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MEMORANDUM FOR: Robert L. Tedesco, Assistant Direc®r for Licensing
Civision of Licensing

FROM: Paul S. Check, Assistant Director for Plant Systems
Division of Systems Integration
SUBJECT: CALLAWAY PLANT, UNITS 1 AND 2 AND WOLF CREEK, JNIT 1

" SAFETY EVALUATION REPORT, FSAR CHAPTER 7, INSTRUMENTATICN
AND CONTROL SYSTEMS

Plant Mames: SNUPPS, Callaway Plant, Units 1 & 2; Wolf Creg Sl
Docket Nos.: 50-483/486 and 50-482

Licensing Stage: OL

Responsible S8ranch: LB #1

Project Manager: G. E. Zdison

ICSB Reviewer: C. E. Rossi

Consultants: EGaG
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Enclosad is the Safety Evaluation Report (3ER) input for the
Callaway Plant, Units 1 & 2, and Wolf Creek, Unit 1 prepared by the ns;rumentation
ana Control Systems Branch (ICSB) with assistance from our Consultants, EGAG.

The SER reflects information received up through Amencment § %0 the SNUPPS

FSAR and the information in SNUPPS letter SLNRC 81-82 dated September 1, 1981.

The SER was Jritten with the presumption that the Amendment 7 items contained

in SLNRC 81-82 will be in the formal submission of Amendment 7 to the FSAR.

The enclosed SER input applies to Section 7 of the Standard Review Plan and
includes all SER input for which ICSB has responsibility. There are twe

open items for which ICSB has primary review responsibility and one for which
ICS8 has seconcary review responsibility. These open items are Tisted in
Section 7.1.3.1 of the SER.

The enclosed SER is applicable to both Callaway and Welf Creek except that the
information discussed in Secticn 7.2.2.1 on sensor time response testing s .
required on only the first unit to begin cperation.

Please note that Section 7.1.3 of the SER 1ists not cnly the Open Items, but
also the Confirmatory [tems, Technical Specification [tems, and Licensing

Conditions discussed in the SER. SSER input will not be provided for Confirmatory
Ttems unless a problem is found when final documentation is submitted by the
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applicants.
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We have included as Licensing Conditions those design cormitments

made by the applicants during the review process and upon which we based our
Evaluation Findings.
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As stated . ~ -
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applicants. We have included as Licensing Zonditions those design commitments
made by the applican®s during the review process and upon which we based our
tvaluation Findings.
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7. INSTRUMENTATICN AND CONTROLS

INTROQUCTION

~cgeotance Criteria N

The instrumentation and control systems for the SNUPPS p2lants, Callaway 2lant,
Units 1 and 2 and Wolif Creek, Unit 1, have been reviewed. The bases for
evaluation of the applicant's design, design criteria, and design bases are

set forth in the 3tandard Review Plan (SRP)., NUREG-0Z200 in Table 7-1,

"Acceptance Criteria for Instrumentation and Control Systems." These acceptarce
criteria include tﬁe‘ipplicab?e General Design Criteria (Appendix A to 10 CFR

Part 30), and IEEE Standard 279, "“Criteria for Protection Systems for Muclear
Sower Generatiﬁg Stations €10 CFR Part 50.55 a(h)7. Guicelines for implamentation
of the requirements of the acceptance criteria are provided in the [EZIf Stancards,
Regulatory Guides'(RG), and 3ranch Technical Positions (BTPs) of the Instrumenzation
and Control Systems 3ranch (ICSE) identified in Section 7.1 of the SAP.
Confcrmance to the acceptance criteria provides the bases for concluding hat the
instrumentation and control systems meet the reguirements of 10 CFR Part 30,

n

Gereral Fingings

The applicant has identified the instrumentation and control systems imsortant
to safety. The acceptance critaria, consisting of the General lesign Criteria
(GOC) and IZEZ Standard 279, are included in the Commission's regulations, and
are apoiicable to the systems as identified in the SRP. [n adaition, the
applicant nas identified the guidelines, consisting of the regulatory guices and
the industry codes and standards which are applicable to the systems. The
acceptance criteria and guidelines identified by the applicant are provicec in
Table 7.1-2 of their Final Safety Analysis Report (FSAR).

3ased on the review of Section 7.1 of the applicant's F3AR, we conciucde that the
implementation of the identified acceptance criteria anc guidelines satisfies
the requirements of General Cesign Criterion (GDC) 1, "Quality Standards and
Records," with respect to the design, fabrication, erection, and testing to
quality standards commensurate with the importance of the safety functions %0

be performed. We find that the instrumentation and control systems imporiant to
safety, addressed in Section 7.1 of the applicant's Final Safety Analysis Report
(FSAR), satisfy the requirements of GOC 1 and, therefore, are acceptacle.



7.1.3

7.1.3.1

Specific Findings

Open [tems

The staff's conclusions noted herein are applicable to the instrumentation apd
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control systems important to safety with the exception ¢f the open items listed
below. The staff has not completed its review of these items. The sections of
this report which address these items are noted in parentheses.

(1) Level Measurement Errors Due to Znvironmental Temperature Effects on
Level Instrument Reference Legs (7.3.2.3)

-
-

(2) Reactor Coblank‘Temperature Indicators on the Auxiliary Shutdown Pane!
(7.5.2.1)

It should be noted that primary review of TMI Acticn Plan Item [[.F.2,
"Instrumentation for Detection of Inadequate Core Cooling" (See Section 7.1.4),
is covered in Seétion 4.4 of this SER where it is an open item. The resclution
of the open items will be addressed in a supplement to this report.

Confirmatory Items -

In a number of areas the applicants have committed to make design changes or
to provide additional documentation to address concerns raised by the staff
during its review. Based upon information provided during meetings and
discussions with the applicants, the staff has conciuded that the technical
issues nave been re§o1ved in an acceptatle manner. However, the applicants
must formally provide final documentation of these items. The staff will
confirm that final documentation is provided prior to issuance of the
operating license. These Confirmatory [tems are addressed in the following
sections of this report:

(1) Steam Generator Level Control and Protection (7.3.2.8)

(2) Caocability for Safe Shutdown Following Loss of a Bus Supolying “ower to
[nstruments and Controls (7.4.23.1)

(3) Operator Actions Regquired to Maintain Safe Shutdown from Qutside the
Control Room (7.4.3.2)

(4) Volume Control Tank Level Control and Protection Interaction (7.6.7.2)
) Boron Dilution Control (7.6.7.3)

Environmental Qualification of Control Systems (7.7.11.3)
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The Confirmatory Items will not be addressed in supplements to this report
unless an unanticipated problem is found at the time the documentation =0 be
provided by the applicants is reviewed.

Technical Specification Items

[tems to be included in the plant technical specifications and information
to be audited as part of the effort to issue technical specifications are
discussed in the following sections of this report:

(1) Protection System Temperature Detector Flow Bypass Loops (7.2.2.2)
(2) Testing of biv;rse Reacter Trip Feature (7.2.2.5)

(3) Lead, Lag, and Rate Time Constant Setpoints Used in Safety System
Channels (7.2.2.6) ’

(4, Safety System Set Point Methodology (7.3.2.5)

(3) Ingicator, Alarm, and Test Features Provided for Instrumentation Used
for Safety Functions (7.3.2.9)

Licensing Conditions " -

[tems to be included as licensing conditions are discussed in the following
sections of this report:

(1) Sensor Time Response Testing (7.2.2.1)

—
ro

) Test of Engineered Safeguards P-4 Interlock (7.3.2.2)

(3) Automatic Indicaticn of Block of Signals Initiating Auxiliary Feedwater
following Trip of the Main Feedwater Pumps (7.3.2.7)

(4) Steair Generator Level Control and Protection (7.3.2.8)

(5) Indicator, Alarm, and Test Features Provided for Instrumentation Used
for Safety Functions (7.3.2.9)

() Actuation of Yalve Component Level Windows on the 3ypassed ard Inoperable
Stat.s Panel (7.5.2.2)

(7) Post Accident Monitoring (7.5.2.3)

(8) Interlocks for Reactor Coolant System (RCS) Pressure Control Juring Low
Temperature Operation (7.6.7.1)

—
~4
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) Volume Control Tank Level Control and Protection Interaction

3
10) 8oren Dilution Control (7.6.7.3)




items (2), (3), (4), (5), (6), (8), (9), and (10) above, invelve specific
designs and/or design changes which, during the course of the staff's review,
the appifcants committed to include in the plant. These designs or cesign
changes should be ‘nstalled prior to fuel loading. The schedules for items

—

(1) and (7) are included in the sections of the SEZR wnich discuss these
items.

Site Visit

A site review will be performed for the purpose of confirming that the
physical arrangemeats and installation of electrical equipment are in
accordance with the design criteria and descriptive information reviewed by
the staff. The site review will be completed prior to issuance of the license
and any problems found will be addressed -in a supplement to this report.

Fire Protection Review

The review of the Auxiliary Shutdown Panel discussed in Section 7.4 of this
regort covered the compliance of this panel with GUC 19, "Control Room." The
aspects of the Auxiliary Shutdown Pane! related to Fire Protection (10 CFR

Part 30, Appendix R) are discussed in Section 9.5.1 of this report.




TMI-2 ACTION PLAN [TEMS

The TM] Action Plan was ceveloped %2 provide a comprehensive and

integrated plan for acticns now judged necessary to correct gr
improve the regulation and operation of nuc’.ar facilities based
or the experience “rom the accident at TM[-2. Guidance on imple-
mentation of the Action Plan was provicded to applicants in NUREG-
0737, "Clarification of TMI Action Plan Regquirements." This
section addresses the applicant's response to items related to
instrumentitioﬁ‘and control systems. Those items are:

11.0.3 Oirect [ndication of Relief and Safety Valve Position
Safety-grade position indication is brovided for each pressurizer
safety valve and power-operated relief valve /PORV) to indicate
aren the valve is not in its fully closed oosftion. The cosition
indication is seismically and environmentally qualified., The
position indication for each valve is displayed in the centrol rcem,
and an alamm is provided if any of the relief or safety valves is
not fully closed. Iﬁ additien, nonsefe:y—bréde instrumentation

is available on the valve discharge piping and the pressyrizer
relief tank to provide an alternate means of assessing the positicns
of the relief and safety valves. '

The staff finds the design of this system to conform with the Action
Plan guidelines.

