subject to revision of FSAR Table 7T.5=1

for position (6).

NUREG-0737 Item I1I.D.3 = Direct Indication of Relief

and Safety Valve Positions

The information providea in Section 7.5 of the FSAR is
inadequate for the staff's review oé this item, The
applicant stated that the design is incomplete at this
time. This item is open pending our review of informa=
tion to be provided by the applicant when the design is

finalized.

8ypass and Inoperable Status Panel

The FSAR Section 1.8 states that the design follows the
guidance of R.G. 1.47, Bypassed and Inoperable Status
Indication for Nuclear Power Plant Safety Systems.
During our review, the staff audit reviewed some of

the design drawings which contain information of the
bypass and inoperable status panel. MHowevaer, there

is Little information in the FSAR to describe the
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system, The staff requests that the applicant provide
the descriptive information in Section 7.5 of the FSAR
to demonmstrate the confarmance with R.G. 1.47, This is

an open item.

1€ Bulletin 79-27, Loss of Non-Clas., 1E Instrumentation

and Control Power System Bus Duringfgptration

The staff requested that the applicant review the ade-
quacy of emergency operating procedures to be used by
control room operators to attain cold shutdown on loss
of any Class 1E or non-CLais 1€ buses supplying power
to safety-or-nonsafety=-related instrument and control
systems., Thfs jssue was addressed for operating reac-

tors through IE culletin 79=-27.

The staff has reviewed the applicant's response, con=
tained in Amendment & of th: FSAR, and finds it to

be inadequate. The intent of Bulletin 79=27 and NRC
Question 420.2 was for the applicant to do an in=depth
review of all non=Class 1E and Class 1€ buses which
could affect the plant's ability to achieve a cold
(net just hot) shutdown. 1¥f problems were uncovered
by the in=depth review, design modifications were to
be made or emergency procedures were to be Leveloped

to ensure that cold shutdown could be achieved.
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The following statements, which cause staff concern,

<

were contained in the applicant's response:

(1) "At present ro such control room alarm or

indication has been provided for the normal

120V ac/125V dc distribution system,"

" ..loss of a vital or normal bus could
affect the unit's ability to attain cold

shutdown."

Accordingly, to provide assurance that the concerns

of Bulletin 79=27 have been adequately addressed, the

following information is required:

(1) An affirmative or clearly implied statement of

conformance to all the bulletin requirements.

A List of instrumentation and control power buses
reviewed, or a positive statement that all required

buses were reviewed.

An affirmative or clearly implied statement that
Loss of bus alarms and indications in the control

room have been reviewed.
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(4) An implemented or proposed design change for all

deficiencies identified.

(5) A schedule for completion of proposed design chan=-

ges, if applicable.

This is an open item.

Conclusions

Later.
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Interlock Systems Important tO Safety

System Description

The systems described in this section operate to re<
dyse the sahakitity of accurrence 0of¢ soecific

events or to maintain safety systems in a state to

assure their availability when required.

Residual Heat Removal Isolation Valve Interlocks

The Residual Heat Removal System (RHRS) consists of
two residual heat exchangers, two pumps, and the

associated piping, valves, and instrumentation nec=
essary for operational control. The inlet Lines to
the RHRS are connected via a single suction header
to a hot leg of a reactor coolant Loop, and the re=

turn Lines are connected to the cold Legs of two re~=

actor coolant LoopsS.

The RHRS is a Llow=pressure system and is jsolated
du}ing normal operation from the high=pressure re-
actor coolant system. The isolation js provided

by two motor=operated valves in series in each

of the two residual heat removal pump suction Lines
and a uotor-oporatod valve and a series check valve

in each discharge line. {nterlocks provo;t opening
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of the motor-operated valves until the reactor cool-
ant system pressure is below a predetermined value
(approximately 425 psig). Once openecd, tne:vatves
i1 atege t:%c~atizally i sng m=g3i,re inzreases
above a preset value (approximately 750 psig). The
positions of the valves are indicated on the main
control board by Lights actuated by valve limit
switches. Two pressure transmitters, powered from
separate emergency power sources and supplied from

separate vendors, are used to derive the isolation

valve interlocks.

Cold Leg Accumulator Motor=Operated Valve Interlocks

The accumulators are pressure vessels partially
$illed with borated water and pressurized with
nitrogen g4as. During normal operation each accum=
ulator is isola* { from the reactor coolant system
(RCS) by two check valves in series. Should the
RCS pressure fall below the accumulator pressure,
the check valves open and borated water is forced
into RCS. To prevent injection of borated water at
Low pressure operation during shutdown and startup,
each of the accumulators is provided with a motor=
sperated isolation valve in series with the check
valves., The valve is closed by the operator short<

Ly after the RCS is depressurixed pelow the safety

injection unblock setpoint.
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The motor-operated isolation valves are controlled
by switches on the main control board and are inter=

locked as follows:

(1) They open automatically on receipt of a safety

injection signal ("S™)

(2) They open automatically whenever the RCS pressure
is above the safety injection unblock pressure

(P=11 interlock)

(3) They cannot be closed as long as an "s" signal

is present.

After the RCS pressure is decreased during shutdown
and the loto}-oocratod isolation valves are closed,
power to the valves fis disconnccfﬁd‘to prevent acci=
dental operation. The power to the valves is also
disconnected after the valves are opened during nor=
mal power operation to prevent accidental closing.
Lights, actuated by the valve motor=operated Limit
switches, provide valve position indication in the
control room. Alarms, operated by both the valve
motor operator Limit switch and valve stem Limit
switch, are activated when a valve is not fully

open with the system above the safety inje¥tion un=

block pressure,
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RCS Overpressure Protection During Low Temperature
Operation

The reactor coolant system overpressure protection dur<

i . - e L . i is dependent upon semi=
automatic opening of two pressurizer power operated
relief valves (PORVS). The actuation logic for the
PORVs continuously monitor RCS temperature and pres-

sure conditions.

Wwhen the RCS is at normal ocperating pressure and tem=
perature conditions, an ARM/BLOCK switch on the main
control board is in the block position. The monitored
RCS temperature signals are processed to generate a
reference pressure Limit and to generate an alarm to
alert the operator to manually arm the system at a

Low temperature setpoint. An actuation signal to

open the PORV's is generated when the system pressure
exceeds the reference pressure and the system is manu=-

ally armed.
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Wide range temperature signals are used to generate
the reference pressure Limit which is compared to the
actually RCS pressure monitored by wide rand; pressure
channels. The difference signal «ill first annunciate
a main control board alarm whenever the measured pres-
sure approaches, within a predecermined amount, the
reference pressure. A further increase in measured
pressure will then generate an annunciated actuation
signal. Upon sufficient RCS inventory lLetdown, the
RCS pressure decrease will clear the actuation signal
and cause the PORV's to close. Separate temperature
and pressure transmitters are provided ¢or each train

of PORV actuation.

Reactor Coolant System Loop Isolation Valve Interlocks

The purpose of these interlocks is to ensure that an
accidental reactor coclant pump start=up in an unbor=
ated and/or cold, isolated reactor coolant loop results
in a relatively slow reactivity insertion rate. This
is accomplished by ensuring that the initial flow from
an isolated lLoop to the remainder of the RCS is through
the relief Line bypass around the closed cold leg isola~
tion valve. This small flow, which allows the boron
concentration/temperature to be brought ‘n;b equili=
brium relatively slowly, must exist for approximately
one hour before the cold Leg isolation valve can be

opened.
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reactor coolant system Loop isolation interlocks

as follows:

Hot lLeg isolation valve cannot be opened unless

cold Leg isolation valve is closed.
Reactor coolant pump cannot be started unless:

a. Cold Leg isolation valve is closed and relief

Line bypass valve is open or

b. Cold Leg and hot leg ijsolation valves are

both open.
Cold Leg isolation valve cannot be opened uniess:.

a. Hot leg isolation and relief Line bypass vilvcs
have been open and relief Line flow has existed

alt for a specified time and

b. Cold Leg temperature/hot leg temperature are
uithin.zooF of the highest cold leg temper=

ature/hot Lleg temperature in other Loops.

Redundant and independent valve Limit switches and diff=-

erential pressure switches are used to develop the above

interlocks.
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Specific Findings

NUREG=0737 Item II.K.3.1, Installation and Testing of
Automatic Power=-Operated Relief Valve Isolation System

This Action Plan item requires all PWR Llicensees to pro=

Q
vide a system that uses‘PORv block valve to protect

against a small break loss-of=-coolant accident. The
system would automatically close the block valve when
the reactor coolant system pressure decays after the
PORYV opens. The staff requirements provide, however,
that such a control system is not required if studies
provided in response to item I1I.K.3.2 show that the
probability for the PORV sticking open is sufficiently

small.