[1.£.1.2 Auxiliary Feedwater System Automatic Initiztion and Flow
Indication

Part 1: Auxiliary Feedwater System Automatic initiation

The auxiliary feedwater system automatic initiatien is part 2F the

engineered safety features actuation system and conforms to the

requirements for protection systems in accordance with IEEE 276.

Therefore, we find that the design of this system conforms to

the Action Plan guidelines.




Part 2: Auxiliary Feedwater System Flowrate I[ndication

A single auxiliary feedwater flow indicator is providec for each L
steam generator. Each of the flow indicators is assigned to a

different safety system separation group and the flow indicators

meet all of the recommendations of [tem [[.E.1.2 contained in

YUREG-0737. wWide range steam generator level indication is also

provided for each steam generator. Therefore, tne staff finds

that the gesign conforms to the Action Plan Guidelines.

I1.F.2 Instrumentation for Detection of Inadequate Core Cooling, Attachment
1, Design-and Qualification Criteria for Pressurized Water Reactor

Incore Thermocoupies '

Redundant, sa‘ety grade core subcooling monitors utilizing hot

and cold leg resistance temcerature detectors, core cutlet thermc-

couples and reactor coclant system pressure 2are provided. 23

core outlet thermccouples are provided for each subcooling moniteor.
Recdundant, safety grace microprocessors are employed to calculate

margin to core saturation. [Information display includes digital

readout of the core outlet temperatures and indication of margin a
to saturation with a2 range extending up t2 the physical limitations

of the incore thermocouples (approximately 2300°F). A1l core exit
thermocouples are also recorded by Class 1E digital recorders. Tre
resistance tempe-ature detectors, core thermocouples, and reactor

coolant system pressure sensors proviging input %o the subcooling

monitors are seismically and environmentally gqualified.

Open ltem The applicant has not provided the documentation required
by Item II.F.2. This documentation will be reviewes subsaquent %0
its receipt by the staff and reported on in a supplement to this
report.

11.X.3.1 Installation and Testing of Automatic Power-Operated Relief
Yalve [solation System
The applicants design includes instrumentation and circuitry t2

automatically close the block valves in the pressurizer power
operated relief valve discharge lines on low reactor crolant system



oressure. We rind that the cesign satisfiss the Action lan guide-
%

‘nes and therefore is acceptable.
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11.K.3.9 Proportional lategral Derivative (PID) Controller Modification.

sestinghouse recommended that the derivative time constant in the
pressurizer power operated relief valve PID controller be set to off.
This action removes the derivative action from the controller such
that the actuation signal 15 no longer sensitive to the rate cf
change of pressare. The applican*s have implementec this reccmmenda-
tion. We therefore find that the applicants have compliied with the
Action PIQn guidelines fer this item.

11.£.2.10 Proposed Anticipatory Trip Mogificaticn and

17.£.3.12 Confirm Existence of Anticipatcry Reactor Trip Upon

Taraine Trip,

The SNUPPS design includes an anticipatory reactor trip upon turbine
trip. Provicions are included to permit the rea:tor trip udon turbine
trip to e blocked at power levels below 50% where the condensor steam
dump is capab1g of mitigating the reactor coolant system temperature
ard pressure transient to minimize the possidility of actuating
sressurizer power operated relief valves. A decision to trip tne
reactor following turbine trip at all power levels above 107 would
involve only bistable setpoint changes and not instrument hardware
changes. The staff finds that the design satisfies the Action Plan
guidelines and therefore is acceptable. The specific power leve!l
setooint below which a reactor trip following tursine trip is

Slocked will be specified in the plant technical specificaticns.



REACTOR T2IP SYSTEM (RTS)
Descriation

The Reacsor Trip System (RTS) is designed to automatically limit reactcr cper-
ation within the limits established in the safaty analysis. This functicn fs\"‘
accompfished by tripping the reactor when predetermined safety 1imits are
approacned or reached. The RTS monitors variables that are directly related to
systam limitations or calculated from process variabies. When a variable exceess
a setpoint, the reactor is tripped by inserting control rods. The RTS initiates

2 turbine trip whea 3 reactor trip occurs. The RTS consists of senscrs and 2naicg
and digital circuiir}‘arranged in coincidence logic for monitoring plant
parameters. Signals from the analog channels are used in redundant logic trains.
fach of the two trains opens a separate and indegencent reactor trip breaker.
During normal power operation, a direct current undervoltage coil on each reactor
tris sreaker holds the breaker closed. For a reactor trip, the removal of power
tc t=e uncervo'tage coils opens the breakers. Opening efther of two series-
connscted brezkers interrupts the power from the rod drive motcr generator sets
and the control rods fall, by gravity, into the core. The rods cannot de with-
drawn until the trip breakers are manually reset. The trip breakers cannot be
manually reset until the abnormal condition that initiated the trip is corrected.
Bypass Sreakers are provided to permit the testing of the primary breakers.

The f31lowing reactor trips are provided in the SNUPPS (Callaway Plant, Units 1
and 2, and Wolf Creek Plant, Unit 1) design. The numbers in parentheses after
ezch trip functicn indicate the coincident logic as, for example, (2/4) indicates
two-cut-of-four.

(1) Nuclear Power Trips
(a) Power range high neutron flux trip (2/4)
) Intermediate range high neutron flux trip (1/2)
¢) Source range high neutren flux trip (1/2)
d) Power range high positive neutron flux rata trip (2/4)
e) Power range high negative neutron flux rate trip (2/2)

cre Thermal Power Trips
a) Overtemperature A T trip (2/4)
b) Overpower 2 T trip (2/4)

(2)



Reactor Coclant System Pressurize= Pressure and Jater Level

Pressur. zer lcw pressure trip (2/4)
() Pressurizer high pressure trip (2/3) o Y
Pressurizer high-water-level trip (2/2)

Jeactor Coolant Systam Low Flow Trips

(a) Low reactor ccolant flew (2/3 in any loop)
(b) Reactgr coolant pump uncervoltage trip (1/2 pumps per bus)
‘¢) Reactor coclant pump underfrequency trip (1/2 pumps per bus)

Level Trip (2/4 in any locp)

Turbine Trip (anticipatary) (2/3 low trip fluid pressure or 4/4 turdine
stop valves closed)

Safety Injection Actuation

General Warning Alarm (in both Solig State Protecticn System Trains)

(3) Manual Trip (1/2)

The power range high neutron flux trip has two bistabies in each channel for
tw0 separate trip settings. The high trip setting is active during all
moces of operation. The lower trip setting is active only during reactor
ssartup and shutdown when the reactor is below approximately 10 percent
power (P-10 interlock).*

An intermediate range trip provides diverse protection %0 the lower power range
srin during reactor startup and shutdown when the reactor is below 2pproximateiy
10 percent power [P-10 interlock).

A source range trip provides protection during reactor startup and shutdown
wnen the neutron flux is below 2 preset value in the intermediate range
(P-6 interlock).

*Unless otherwise 1ndicated.'setpoint valuas discussed in this Safety Evaluation
Report are not final values. Final setpeints will be determined at the time the

plant Technical Specifications are issued.



A power range nign positive neutron flux rate trip occurs when a sucden abncrmal

increase in nuclear power is detected. This trip provides ceparture from nucleate
moiling (ONB) protection o;2inst certain rod ejection 2ccicents and is active

-

curing all modes of operatior. ~

A power range high negative neutron flux rate trip occurs when a sudden abnermal
decrease in nuclear power is detected. This trip provices zrotection against
two or more dropped rods and is active during all modes of cperation.

The over:emperaéureiz T trip protects the core against DiiB. The setpoint for
this trip is continuously calculated by analog circuits tc compensate for the
effacss of temperature, pressure, and axial neutron flux cifference on DNE
limits. '

Tha zvercower & T trip orotects against excessive power [“uel rod rating oro-
tection). The setpoint for this trip is continuously calculated by analog
circuits to compensate for the effects of temperature anc ax‘al neutron flux

gifferance.

The pressurizer low pressure trip is used to protect against low pressure that
could lead to ONB. The reactor is tripped when the pressurizer pressure
(tamcensated for rate of change) falls below a preset limit. This trip is
blocked below acproximately 10 percent power (P-7 interlock) tc allow startup
and controlled shutdown.

The oressurizer high pressure trip 1s used to protect the reactor coolant system
against system overpressure. The same sensors used for the pressurizer low
oressure trip are used for the high pressure trip.

The oressurizer high-water-level trip is provided as a diverse trip to the hign
oressurizer pressure trip and serves to prevent water relief through tne
pressurizer safety valves. This trip is blocked below approximately 10 percent
cower (P-7 interlock) to allow startup and controlled shutdown.

Low reactor codlant flow is sensed by transmitters connected to elbow taps in

each ccolant loop. The reactor is tripped on low flow ‘n one loop above the power
setting of interlock P-8 or in two loops between the power settings of interlocks
P-7 and P-8. The low flow trip is blocked below the power setting of interlock

P-7 (approximately 10% power). This trip protects the ccre from low CNB for a loss
of primary coclant flow.

- -



The reactor coolant pump undervoltage trip is provided %o protect agains: low
ficw tnat can result from loss of voltage %0 the reactor coolant zump =oors.
Cne uncdervoltace sensing relay is orovided for each pump at the motor sice

of 2acn reactor coolant cump breaker. The relay provizes ar susaul signa’l -
when the pump voltage goes below approximately 70 percent of rated voltage.
Signals from these relays are time delayed to prevent spurious triss. The
trip is bypassed if the dower leve! is bDelcw approximately 10 percent acwer

(P=7 interiock).

The reactor ccolint‘pump underfrequency trip protects against low flow resylting
from underfreQuencyl Cne underfrequency sensing relay is provided for each
reacter cco?ént pump motor. Signals from these relays are time delayed to
prevent spurious trips. The trip is bypassed if the power level is below
aporoximately 10 percent power (P-7 intarlock).