The applicant has stated that he agrees with the West~
inghouse determination that an additional block valve
closure system would add Littie protection against a
PORYV failure. 1f the staff does not accept the West~
inghouse conclusions (under II.K.3.2 review), we will

address this item in a supplement to this report.

Reactor Coolant System Loop Isolation Valve Interlocks

The FSAR 7.6.6 describes the reacter coolant system
Loop isolation valve interlocks. The description is

incomplete and additional information ‘s required to
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clarify that the design is in conformance with IEEE-
STD=279 regquirements. Additionally, the staff is
concerneg t13:, Zuriag opert2tteT g22> =1 L3328, the

criteria for testing and single failure may not be met

due to reduced protection logic. This is an ocpen item.

Primary Component Cooling Water Isolation from Reactor
Toolant Pump Yhermal Barriers

The FSAR Section 9.2.2 describes the jsolation of the

reactor coolant pump thermal barriers from the primary
component couling water system. A check valve is in-
stalled in each inlet cooling water Line to the thermal
barrier cooling coil and an air-operated isolation
valve is installed in each outlet Ltne. Each isolation
valve closes on signals developed from a corresponding
line's pressure or flow sensor. Because the FSAR does
not provide the design basis for this isolation, the
staff is concerned about jts safety significance.
Therefore, the staff reguests the applicant provide
information about the design basis for this system and
a discussion cn the consequences of either the check
valve or the air-operated isolation valve failing to
close under conditions related to the design basis.

This is an open item.
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Cold Leg Accumulator Motor-Operated Valve Position -
!nE‘cation e

9.=imng the s*3f¢'s ~erieuw =% the odyer lockout cir-
cuitry, a conflict was found between plant schematics
and the information provided by FSAR Section 6.3.5.5.
The FSAR states that the valve position indicating
Lights are powered by the valve control power which is
removed during power lockout. The schematics indicate
that redundant valve position indication is provided
and is not effected by power removal, This item is

confirmatory subject to revision of the FSAR to update

the description to eliminate this conflict.

Conclusions

Later.



Tl Control Systems

The general design objectives of the Plant Control Sys-<

ten are:

(1) To establish and maintain power equilibrium of
the primary and secondary system during steady-

state unit operation;

(2) To constrain operational transients so as to pre=
clude unit trip and re-establish _teady=-state unit

operation; and

- (3) To provide the reactor operator with monitoring in-
strumentation that indicates all required input

and output control parameters of the systems and
provides ého capability of assuming manual control

of the system.,

Tl el System Descriptions

(1) Reactor Controi. System

The reactor control system enables the alant.to
accept » step lLoad increase or decrease of 102
and a ramp increase or decrease of 5X per minute
4ithin the Load range of 15% to 100X without re=
actor trip, steam dump, oOFr prcssurizer-relicf

actuation (subject to possible xenon Llimitations).

The system also maintains the reactor coolant
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average temperature within established Limits by
generating the demand signatls for moving the con-

trol reods.

(2) Rod Control System

The rod control system modulates the reactor
power by automatic or manual control of full
teﬁgth control rod banks. The system receives
rod speed and direction signals from the reac=
tor control system. Manual control is pro-
vided to move a control bank in or out at a
predetermined fixed speed. An interlock de=
rived from measurements of turbino-*npulsc cham=

g ber pressure prevents automatic control when the

turbine Load is below 15%.

The two shutdown banks are moved to the fully
withdrawn position by manual control prior to
criticality. These rods remain in that posi~

tion durin§ normal operation. ‘The control banks
are the only rods that are manipulated under auto=
matic control. Each control bank is divided into
two groups to obtain smaller incremental reacti=

vity changes per step. ALL rod contrgl cluster
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assemblies (RCCAs) in a group move simultaneously.

There is individuqt position indicaticn for each

rod cluster control assembly.

(3) Plant Control Signals for Monitoring and Indication

(a)

(b)

(c)

Nuclear Instrumentation Power Range System =
Four channels are provided. Each of the chan=
nels uses a dual-section jonization chamber

as a neutron flux detector. The currents

¢$rom the ionization chambers are used to
measure the power level, axial flux imbalance,

and radial flux imbalance.