€
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The stezm gener2tor low water level trip protects the reacsor “rom

A reactor trip on a turbine trip 1s actuated from emergency trip flvid pressure
signais or ty all closed signals from the turdine steam stop valves. A turbine
trip causes a reactor trip above approximately 350% power (P-8 interlock).

A safety injection éignal initiates a reactor trip. This trip protacsis the
core for a loss of reactor coolant or a steam line rupture.

A General Warning Alarm in both solid state protection system trains initiates

a reactor trip. The General Warning Alarm is activated for each train of the
solid state protection system when the train is in test cr otherwise inoperable.
The General Warning Alarm trip provides protection for congiticns uncer which
both trains of the protection system may be rendered incperable.

The manual ¢rip consists of two switches. Operation of 2ither switch de-
energizes the reactor trip breaker uncdervoltage coils in each logic train., At

the same time, the shunt coils in these breakers are energized which provides
a diverse means to insure that the breakers are tripped.

.‘



The analog portion of the RTS consists of a portien of the Process Instru-
mentation System (PIS) and the Nuclear Instrumentaticn System (!IS). The

PlS includes tnose devices that measure temperature, pressure, fluid flow,

-~

and l2vel. The PIS alsc includes the power supplies, signal condizioning,
and bistables that provide initiation of protective functions. The NIS in-
cludes the neutron flux monitoring instruments, including power supplies,
signal conditioning, and bistables that provide initiation of protective
functions.

-

The digital poétibﬁ’cf the RTS consists of the Solid State Logic Protection
System (SSLPS). The SSLPS takes binary inputs (voltage/no voltage) from the

PIS and NIS channels corresponding to normal/trip conditions for plant parameters.
The SSLPS ytilizes these signals in the required logic combinations and generates
trip signals (no voltage) to the undervoltage coils of the reactaor trip circuit
oreakars, The system alsc provices annunciator, status light, and computer

incut signals that indicate the conditicn of the bistable input signals, nartial
and full trip functions, and the status of various plocking, permissive, and
actuation functions. In addition, the SSLPS includes the logic circuits for
testing.

Analog signals derived from protection channels are used for nonprotective
functions such as centrol, remote indication, and computer monitoring and
are sroviced by the use of isolation amplifiers located in the protective
system cabinets. The isolation amplifiers are designed such that a short
circuit, open circuit, or the application of credible fault voltages on the
isclated output portions of the circuit (nonprotective side) will not afect
the protection system circuits. The signals obtained from the isoiation
amolifiers are not returned to the protective system cabinets.

The Reactor Trip System is the standard Westinghouse system used on previcus
plants reviewed and acproved by the staff such as the W. 3. McGuire Station
(Cocket No. 50-369).
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RESOLUTICN OF [SSUES

Sensor Time Response Testing

The applicants intend to use a comouter based svstem using orocess roise with the
plant a%t power fcr sensor time response testing. Although staff review during
meetings ~itn the applicants indicates that the method is satisfactory, there =~-_
is only limited experience to date with the methcd on operating plants.

The applicants will be required to submit a summary of the resylits from and
experience with this method of time response testing within three months

following the testing done at the time of initial plant startup. A similar
summary will be reqd%rid within three months following the testing done at

each of tr2 first three plant refuelings. Each summary will contain conclusions
on the adequacy of the test method and the adequacy of the sensor time respense
values measured. This will allow a confirmatory review of the adequacy of the
time response testing method to be obtained and applies toc the first of tne SNUPPS

units goino intc oceration.

The license will be conditioned to require the submittal of the atove information

on response time testing and evaluation.

Protection System Temperature Detector Flow Bypass Loops

The reactor coolant system hot and c2ld leg resistance temberature detectors

used for reactor orotection are located in reactor coolaﬁt bypass loops. A

bypass loop from upstream of the steam generator to downstream cf the steam
generator is used for the hot leg resistance temperature detector and a bypass loop
from downstream of the reactor coolant pump to upstream of the pump is used for

the cold leg resistance temperature detector. The flow rate affects the overall
time response of the temperature signals provided for reactor protection and, thus,
should be monitored at appropriate intervals. The staff will recuire that the
magnitude of the RTD bypass loop flow rate be verifiea to be within required

limits at eacnh refueling period. This requirement will be incorccrated in the
plant tecnnical specifications.

Desicn Criteria of Circuits and Equipment Used to Trip the Turbine Following a
Reactor 1rip

I* was not clear from the drawings provided and the description of the turbine trip
circuits in the FSAR that the circuits used to trip the turbine following a reactor
trip meet the criteria applicable to equipment performing a safety function. The
applicants were asked to verify that the circuits used to trip the turoine following
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4 reactor trip meet the criteria applicable to a safety function with the exception
of the fact that the circuits are routed through non-seismic gualified structures
and the turbine itself is not seismically qu.lified.

The applicants responded that the equicment employed %9 tris the *urbine is the

turtine protection system, which is part of the turdbine E£lectro-Hydraulic ContrOX‘

system. Each of the redundant circuits used to trip the turbine following a

reactor trip is independently routed to and processed within the turbine protection i
system to provide two independent means of tripping.the turbine. The circuits |
which traverse non-seismic qu_>ified structures are isolated from the circuits

of the Solid State-Pmotection System. The circuits are fully testable during full
power operation. Thé}staff finds this design to be consistent with the function's

importance to safety and, therefore, acceptable.

Trio of Reactor Coolant Pump Breakers 2n Underfrecuency

The staff asked the applicants to provide justification that tripping the reactor
ccolant pump breakers on underfreqguency is not a safety function znd, thus, the
reactor ccolant cumc breakers do not have to be designed and qualified to meet the
criteria applicable to equipment performing a safety function. The applicants have
stated that analyses have béen performed to demonStrate that pump breaker trip is
not required to maintain acceptable core design limits for frequency decay rates
less than 5 Hz/sec. Grid stability studies have shown credible frequency decay
rates to be less than 5 Hz/sec. The staff finds the applicant's justification

for the design basis of the reactor ccolant pump breakers to De acceptable.

Testing of Diverse Reactor Trip Feature

Operation of either of two manual reactor trip switches deerergizes the reactor
trip breakar undervoltage coils and, at the same time, energizes the breaker
shunt coils for the breakers associatec¢ with both protection logic trains. The
Juse ¢f both Lhe undervcltage and shunt trips provides diversity for insuring that
the reactor trip breakers open.

The staff wiil include in the plant technical specifications a requirement to
periodically, independently verify the operability of the undervcitage anc shunt

trip functions.




Lead, Lag, and Rate Time Constant Setpoints Usec in Safety System Channels

Several safety system cnannels make use of lead, lag, or rate signal compensation
to provide sicnal time responses consistent with assumptions in the Chapter 15
analyses. The time constants for these signal compensations are adjustable set-
peints within the analog portion of the safaty system. The time constant set-
20ints will be incorporated into the plant technical specifications.

.
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Evaluyation Findings

Ae have conducted an audit review of the Reacicr Trip System (RTS) for conformance
to guidelines cf the applicable regulatory guides and industry codes and standards.

.
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in Secticn 7.1 of this SER, we concluded that the applicant had ace
identified the guidelines applicable to these systems. Based upcn our 2uli
reivew of the design for conformance to the guidelines, we find that there is

)

reasonable assurance that
*he systems will conform to the guicelines
applicable to them.

Our review has included the identification of those systems and components for

the RTS which are designed to survive the effacts of earthquakes, other natural
pnenomena, abnormel environments, and missiles. Based upon our review, we

concluce that the-applicant has identified the systems and components consistent
with the design bases for the RTS. Sections 3.10 and 3.11 of this SER accress

the qualification programs to demonstrate the capability of these systems and
componerts to survive applicable svents. Therefore, we find that the icantificaticn
of the systems and components satisfies this aspect of the GDC-Z, "Design 3ases

for Protection Against Natural Phenomena," and GDC-4, "Environmental and Missile
Design Bases.”

Based on our review, we conclude that the RTS conforms to the design bases require-
ments of EEEE-ZTQ.' The RTS includes the provision to sense accident conditions

and anticipated operational occurrences and initiate reactor shutdewn consistent
with the analysis presented in Chapter 15 of the SAR. Therefore, we find that

t.& RTS satisfies the requirements of GDC-20, "Protection System Functions.”

The RTS adequately conforms to the guidance for pericdic testing in Regulatory
Guide (8G) 1.22 and ISEE-338 as supplemented by RG 1.118. The bypassed and
inoperable status indication adequately conforms to the guidance cf RG 1.37. The
RTS adequately conforms to the guidance on the zpplicaticn of the single failure
criterion in IEEE-379, as supplemented by RG 1.53. Based on our review, we
conclude that the RTS satisfies the requirement of [EEE-279 with regards to
system reliability and testability. Therefore, we find that the RTS satisfies
the requirement of GDC-21, "Protection System Reliapility and Testability.”




The RTS adegquately conforms to the guidance in IZEE-334 as supplementes Sy RG 1.75
for the protection system independence. Based on cur review, we conciude that

the RTS ratisfies the requirement of I[EZT 279 with regards to the incepencance

cf systams. Therefore, we find that the RTS satis<ies *he recuirement of GOC=22,
‘Protection System Independence."

Sased on our review of failure modes and effects for the RTS, we conclude that

the system is designed to fail into 2 safe mede if zonditions such as disconnection
of the system, loss of energy, or a postulated adverse environment are 2xperiencad.
Thersfore, we find.tRat the RTS satisfies the requirements of GDC-23, "Protection
System Failure Modes."

8asec on our review of the interfaces between the RTS and plant operating control
systams, we corcluce that the system satisfies the requiremenss of [E22-276 with
regards to control and orotection system interacticn. Therefore, we find that
the =75 satisfies the requirements of GOC-24 "Separation of Protection and

Contra! Systems.”

8ased on our review cf the Reactor Trip System, we conclude that the - vstem
satisfias the protection system requirements for malfunctions of the reactivity
control system, such as accidential withdrawal of control rods. Section 15 of

the SAR addresses the capability of the system to assure that fuel cesign limits

are not exceeded for'such eavents. Therefore, we find that the RTS satisfies the
requirements of GDC-25, "Protection System Reguirements for Reactivity Malfuncticn."