Rod Position Monitoring Systeﬁ - Two separate
sy}to-s are provided, digital rod position
indication and the demand position system.
The digital rod position indication system
measures the actual position of each rod.

The demand position system counts pulses
generated in the rod drive control system tO

provide a readout of the demanded bank posi=

tion.

tontrol Bank Rog Insertion Monitoring = Pro=
vides warning to the operator of excessive
rod insertion. The "low” alarm alerts the

operator of an approach to the rod insertion




(d)

- ' (e)

Limits requiring boron addition by following

normal procedures with the chemical and vol=
ume contro. :ss:t2m, The "(ow=i.0w' alara
alerts to a need for immediate action to add

boron by any one of several alternate methods.

Rod Deviation Alarm = The rod deviation
alarm is generated by the digital rod po-
sition indication system whenever any in=
dividual control rod position deviates
from the bank demand position by a pre=

set Limit.

Rod Bottom Alarm = A "Rod Bottom kud Drop”
alarm is generated for each of the rods Dy

the digital rod position indication system.

(4) Plant Control System Interlocks

(a)

which could result from excessive control rod
withdrawal initiated by either a control sys=
tem malfunction or operator violation of ad-
ministrative procedures. The interlocks are

generated by signals from the neutron flux,

\
|
Rod Stops = Prevent abnormal power conditiohs
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overtemperature AT, overpower lT, and tur=-
pine impulse chamber pressure measurement

cnannels.

(b) Automatic Turbine Load Runback = Prevents
high power operation which, if reached,
would initiate reactor trip. Signals from
overtemperature AT and overpower AT measure
ment channels are used to initiate automati
turbine lLoad runback when an overpower or

overtemperature condition is approached.

Pressurizer Pressure Control

The reactor coolant system pressure is controlle

c

d

by using either the heaters (in the water region)

or the spray (in the steam region) of the pressuy

jzer plus steam relief for large transients.

The electrical immersion heaters are located nea
th; bofton of the pressurizer. A portion of the
heater group fis proportionatly controlled to cor
rect small pressure variations. These variation

are due to heat losses, including heat losses du

re

r

- - e ——e
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to a small continuous spray. The remaining (back=

up) heaters are turned on when the pressurizer

nregsure control siznal Zemancs asmmavimately 100

percent proportional heater power.

The spray nozzles are located on the top of the
pressurizer., A small continuous spray is normally
maintained to reduce thermal stresses and thermal
shock and to help maintain uniform water chemistry
and temperature in the pressurizer. Spray is
ijnitiated when the pressure controller spray de=
mand signal exceeds a setpoint and the spray rate
increases proportionally with increasing spray

demand signal intil it reaches a maximum value.

Pressurizer Water Level Control

The pressurizer operates by ngintain*ng a steam
cushion over the reactor coolant. As the density
of the reactor coolant adjusts to the various
temperatures, the steam-water interface moves

to absorb the variations with relatively small

pressure disturbances.
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A programmed pressurizer water Level is maintain-
ed by the chemical and volume control gystem. Pur=
ing ner=al z.anx ameration, the charging flow
varies to produce the flow demanded by the pres<
surizer water LéveL controller. The pressurizer
water level is programmed as a function of cool-
ant average temperature, with the highest aver=
age temperature (auctioneered) being used., The
pressurizer water lLevel decreases as the lLoad is
reduced from full load. This is a result of
coolant contraction following programmed cool~-
ant temperature reduction from fuiL power to low
power. The programmed Level it designed to match
as nearly as possible the level changes resulting

$rom the coolant temperature changes.

To control pressurizer water level during startup
and shutdown operations, the charging flow is man-

ually regulated $rom the main control room.
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Steam Generator Water Level Control

Each steam generator is equipped with a three=
element feedwater flow controller uhicg main=
tains a programmed water Level which is a

$unction of turbine load. The three-element feed~
water controller regulates the f?eduater valve by
continuously comparing the feedwater flow signal,
the water level signal, the prcgrammed level, and

the pressurc-coupensatcd ¢team flow signal.

Continued delivery of feedwater to the steam gen<
erators is required as a sink for'thc heat stored
and generated in the reactor following a reactor
trip and turbine trip. AN override signal closes
all feedwatler valves when the average coolant tem=
perature is below a set value and the reactor has
tripped. Manual override of the feedwater control

system is available at all times.

when the plant is at very lLow power, a secondary
automatic control system je utilized. This sys~<
tem uses the steam generator water Llevel program=

med setpoint in conjunction With the_powe range
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neutron flux signal to control the position of
the bypass valves shich parallel the main feed~-
water control valves. Switchover to this sec~
ondary system is initiated by the cperator at

approximately 15X power.