Our conclusions, noted above, are based upen the requirements of [EEE-279 with
respect to the design of the RTS. Therefore, we find that the RTS satisfies the

-~ -

requirement of 30.55a(h) with regards to I[EEE-279.

Cur review of the 2TS has sxamined the dependence of this system on the availability
of essential auxiliary support (ZAS) systems. Based on our review, we conclude
that the design of the RTS is compatible with the functional performance requirements
of EAS systems. Therefore, we find the interfaces between the RTS design and

the design of the ZAS systems to be acceptable.
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ENGINEZRED SAFETY FEATURES ACTUATION SYSTEM

Sescription
This secticn describes the review cf the perticn of the protaction system used

3 initiate the cperation of the engineered safety features systems and essentiamT—~
duxiliary supporting systems. The engineered safety features actuation system
(ESFAS) includes both automatic and manual initiation of these systems. This
section 2lso inciudes the review of control systems which regulate the operztion

f the engineered safety feature systems following their initiation by the
srotection system. 1 '

The ESFAS consists of:

1. Process instrumentation
2. Solid state and reiay logic
3. Engineered safety features test circuits

3. Manyal actuation circuits

The ZSFAS includes two discrete types of circuitry: 1) an analog portion con-
sisting of two to four redundant channels per parameter or variable to monitor
varizus plant parameters such as the reactor coolant system and steam system
pressures, temperatures and flows, and containment pressures; and 2) a digital

pertion consisting of redundant logic trains which receive inputs from the

anzlog protection channels and perform the logic t¢ actuate the enginesred safety
faatures. The ESFAS is composed of a Nuclear Steam Supply System portion designed

Oy Westinghouse and a Balance of Flant porticn designed by Bechtel. The Nuclear S*sar
Supply System porticn is the standard Westinghouse system used on previous plants re-
viewed and approved by the staff such as the W. 8. McGuire Station (Docket No. 50- 369 ).

There are ten ZSFAS functions in the SNUPPS design. The follew'ng actuation
functions have been provided and the numbers in parentheses after each function
indicate the coincicent logic as for example, (2/2) indicates two out of three.

*1. Safety Injection Actuation (Emergency Core Cooling)
a. Low pressurizer pressure (2/4)
b. Low steamline pressure (2/3 in any line)
c. High containment pressuyre (HI-1) (2/3)
d. Manual actuation (1/2)




«2. C(Containment !solation Phase A Actuation

a. Safety injection
5. Manual actuation (1/2)

*3. Coﬁtainment Spray System Actuation and Ce~tainment [solation Phase B
Actuation

a. High containment pressure (KI-3) (2/4)
b. Manual actuation (2/4)

-

-

*4, Main Steamline Isolation Actuation

a. Low steamline pressure (2/3 in any line)
b. High containment pressure (HI-2) (2/3)

c. High stzam pressure rate (2/3 in any line)

d. Mamial 2ct.ation (1/2 for all limes or 1/1 for each valve)

=5, Feecdwater Line [solation Actuation

a. Safety injection . N
b. Steam generator high level (2/4 on any generator)
c. Low Tavg (2/4) coincident with reactor trip

5 Containment Combustible Gas Control Actuation

a. Mangal (1/2)

*+7 Containment Purge Isolatiom Actuation

Containment Isolation Phase A

High Containment Atmosphere Radiation (1/2)
High Containment Purge Exhaust Radiation (1/2)
Manual Actuation (1/2)

n 0O o w

«=3. ;uel Building Ventilation Isolation Actuation

a. High Fuel Building Radiation (1/2)
b. Manual Actuation (From Fuel Building) (1/2)
c. Manual Actuation (From Main Control Room) (1/2)




ation Isolation Actuation

=vGC. Control Vom Venti

a.
b.
c.
d.
e.
f.
g.
h.

Containment Isolation Fhase A

Fuel Building Ventilation Isolation

Control Room Ventilation Isoiation (other unit) ~
High Containment Atmosphere Radiation (1/2)

High (ontainment Purge Exhaust Radiatien (1/2)

High Control Rocom Air Intake Gaseous Radiation (1/2;

High Chlorine Ccncentration (1/2)

Manual Actuation (1/2)

"

*#**10. Auxiliary Feedwater System Actuation

rds Sequencer (safety injection or loss of offsite power)

“vion

afegua
team Generator low level (2/2 on any generator)
Both main feedwater pumps tripped (2/2)

Manyal Actuation (1/3)

a N o o

».estinghouse designed portion of ESFAS performs -function.

**Sechte] designed pertion of ESFAS performs function.
#==30th Bechtel and Westinghouse portions of ESFAS used in performing function.

Safety Iniection (Emercency Core Cocling) Actuation

The Safety Injection (Emergency Core Cooling) System (ECCS) cools the reactor
core and provides shutdown capability for pipe breaks in the Reactor Coolant
System (RCS) which cause a less of primary coolant greater than that which can

be macde up by the normal makeup-system, for rod cluster controi assembly ejection,
for pipe breaks in the steam systeh, and for a steam generator tube failure. The
srimary function of the ECCS is to remove the stored and fissicn procuct decay
neat from the resactsr core during accident conditions. The £CCS consists .© the

centrifugal charging, safety injecticn and residual neat removal pumps; accumulators;

residual heat removal heat axchangers; refueling water storage tank (RWST);
Soron injection tank; boron injection surge tank; and boron injection recirculation
sumps with the associated piping, valves and instrumentation.

The ECCS provides shutdown capability for the accicents described zbove by injecting
horated water into the reactor ccolant system. The system safety function can De
performed with a2 single active failure (short term) or passive failure (long

term). The emergency dizesel generators supply power in the zvent that a Toss of



offsite power occurs.

A safety injection signal initiates a reactor trip and turdine trip, isclates
-

-~

the assential service water system from the non-seismically gqualified service
water system, starts essential service water pumps, starts a component cooling
water pump in a second train, aligns the containment cooling system, and starts
gmargency diesel generators. Safety injection initiates the following Emergency
Core Cooling System (ECCS) actions:

Start centrifugal=charging pumps

Cpen RWST suction valves to charging pumps

Open boron injection tank suction and discharge paraliel isclation valves
Close normal charging path valves

1¢se charging purp miniflow valves

B oW o e
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Ciose Soron injection tank recirculation valves

-~ O
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Load-sned boron injection tank recirculation pumps from the Class 1E busses
Start safety injection pumps
Start residual heat rem val pumps
10. Close volume control tank ocutlet isoclation valtves

11. Close RWST discharge isolation valves to the spent fuel pool ceoling and
cleanup system

0 m

Switzhover from the injection mode to recirculation involves the follcwing inter-
locks: The suction valves in the line from the sump to the RHR pumps anen when
two out of four level transmitters indicate a low level in the RWST in conjunction
with ain SIS. The valves from the RWST to the RHR suction will close automatically
after the sump suction valves are open. The safety injecticn pump and charging
pump recirculation suction isolation valves can be vcened, provided that the
safety injection pump miniflow lines have been isclated.

Containment Isolation System (CIS) Actuation

The function of the containment isolation system is to isolate nonessential

lines which sass through the containmert boundary to limit the escape of fission
procucts from postulated accidents. The containment isolation system is cesigned
to limit radicactive emission from the containment during abnormal events and

accidents.

——— —— o T



The centainment isolation system is automatically actuated by sisnals ceveloped
57 the engineered safety features actuation system in two pnases: Phase A
containment isolation and Phase 8 containment isclation. Phase A containment
isolaticn isclates all nonessential process lines renetrating the containmend.
Phase B containment isciation isolates all process lines not incluced in PHase A
containment isclation, except safety injection lines and containment spray lines.

Centainment isclation valves that are equipped with power operators and are
automatically actuated may also be controlled individually by positioning hand
switches in the-conirol room. Containmeat isolation valves with power sperators
are provided with an open/closed indication, which is displayed in the control
room. The valve mecharism also provides a iocal, mechanical indication of valve
position. All power supplies and equipment necessary for containment isolation

~Y -
are Class 1E.

Contzinment Soray Svstem [CSS) Actuation

The two recdundant trains of containment spray 2rcvicde a spray of cold boratad
water, containing NaOH, from the upper regions gf the containment to reduce the
gntainment pressure and temperature and to remove fission products fo116wing a
LOCA, a main steam line break accident, or a feedwater line break accident.

The CSS has two pnases of cperation, which are initiated sequentially following
system actuation; they are the injection phase and the recircuylation phase. Once

the CSS actuation signal is initiated, isolation valves cpen to begin the injection
shase and the valves associated with the spray additive tank open to allew NaCH to
mix with the spray. For the recirculaticn phase, spray pump suction is manually
switched from the refueling water storage tank (RWST) to the containment recirculatior
sump when a low level in the RWST is reached. The system includes features for
sericdic testing to confirm proper functioning..

Main Steamline Isolation Actuation

The main steam line isolation signal is generated on low steam line pressure cr
or high containment pressure. A manual block permissive is proviced for the Tow
steam line sressure signal for use during normal plant ccoldowns and heatups. A
nigh rate of steam line pressure decreise is used in lieu of Tow steam line
oressure for main steam line isolation actuation during ncrmal plant cooldowns
and heatups. The block of the low steam line pressure signal is aytomatically

removed and the high rate signal is automatically Slocked when the pressurizer



pressure is above a preset value. Stored energy ‘or closing the main steanm
line isolation valves is supplied by pneumatic/hydrauylic accumylators. For
emergency closure, solenoids are energized which causes high pressure nydraulic
fluid to be acmitted to tne tcp of the valve driving pisten and also tauses the.
fluid stored below the piston to be dumped to a fluid reservoir. Two separate
pneumatic/hydraulic trains are provided for each valve. Electrical solencids

for the separate pneumatic/hydraulic power trains are energized from separate
Class 1E pcwer sources. The valves are cdesigned to cliose in between 1.5 and

5 seconds against the flows associated with line breaks on either side of the
valve, assuming the'm6kx limiting ncrmal operating conditions prior to occurrence
of the break. The redundant actuator trains of the main steamline isolation
valves are tested periodically by exercising the valve to approximately 20
percent of full open. The closure time of the valves is checked at each

refueling.