Steam Dump Control System

The steam dump system, together with the rod con=
trol system, is designed to accept a 100X Loss of
net load without tripping the reactor. The sys=
tem functions automatically by bypassing 90% of
the main steam directly to the cohdenser and at-
mosphere to maintain an artificial Load on the
primary system. The rod control system can then
reduce the reactor temperature to a new equilibr=
:um value without causing overtemperature and/or

overpressure conditions.

A demand signal for the Lload=-rejection steam dump
controller is generated i¢ the difference between
the reference average temperature based on turbine
impulse chamber pressure and the Lead/lag compen=

sated auctioneered average temperature exceeds a
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preset value. To prevent actuation of steam dump
on small load perturbations, an indene;dent load
rejection sensing circuit is provided., This cir=
cuit senses the rate of decrease in the turbine
Load as detected by the turbine impulse chamber

pressure and blocks the steam dump unless the rate

exceeds a preset value,

Following a reactor trip, the load=-rejection
steam dump controller is deactivated and the
plant=trip steam dump contraoller becomes active,

= The demand signal for this controller is gener-

ated if the difference between the lead/lag com=
pensated auctioneered average temperature and the

no=-load reference average tenpirature exceeds a

preset value. As the error signal reduces in

magnitude following tripping of the dump valves,

the dump valves are modulated by the plant=trip

controller to regulate the rate of heat removal

and thus gradually establish the egquilibrium hot

shutdown condition.
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Removal of the residual heat during a shutdown is
accomplished by the steam=pressure con;roLLer
Jhich controls the steam flow to the condensers
based on measured steam pressure. This controller
operates a portion of the same steam dump valves
to the condenser which are used following lLoad re=

jection or plant trip.

Incore Instrumentation

The incore instrumentation system consists of
chromelalumel thermocouples at fixed core outiet
positions and movable miniature n;utron detectors
at selected fuel assemblies. }he thermocouple
readings are monitored by the plant computer with
backup readout provided by an indicator in the
main control room. The movable detectors can
perform flux mapping at various core quadrant

to obtain a flux map for any region of the core.
The data collection, calculation and recording

are performed Dy the plant computer.
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Specific Findings

NUREG=0737 Item II.K.3.9, Proportional Integral
Derivative (PID) Controller Modification P

In FSAR Section 1,15, the apgg.icant statec tnat tais

item was not applicable to 8V=2 because the hardware

is not installed. FSAR Figure 7.7-4 shows the PID

controller is part of the plant's pressurizer pressure
control system, Until this conflict is resolved, the

staff considers this an open item.

High Eng;gzﬁLine Breaks and Consecuential Control

System Failures

A concern was raised in IE Information Notice 79=-22,
issued September 19, 1979, that certain non-safety~
grade or control equipment, if subjected to the ad-
serse environment of a high energy Line break, could
malfunction and cause the plant conditions to be more
severe than those analyzed in the Safety Analyses of
Chapter 15. The applicant was requested to perform a
revied to determine what, if any, design changes ¢~°
operator actions would be necessary to assure that high
energy Line breaks will not cause control system fail-
ures to complicate the event beyond the Chapter 15

Safety Analyses.
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The staff has reviewed the applicant's response, con<
tained in FSAR Amendment &, and finds it needs further

clarification in the following areas:

(1) PT 444 and 445, used éor the pressurizer PORV con<
trol are not qualified. Applicant's response in=
dicates all equipment associated with this con=

trol system are Category I.

(2) The intent of NRC Question 420.4 was to require
the applicant to review all possible control sys=
tem malfunctions due to high energy line break
inside or outside of containment. It appears
s+hat the applicant only reviewed the four scen=
arios described in IE tnformation Notice 79-22

and further Limited that to inside containment.

This item is open pending our review of further clarifi=

cation from the applicant.

rontrol System Failure Caused by Malfunctions of Common
Power Source or Instrument Line

To provide assurance that the FSAR Chapter 15 analyses
adequately bounds events initiated by a single credible
$ailure or malfunction, the staff has asked the applicant

to identify any power source or sensors that provide