7.3.1.5 Feecwater Line !30lation Actuation

Feecdwater line isclation is provided to terminate main feedwater fcllowing a
pipe rupture or excessive feedwater event. The feecwater line isolation signal
is generated on safety injection, high steam generator water level, or low
reactor coolant temperature coincident with reactor trip. Upcn receipt of this
signal, the main feecwater isolation valves and other valves associated with the
Tain feecwater iines are closed. Two compiete actuation systems are proviced
for each valve operator corresponding to the two redundant ES7AS trains. The
valves are desigred and constructed with provisicns for periodic inservice
testing by partial valve stroke tests.

7.3.1.6 Centzinment Combustible Gas Control Actuation

Aydrogen gas may be generated inside the containment following 2n accident. To
snsyre that the ﬁyérogeﬁ concentration is maintained Selow the =minimum capable
of combustion, rsdundant hydrogen recombiners, a redundant hydrcgen mixing
system, a redundant hydrogen monitoring system, and 2 backup hydrogen purge
subsystem are provided. Operation of the recombiners is performed manually
from either local controis, located on a motor control center in an accessible
area outside the containment, or from the main cenirel room panels. Controls
are provided on a one-tc-one basis with the mechanical equipment so that the
controls preserve the redundancy of the mechanical egquipment.

o —————— - - R
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ssntainment Purce Isolation Actuation

The containment purge isolation system detects an abnormal ievel of radio-

activity in the containment atmosphere or in the containment purge effluent

and automatically closes the containment purge isolation valves %o ensure tnal~~-

the release of radioactivity to the environs is limited. The containment
purge isolaticn system is alsc actuated by Containment Isolation Actuztion,

uel SBuilding Ventilaticon Isclation Actuation

The fuel bui]ding,vgn;iTation isolation system cdetects an abnormal level of
rédicactivity in the'fhel building exhaust effluent, automatically isolates
nermal ventilatipn, and initiates the emergency exhaust system which filters
the exhaust air before it is discharged to the atmosphere.

Control Room Yentiiation Isolation Actuation

The control room ventilation isolation system detects an stnormal level of
ragicactivity or chigrine in the air provided to the main control rocm, auto-
matically terminates the normal supply of outsidé air to the control room,
recycles and filters the air in the control room, and provides a small supply
of fresh makeup air.

Auxiliary Feedwatar System Actuation

The auxiliary feecwater supply system provides feecvater to maintain sufficient
steam generator level to ensure heat removal from the reactor coclant systam in
order to achieve a safe shutdown fcllowing a main feedwater line br2ak, 2 main
steamli e break, or other abnormal plant situation requiring shutdown when main

feedwater may not be available. The motor-driven au.iliary feedwater pumps start

aytomatically on Tow water level in any steam generator, « trip of both main
fazdwater pumps, or a safeguards sequencer signal [safety injection or loss of
cffsite power). The turbine-driven pump is automztically initizted cn either
low water level in any two steam generators or on loss of offsits oower. Upon
receipt of two cut of three auxiliary feed pump suction low pressure signals,

the water supply to the auxiliary feedwater pumps automatically iransfers frem ¢

condensate storage tank to the essential service water system.
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RESOLUTION OF ISSUES

Loss of Safety Function After Reset

e
-

As was done for operating reactors through [Z Bulletin 80-06, the staff regquested

that *he applicants review all safety equicment to determine whicn, if any, safety

-

-

functions mignt be unavailable after reset and what changes would be impiemented
to corre&t any problems. The applicants provided a respense stating that a

review has been conducted to determine whether or not all safety related squipment
will remain in its emergency mode following reset of an ESF actuation signal.

The review r-vealed that certain equipment would change state upon ISF reset.

The (ontrol circuits Sor this equipment were revised to provide seal-in features
50 that an ESF reset would not change the safeguards state of the equipment.
Preoperational tests will verify that the installed controls are consistent with
schematic diagrahs reviewed and that all equipment remains in its emergency moce
uoon ESF reset. The staff finds this acceptable.

25t 0F Zngineered Safeguards °-4 Interlock

On November 7, 1879, Westinghouse notified the Commission of a peotential uncdetectabdle
failure which could exist in the engineered safeguards P-4 interiocks. Test
procedures were developed to-'detect failures which-might occur. The procedures
require the use of voltage measurements at the terminal biocks of the reactor

trip breaker cabinets. In order to minimize the possibility of accidenti2l shorting
or grounding of safety system circuits during testing, the staff position was that
suitable test jacks be’pr0viced to facilitate testing of the P-4 interlocks. The
aoplicants have committed to provide the test jacks. The staff concludes that the
appiicants commitment is an acceptable resolution of this item and w'il make
provision 0f the test jacks a condition of the license.

Lave] Measurement Errors Due %0 Environmental Temperature Zffects cn Lavel .astrument
Reference Leas

Tﬁe staff asked the applicants to evaluate the affects of hign temperatures in
reference lags of water level measuring instruments on the measurement errors
focilowing high energy linebreaks. This issue was addressed for operating reactors
through [E 3Suylletin 79-21.

Open Item: Although the applicants submitted a response on this item, the ~esoonse
was not received in time %o be reviewed prior to issuance of this SER. The

resolution of this item will be addressed in a supplement to this report.
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Failure Moces and Effects Analysis (FMEA) Interface Requirements

The appiicants nave referred tc the Westinghouse Topical Reporst WCAP-253¢,

"Failure Mode and Effects Analysis (FMEA) of the EIngineered Safety Features
Actuation System," as the supporting document of FMEA for ZSFAS equipment within
the Westinchouse scope of supply. The staff has reviewed ~CAP-2584 2nd finds ;33“‘
methodology and the general conclusions to be acceptable. However, in Appendices

B8 and C of the report, Westinghouse specifies interface requirements for electrical
circuit an¢ instrument impuise line separation involving systems included in the
palance of plant. The conformance to these requirements was not addressed in the
FSAR. The staff requested that the applicants identify any difference between

the SNUPPS design'add'the Westinghouse specified interface requirements as
described in WCAP-8584. In response, the applicants have stated that the interface
criteria have been met. The staff finds the applicant's response acceptable.

Safety Svstem Set Point Methodology

The staff nas requested that the applicant document the following information
concerning safely system setpoint metnodology and setpoint error allowances:

1) The setpoint methodology or reference to the me*nodciogy to be used for
the SNUPPS plants. ' -

2) The method of including the effect of test equipment accuracy on setpoint errors.

3) The sensor environmental error allowance used for each reactor trip and engineered
safeguar<s setpoint.

4) The list of protecticn channels where the Technical Specification setpoint with
adjustment for all assumed errors falls within 3% span of an instrument range
limit or within 3% span of a- level tap. In these cases, the remaining margin
to the range limit or tap is to be provided.

The apolicant has not compiled all of this information at this peint in time. Since
the srimary function of this information is %0 confirm the acdequacy of set2oints
speci®ied in the plant technical specifications, the staff will audit this infor-
mation at the time the technical specifications are available for review.

Tsglaticn Devices in the Balance of Plant Engineered Safeguards Features Actuation
System

The Balance of Plant Engineered Safequards Features Actuation System (80P ESFAS)
is used %0 provide actuation signals for:

1) Auxiliary Feedwater

2) Containment Purge [solation



3) Control Room Ventilation Isolation

4) Fuel Building Ventilation Isolation

‘

The hardware consists of solid-state bistaples and logic elements, witn
electrom~~-z=ical relays as the final output devices. The system is divided into
three input-logic output separation grcups with the separation 3roups :es'gned"\“
to meet the indepencence and separation criteria applicable to systems performing
safety functions. Interconnection of differing separation groups within the

80P ESFAS is by means of digital sigral isolation modules. Analog signal
isolation modules are included to provide isolated analog signals tc the Balance
of Plant Computer.

The statf asked. the appiicants to cdocument the design criteria for the isolation
modules and the testing performed o verify that the design criteria are met,

[n response, the applicants stated that the digital signal isolation modules
utilize optical isoTators and that there are no connecticns between the input and
autout circuits except for the optical coupling. The analog isoiation modules
utilize transfcrmers as the isolation gevices and there are no connections tetween
the input and outzut circuits except for the magnetic coupling in the transformers.
S8oth the analog and the digital isolation modules are tested to ensure a minimum
iselation potential of 150C VAC RMS between the inbut terminals and the output
terminals and between the terminals and ground.

The staff finds the appiicant's dasign and test criteria for the isolation modules
to be satisfactory.

Autematic Indication of Block of Signals Initiating Auxiliary Feedwater Folleowing
Trip Of the Main reedwater Pumps

The signal which initiates auxiliary feedwater when the main feecwater pumps are
tripped is manually blocked on normal shutdown of the main feedwater pumps. The
design is such that the block is not auytomatically removec when the olant is
retyrned to an cperatingc mode wnere zuxiliary feedwater initiation on loss of main
feecwater is neeced. EZven though the signal to initiate auxiliary feecwater when
the main €eedwater pumps are tripped is considered tc be an "anticipatory signal”
far which no credit is taken in the znalyses of FSAR Chapter 15, the staff position
was that the design should include appropriate features tc insure that the dDlock is
removed wnen the plant is returned to an operating mocde where auxiliary ‘eedwater
initiation on Toss of main feedwater is needed. ™-: _.--lis--+:rave committed to

. e e mm-
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provide automatic indication of the block of the signals which initiate auxiliary

feedwater on 10ss of both main feedwater pumps on the bydassed and incperable
status canel. OQOperating procedures will 1imit the operating modes wnere the block









tvaluation Findings

The review Of the instrumentation and cocntrol 2spects of the engirzered safety
feature (ESF) systems included the engineered safety features actuation system
(ESFAS) and the ESF centrol systems. The £SFAS detects 2 plant condition ree.
quiring the operation of an ESF system and/or essential auxiliary support (EAS)
system and initiates operation of these systems. The ESF control system regulates
the operation of the ESF system follcwing automatic initiaticn by the protection

system or manual initiatior. by the plant operator.

de have conducted'aﬁ}audit review of these systems for conformance to guicdelines
of the applicable regulatory guides and industry codes and standards. In

Section 7.1 of._this SER we concluded that the 2pplicant had adecuately icentified
the guicelines applicable to these systems. Based .pon our audit review of the
system dasign for.conformance to the guicelines, we find that uson satisfactory
resolution of the open item identified in Section 7.3.2 of this report, there is
reascnable assurance that the systems conform to the applicabdbie guicelines.

Our review has included the identification of those systems and components for

the ESFAS and ESF control Systems which are designed to survive the effects of
earthquakes, other natural phenomena, abnormal environments and missiles. Based
upon our review, we conclude that the applicant has identified those systems

and components consistent with the design bases for the systems. Sections 3.10
and 3.11 of this SER address the qualification programs to cemonstrate the
capapility of these systems and components to survive applicable events. There-
fore, we find that the icentification of the systems and compenents satisfies this
aspect of the GDC-2, "Design Bases for Protection Against Natural Fhencrena" and
GDC-4, "Environmental and Missile Design BSases.”

Sased on cur review, we conclude that the ESFAS conforms %o the design bases
requirements of [EEE-279. The system includes the provisions to sense accident
condi1tions and anticipated operational occurrences to initizte the cperation of
ESF and EAS systems consistent with the analyses presénted in Chapter 15 of the
SAR. Therefore, we find that the ESFAS satisfies the reguirenents of GOC-20,
"Proteztion System Functions."

The ESFAS adequately conforms to the guidance for periodic testing in Regulatory
Guide (RG) 1.22 and [EEE-338 as supplemented by RG 1.118. The bypassed and
inoperable status indication adequately conforms to the guidance of RG 1.47. The



ailura criterion in 1EEE-379 as suppiemented by PG 1. 32sed on our review

ESFAS adequately conforms to the juicance on the applicatior of the single
s

we conclude that the ESFAS satisfies the requirement of I 7% with regards

t3 the sysiam reliability and testability. Therefore, we find that the ESFAS
satisfias the requirement of GDC-21, "Protection System Reliability and Test- <~ __
ability.'

The ISFAS acegquately conforms to the guidance in [EEE-384 as supplemented by

3G 1.75 for the protection system incependence. 2ased cn our review, we conclude
that the ESFAS <atx(‘ies the requirement of [EEE-279 with regards to the systems
independence. ’herefore. we find that the ESFAS satisfies the requirement of
GOC-22, "Protection System Independence."

Sased on our review of the ESFAS, we corclude that the system is designed with
Zue consiceration of safe failure ~ocdes if conditions such as agisconnection of
!css of erersy. or a postulated adverse environment are experienced.
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8éces on our review of the interfaces between the ESFAS and plant operating control

systams, we conclude that the system satisfies the requirements of [EEE-279 with

regards to control and protection system interactions. Therefore, we find that the
satisfies the requirement of GDC-24, "Separation of Protection and Control

-snclusians noted above are based upon the requirements of I[EZE-279 with
respect S0 the design of the £SFAS. Therefore, we find that the ESFAS satisfies
the rzquirement of 50.55a(h) with regards to IEEE-279.

Qur review of the ESFAS and ESF control systems has examined the dependence

0€ these systems on the availability o»f essential auxiliary supporting (EAS)
systems. 3ased on our review and coordination with those having primary review
responsibility of the EAS systems, we conclude that the Zesign of the Z5FAS and
ESF control systems are compatitle with the functional performance requirements
of CAS systems. Therefore, we find the interfaces between the ZSFAS and ESF

centrol systems and the EAS systems to be acceptable.




Cur review of the ESF control systems included conformanze %0 *he requirements for
testability, coerability with onsite and >ffsite electrical oower, and s?ng1£‘
failures consistent with the General Desison (Criteria applicable to these ESF
systemﬁ. we concluce that the ESF control systems are testable and are operable-

on either onsite or offsite power (assuming only one source is available) and that
the controls associated with redundant ESF systems are incderenczent and satisfy

the rzguirerent of the single failure criterion. There®ore, ~e find the ISF control
systems meet the rgyevant requirements of GCC-34, Residual =eat removal,

GOC-35, tmergency Core Cooling, GDC-38, Containment Heat Removael, an¢ GOC-41,

Contazinment Atmosphere Cleanup.

In surmary, the staff concluces that the ESFAS and the ESF control systems will Be
accestadble and meet the relevant reguirements of Ceneral Zesign Criteria 2, 4,

20 thry 23, 34, 35, 38, and 41 and 10 CFR Part S0 50.35alh) with satisfactory
resolution of the open item identified in Section 7.3.2.3 of this report.



.4 SYSTEMS REQUIRED FOR SAFE SEUTCOWN

7.4.1 Description
The systems required ror safe shutdown are those required to control the reactoP™~._
coolant system temperature and pressure, to borate the reactor coolant, and to
provige adequate residual heat removal. The plant design is such that the plant
can be placed in a safe shutdown condition using only safety grade systems. The
systems rsed for safe shutdown are:

Reactor Coolant. System {RCS)

Main Steam Syshem

Auxiliary Feedwater System
Chemical and Volume Control System
Borated Refueling Water System

) Residual Heat Remova! System (RHR)
Compenent Coocling Water System
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|2, Essential Service Water System

'S, Supportive HVAC Systems

(10) Emergency Diese! Generators

11) Spent Fuel Pool Cooling System
(12) Supportive Portions of Instrument Air Systems

The Reactor Coolant System (RCS) transfers core residuc) heat to the steam
generators. The reactor core is 1t a lower elevation than the steam generators
ensuring that heat can be transported from the reactor ccre t0 the steam
generators via natural circulation.

The main steam system consists of main steam piping, power operated atmospheric
steam relief valves, safety valves, and main steam isolation valves. The system
is used for maintaining 2 hot standby condition and for plant cooldown to the
temperature and pressure at which the Residual Heat emoval System (RHR) can de
piaced in operation. Core residual heat and reactor coolant system sensible heat
can be removed by use of the power operated atmospheric steam relief valves if the
main condensor is not in service. The power operated atmospheric steam relief
valves are safety grade air-operated valves with independent controls for each
sta2am generator.



The auxiliary feecwater system is used to maintain water inventory in the stezm
generators when the main feedwater system is not available. The auxiliary fzed-

water system is used following a reactor shutdown in conjunction with the concep-

ser dump valves (if available) or atmospheric steam relief valves, to cool tn
reactor cocolant system to the temperature and pressure at which the 2R system
can bde brought ‘nto operation.

The Chemical ard Volume Control System (CVCS) is used for reactor coolant boration
and inventory controls In the event normal charging and letdown paths are not
available, boration ah& inventory control functions can be accomplished by utilizing
redundant safety‘grade paths. The Refueling Water Storage Tank will be used as

the scurce of borated makeup to the RCS in the event that the boric acid transfer
sumps are not available.

The Residyal reat Removal System transfers heat from the RCS to the Component
ocling Water System (CCWS) to reduce the temperatures of the r2actor coolant to
the cold shutdown temperature at a controlled rate curing the second part of 2
plant cooldown, and maintains this temperature until the plant is started up.
Farts of the RHR system also serve as parts of the Emergency Core Cooling System
(ECCS) during the injection and recirculation phases of a LOCA.

The Component Cooling ‘Water System (CCWS) srovides cooling water to selected
auxiliary components during normal olant operation and during shutdown. [t aiso
orovides cooling water to several engineered safety feature systems following an
accicent. The system is a closed loop system which serves as an intermediate
barrigr between the Service Water System or Essential Service Water System and
potentially radicactive systems in order to eliminate the o2cssibility of an
uncontroiled release of radioactivity.

The Zssential Service Water Zystem (ESWS) removes heat from plant components which
require cooling for safe shutdown of the reactor or following an accident. The
SSWS also provides emergency makeup to the spent fuel pool and the CCAS, and is
the Sackup water supply %0 the auxiliary feedwater system. The ESWS consists

of two redundant cooling water trains.

Portions of the plant HVAC systems are required to function following an acnident
and to maintain the plant in a safe shutdown condition. These pertions of the
HVAC systems are safety grade.



The onsite Dower system is proviced ~ith preferred power from the offsite system
thrcugh two independent and redundant sources of power. The Class 1E ac system
loads recuired to maintain the plant a2t safe shutdown or to mitigate the con-
sequences of an accident are separated into two load groups which are prere5~\
from separate Engineered Safety Features transformers when offsite power is
available or from two independent diesel generators (one per load group) wnen

(ffsite power is not available.

The fuel pool cooling system consists of two 100-percent-capacity cooling trains
for the removal bf'détay heat generated by irradiated fuel stored in the spent
fuel pool. The fuel pool cooling heat exchangers are serviced by the component
cocoling water System on the shell side with remote manual-cperated isolation
valves provided.

The Compressed Afr System ((AS) drovides a safety grade backup compressed cas
supply for the auxiliary feecwater control valves and main steam atmospheric
relief valves.

To effect a unit snutdown..the unit will be br0u§ht to, and maintained at, a safe
shutdown condition under control from the main control room or the auxiliary
shutdown control panel. Controls for the systems discussed above are requirec to
maintain a safe shutdown under non-accident conditions; The applicant has
identified the following monitoring indicators as essential to maintaining safe
shutdown:

1. Water level for each steam.generator

2. Pressuyre for each steam generator

3. Pressurizer water level

4. Reactor coolant system pressure

5. Suction pressure for each auxiiiary feedwater pump
8. 3oric acid tank level

7. Emergency letdown flow

8. Reactor coolant pump seal water flow

9. Boron injection flow

10. Refueling water storage tank level
11. Component cooling water system flow %0 components inside containment.

In addition, the applicant has committed to provide safety grade reactor coolant
temperature indication and safety grade auxiliary feedwater flow indication.



Femote Shutdown Capability

[f temporary evacuation of the control room is required because of some abnermal
station condition, the operators can establish and maintain the station in a hot
stancty condition from cutside the control room through the use of contrels anE““‘
indicators .~ited at the auxiliary shutdown control panel, switchgear, and motor
control cente:3, and by control of individual equipment at the device location.

The auxiliary shutdown panel is located in a locked room to restrict access. The
auxiliary shutdown panel is designed to seismic Category [ requirements and essential
short term controls and indicators (those required to maintain hot standby for

the first 24 hours ?o\Towing shutdown) are desigred to comply with applicable
portions of [EEE Standard 279-1971. Although the prime intent of the auxiliary
shutdown control panel is the maintaining of hot standby from outside the control
room, this parel can also be used for certain functions when implementing cold
shutdown from Jutside the control room. The plant design includes the capability

of attaining ¢old snutdown from outsice the contrsl room. Fer this, instrumentation

and controls may require some jury-rigging.




RESOLUTION OF ISSUES

Capability for Safe Shutdown Following Loss of a Bus Supplving Power to Instruments
and Controis

The staff requested that the applicants ceview the 2cequacy of emercency operating
procedures (0 2e used to obtain safe shutdown uocn loss of any Clas: 1E or non-Ctass
IE bus supplying power to safety or non-safety-related instruments and controls.
This issue was addressed for operating reactors through IE Bulletin 79-27.

The applicants have conducted a review using the guidelines of Bulietin 79-27 and
concluded that no design modifications are required. However, since the preparation
of plant procedures Bd%.not been completed, all actions requested in the Bulletin
have not been completed.

Confirmatory Item: The applicants have been asked to provide the staff with the
feliowing confirmatory information subsequent to completion of plant procedures:

a! Confirm that all a.c. and d.c. instrument buses that could affect the ability
“C acnieve a c0id shutdown condition were reviewed. I[zentify these buses.

b) Ccnfirm that all instrumentation and contrels reguired by emergency shutdown
procedures were consideread in the review. Identify these instruments and
controls at the system level of detail. E

¢) Confirm that clear, simple, unambiguous annunciation of loss of power is prov:ded
in the control room for each bus addressed in [tem a above. Identify any
exceptions.

d) Confirm that the effect of 1oss of power to each load on each bus identified
in [tem 2 above, including ability to reach cold shutdown, was considered in
the review.

e) Confirm that the re-review of IE Circular No. 79-02 which is required by Aztion
[tem 3 of Bulletin 79-27 was extended to include both Class 1E and non-Class 1f
inverter supplied instrument or control buses. [dentify these buses or confirm

that they are included in the 1isting required by Item a above.

7.4.3.2 Qoerator Actions Regquired :o Maintain Safe Shutdown From Qutside the Contro! Room

-

In Amendment 5 to the FSAR the applicants included descriptive information on controls
used t) maintain safe shutdown from cutside the control room which indicated that
Jury-rigging of controls may be required after the first 24 nours. [n discussions

with the staff the applicants have stated that the description in Amendment 5 was

in error. Only local control of specific valves and pumps is required. The staff

finds this acceptable.



Confirmatory I[tem: The applicants have committed %0 correct the FSAR and ©2
provide a description of tne specific local actions required after 24 nours. The
information to be incorporated in the FSAR will include the location of the

gcuipment involved and the available redundancy.
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tvaluation Findings

The review of systems required for safe snutdown included the sensors, circuitry,
redundancy features, and actuated devices that orovide the instrumentation and
control functicns that prevent the reactor from returning to criticality and <
provide means for acdequate residual heat removal.

——

Wde have conducted an audit review of these systems for conformance to guidelines
of the applicable requlatory quides and industry codes and standards. [n Section
7.1 of this SER we concluded that the applicant nad adequately identified the
guidelines app1icabfe’ta these systems. Based upon our audit review of the
systems designs for conformence to the guidelines we find that there is reasonable
assurance that

the systems conform fully to the appli-2ble guide-
1ines.

Nur review has includec the identificaticn of those systems and comgonents required
for safe shutdown which are desicred %0 survive the effects of earthguakes, other
natural phenomena, abnormal environments and missiles. Based upon our review,

we conclude that the apolicant has identified those systems and companents
consistent with the design bases for the systems. Sections 3.10 and 2.1] of this
SER address the qualification programs to demonstrate the capability of these
systems and compcnents to survive applicable events. Therefore, we find that the
identification of these systems and components satisfies this aspec: of the GDC-2,
"Design Bases for Protection Against Natural Phenomena" and GLC-4, ‘Environmental
and Missile Design Bases."

8ased on our review, we conclude that instrumentation and controls have been
provided to maintain variables and systems which can affect the fission process,

the integrity of the reactor core, the reactor coolant pressure boundary, and

the containment and its associated systems within prescribed coerating ranges during
plant shutdown. Therefore, we find that the systems required for safe snutdown
satisfy the recuirements of GDC-13, "Instrumentation and Control."

Instrumentation and Controls have been provided within the control room to allow
actions to be taken to maintain the nuclear power unit in a safe condition during
shutdown including a shutdown follcwing an accident. Equipment at appropriate
locations outside the control room have been provided (1) with a design capapility
for prompt hot shutdown of the reactor, inciuding necessary instrumentation and



controis to maintain the unit in a safe condition during hct shutdown, and (2)
with a potential capability for subsequent cold shutdown of the reactor through
the use of suitable procedures. Therefore, we conclude that the systems required

-

for safe shutdewn satisfy the requiremenss of GDC-15, "Control 2com." =

Our review of the instrumentation and controls required for safe shutdown has
examined tnhe dependence of these systems on the availability of essential auxiliary
support (ZAS) systems. Based on our review and coordinaticn with those having
primary review rg;qpnsibi]ity for the ZAS systems, we conclude that the design

of £AS systems are compatible with the functional performance requirements of

the systems reviewed in this section. Therefore, we find the intarfaces between
the design of 'safe shutdown systems and the design of EAS systems to be acceptable.

Jur review of the instrumentation and control systems required for safe shutdown
incluced conformance to the requirements for testability, oce~zbility with onsite
ang offsite electrical power, and single failures consistent with tne General
-esign Criteria applicable to safe shutdown systems. We conclude that these
systems are testable, and are operable on either onsite or offsite electrical
oower, and that the ccntrdls associated with re&uhdant safe shutdown systems are
independent and satisfy the requirements of the single failure criterion. There-
fore, w2 find that these systems meet tie relevant requirements of GOC-34,
Residual Heat Removal, GDC-35, Emergency Core Cocling, and GOC-38 Containment
Heat Removal.

In summary, the staff concludes that the systems required for safe shutdown are
acceptable and meet the relevant requirements of Genera! Design Criteria 2, 4, 13,
19, 34, 35, and 38.



INFORMATION SYSTEMS IMPCRTANT TO SAFETY

.

o

cescription

Tae information systems important tc safety are composed of aisplay -
instruments which provide information to enable the operator to assess

reactor statuc, the onset and severity of accident conditions, and

engineered safety feature systems (ESFS) status and performance, and

to enable the operator to intelligently perform vital manual actions

such 2s safe snutdow.: and i .iation of majual ESFSs. The systems

consist of both'safety grade and non-safety grade instruments and

cover the folloewing functions:

1) Reec:or‘Trip
2) Engzineered Safety Features
I Safe Shutaown
“ne srotective system provides the cperater with information pertinent
<) system status and safety. A1l transmitted signals (flow, cressure,
semperature, etc.) which can cause a reactor trip are either indicated
or recorded for each channe!, including all neutron flux power range
signals (top detector, bottom detector, algebraic difference, and
average of bottom and top detector signals). Parameters associated
i with automatic actuation as well as those requirec to enable the
° gperator to nanui??y initiate Sngineered Safety Feature Systems are
displayed. The indicators provided for the actuating parameters
display the same analog signals monitored by the Ingineered Safety
Features Actuation System. .Any reactor trip will actuate an alarm
and an annunciator. Such protective actions are indicated and
identified down to the channel level.

Alarms anc annunciators are also used to alert the operator of deviations
from normal operating conditions so that the coerator may take apprepriate
corrective action to avoid a reactor trip. Actuation of any rod stop or

trip of any reacter trip channel will actuate an alarm.




£SF Status Pane)l 3isplays are provided tc meet the requirements of
Requlatory Guide 1.47, on a separation group basis. [nputs are

isolated from annunciation and logic circuitry via [SEE-320 qualifiec -
isolators. uUnder normal plant conditions, component level ~inacws are
either dark or 1it white in a prescribed manner. [f a component is
normally in its safeguards state its window is 1it white. [f a component
is not normally in its safeguards state its wiudow is dark. System level
windows are dark unier full power conditions with no components bypassed.
Upon an ESF actuation, all component level windows within the associated
actuation system will be 1it white provided all components have correctly
responded tb{tne actuation signal. In this case, the system level

window also goes into a white mode. However, if one or more compgonents
d0 not resocrd correctly to the actuation signal, the system level winlow
wouid remain de¢rk,

shen 3 Sycass or inoperable condition exists on any component ‘oreiker
racked out, loss of control voltage, handswitth in a pull to lock

mode), its compcnent level window is 1it amber. Simultaneously the
associated system level window is also 11t amber, actuating an audible
alarm and alerting the cperator of a oypassed or inoperable condition,

On cartain critical valves (for example, the auxiliary feedwater cischarge
valves) an ambter iight and/or audio annunciation provides bypassed/
inoperable status upon valve misalignment. Automatic system level in-
dication of Sypass and inoperable status applies to automatically initiated
components including those components wnich directly support the zuto-
matically initiated components but which themselves may not te automatically
initiated because they are normally in the operating mode.

The shutdown control display instruments are required for manua'l operations
to safety maintain the plint in a shutdown condition. These instruments
are provided on the main control board in the main cont-oi room and on

the auxiliary shutdown control panel outside of the main control room.

Two Or more separate and redundant channels of display information are
provided for each required process variable.

.-y




The following safety grade readouts are provided in the control room to
maintain the plant in a safe shutdown condition, or to take the correct
action during the course of an event or during post accident recovery.

Nuclear Steam Supply System (NSSS) Indicators:

(1) Wide Range Thot and Tco1d

(2) Pressurizer Water Level

(3) Steam Generdtor Pressures

(4) Steam Generator Water Levels (narrow range and wide range)

(5) Containment Pressure (narrow range and wide range)

(6) Reactor Coolant System Wide Range Pressure

(7) Boric Acid Water Level

(8) Refueling Water Storage Tank Water Level

{3) Safety Injection Flow

(10) Reactor Coolant System Excess Letdown Heat Exchanger Temperature

Balance of Plant (BOP) Indicators: .

(1) Auxiliary Feedwater Flow

(2) Condensate Storage Tank Pressure

(3) Auxiliary Feedwater Pump Suction Pressure
(4) Contral Room Air Intake Chlorine

(5) Control Room Air Intake Gaseous Radiocactivity
(6) Containment Gaseous Radiocactivity

(7) Containment Hydrogen

(8) Containment Sump/Containment Level

(9) Containment Purge Gaseous Radioactivity
(10) Containment Spray Additive Tank Level
(11) Fuel Building Gaseous Radioactivity

(12) Containment Air Temperature

(13) Containment Post Accident Radiation

(14) Control Building Sump Level

(15) Oiesel Generator Building Sump Level

{16) RHR Pump Room Sump Level

(17) Auxiliary Building Sump Level




The parameters indicated on the auxiliary shutdown panel are as follows
(those which are safety grade are designated with an 's"):

(1) Pressurizer Pressure

(2) Pressurizer Water Level (s)

(3) RCS Pressure (s)

(4) Steam Generator Pressures (s)

(5) Steam Generator Water Levels (s)

(6) Auxiliary Feedwater Flow (s)

(7) Auxiliary Feeduiter Pump Suction Pressures (s)
(8) Auxiliary Feedwater Pump Disciarge Pressures
(3) Condensate Storage Tank Level

"10) RCS Cold Leg Temperatu-e

(11) Source Range Nuclear instruments

/

1

12) Intermediate R2nnz Nuclear Instruments

In addition to the indicators for the above sys‘ems, position indication lights
are provided for the associated remote control valves.




RESCLUTION OF ISSUES

Seactor Coolant Temperature I[ndicators on the Auxiliary Shutcown Panel

During the staff review, the applicants were asked to clarify the design criteria
for wide range reactor coclant temperature indication at the auxiiiary shutdown
panel. The applicants stated that reactor coolant wide range terperature indication
is not essential for maintaining safe hot shutdown. However, the applicants did
commit to oroviding one reactor coolant cold leg indicator per loop with the
indicators for Loops 1 and 2 powered from a different power supply and routed in

a different non-safety-grade separation group from the indicators for Looos 3 and 4.

Open Item: The staff nas expressed concern that hot leg temperature indicators
may also be reQJire& in order to insure that subcocled conditions are maintained
in the reactor coolant system during shutdown. The resolution of this issue will
De addressed in a supplement to this report.

Actuation of Va1ve'Component Level Windows on the Byopassed and [noperable Status Panel

The original design for actuation of the accumulator valve component level windows
on the bSypassed and inoperable status panel was such that the bypass indication was
not actuated until the valve reached the fully closed position rather than when the
valve left the fully open position. The staff position was that bypass indication
should De actuated when a valve leaves the position required for it to accomplish
its safety function. The applicants have changed the design for the accumulator
valve position switches such that the bypass is indicated when a valve is not

fully open. The appl%cants have also stated that for other valves where valve
misalignment is indicated on the bypassed and inoperable status panel, the bypass
indication occurs when the valve leaves the position required for it to accomplish
its safety function. The staff finds the applicants response to be adequate. The
license will be conditioned to require the accumulator valve position switches to
be changed as discussed above.

cest-Accident Monitaring

Revision 2 to Regulatory Guide 1.97, "Instrumentation for Light-Water Cooled Nuclear
Power Plants to Assess "lant and Environs Conditions During and Following an
Accident," was issued in December 1980. The Operating License will be conditioned
to require that the applicants comply by June 1983 with Fagulatory Guide 1.97,
Revisicn 2 or provige justification for any alternatives.



7.5.3

Evaluation Findings

The 1nformation systems important to safety provide the operator with

information on the status of the plant to allow manual safety actions -

to be pertormed when necessary. The scope of review included tables

of system variables and component states to be indicated, functional
diagrams, electrical and physical layout drawings, and descriptive
information. The review has included the applicable acceptance criteria
and guidelines and de.ign bases, including those for indication of by-
passed or inbper;ble safety systems. The review has also included the
applicant's analyses of the manner in which the design of information
systems conforms to the acceptance criteria and guidelines which are
applicable to these systems as noted in the staff's Standard Review Plan.

We nave conducted an audit review of these systems for conformance to
guidelines of the applicaple regulatory guides ana incustry codes and
standards. In Section 7.1 of this SER, we concluded that the applicant
had adequately identified the guicelines applicable to these systems.
S8ased unon our audit review of the systems designs for conformance to
the guidelines, we find that upon satisfactory resolution of the open
tem identified in Section 7.5.2 there is reasonable assurance that the

systems conform to the guidelines applicable to them.

Qur review has included the identification of those systems and components
of the information systems which are designed to survive the effects of
earthquakes, other natural phenomena, abnormal environments, and missiles.
3ased upon our review, we conclude that the applicant has identified those
systems and components consistent with the design bases for the systems.
Sections 3.10 and 3.11 of this SER address the qualification programs to
demonstrate the capability of these systems and components to survive
applicable events  Therefore, we find that the identification of these
systems and components satisfies this aspect of GDC-2, "Design Bases for
Protection Against Natural Phenomena” and GOC-4, "Environmental and Missile
Design 3ases.”

The redundant safety grade information systems adequately conform to the
guidance for the physical independence of electrical systems provided in
RG 1.75.



“e conclude that the information systems important to safety include
appropriate variables and that their range and accuracy are consistent
with the plant safety analysis. Therefore, we find that the information =
systems satisfy the requirements of GDC-12, "Instrumentation and Control”

for monitoring variables and systems over their anticipated ranges for

normal operation, for anticipated operational occurrences, and for accident
conditions Further, we find that conformance to GDC-13 and the applicable
quidelines satisfies the requirements of GDC-19, "Control Room" with

respect to informatyon systems provided in the control room from which
actions can be taken.to operate the unit safely under normal conditions

and to maintain it in a safe condition under accident conditions.

Tw

-7 summary, the staff concludes that the informatian systems important to
safety will be acceptable and meet the reguirements of General Design Criteria
2. 4, 13, and 19 with satisfactory resolution of the cpen itewm fuentifieg

in aecsts T.5.2.1.



(NTERLOCK SYSTEMS IMPORTANT TQ SAFETY

The groug of instrumentalion systems incluced ‘n this section are those . _
required for safety but not previcusly discussed in Sections 7.2 thiougn
7.5.

Resicdual Heat Removal System Isclation VYalves

Tne residual heat removal system (RHRS) isolatica valves are normally ¢! . 3d
and are openedﬂon]y for residual neat removal system operation after system
pressure is reduced to approximately 425 psig and system temperature nas
been reduced to approximately 350°F.

There 2re two motor-operated valves in series in each ¢f the two residual
hea: removal pump suction lines from the reactor coolant system (RCS) hot
legs. Tne two valves nearest the RCS are designatec as the inner isciation
valves, wnile the twc valves nearest the residual heat removal pumps are
designated as the outer isolation valves. The interlock features provided
for the outer isclation valves are identic2l-to those provided for the
inner isolation valves. except that equipment diversity is employed Dy

v + of the factthata different manufacturer is used for the pressure

tr  mitters for the two sets of valves.

Each valve is interlocked so that it cannot be opened unless the RCS pressure
is below a preset pressure. This interlock prevents the valve frrm 2eing
opened when the RCS pressure and the residual nheat removal pump head are
abcve the RHRS design pressure. A second pressure interiock is provided to
close the valve automatically if the RCS pressure subsequently increases 0

a preset value.

In addition, the valves cannot ce opened uniess the is>ylation valves in “he
following 1ines are closed:
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Recirculation line from the residual reat exchanger outlat

t0 the suction of the hign nead sarety injection pumps.

(2) RHR pump suction line from tne refueling water storage tank.

(3) R3HR pump suction line from the containment sump.

Accumulator Motor-Operated Valves

The safety injection system (SIS) accumulator discharge isoclation valves are
motor-operated, normally open valves which are controiled from the main
control bHoarg. :These valves are intericcked 50 tnat:
(1) They open automc:iically on receipt of an SIS with the main
control poard switcn in either the "AUTO" or "CLOSE"
position.
(2) They open automatically whenever the RCS pressure is above the
safety injection unblock pressure (P-11 interlock) when the main
control board switch is in the "AUTO" position.

-
o
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They cannot be closed as long as a safety injection signal is
present.

During plant shutdown, the accumulator valves are closea. To prevent an
inadvertent opening of these valves during that period, the accumulator
valve motor circuit breakers will be opened or withdrawn. Administrative
control is required %o ensure that these val/e circuit breakers are closed
during the pre-startup procedures.

An alarm will sound for any accumulator isolation valve, under the following
conditions, when the RCS pressure is above :the safety injection unbiocking
pressure (P-1] inter.ock):
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7.6.
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(1) valve motor-operated limit switch indicates valve nct cpen.

(2) Valve stem-gperated limit switch indicates vaive not copen.
-The alarm on tnis switch will reseat itself at given intervals.

Interlocks for RCS Pressure Control Quring Low Temperature Joeration

Tne RCS pressure control includes automatic actuation logic for two
pressurizer power-pperated relief valves (PORVs). The function of this
actuation IOQiE is to continuously monitor RCS temperature and pressure
conditions, with the actuation logic unblocked only when plant cperaticn is
celow a preset temperature and manual action has been taken t3 unolock tne
Togic. The monitored system temperature signals are processed to generate
the reference pressure limit program which is compared to the actual
monitored (S pressure. This comgarison provides automatic actuaticn
signals tc open the PORVs to prevent pressure conditions “rom 2xceeding
allowacle lTimits. The generating station varisoies required For tne 2CS
pressure control interloqk ar2 channelized with a different protection
train used for each nressurizer power operated relief valve.

Switchover from Injection to Recirculation

The suction valves in the line from the containment sumy to the residual neat
removal (RHR) pumps open when two-out-of-four level transmitters indicate

a Tow level in the refueling water storage tank [RWST) in conjuncticn with a
safety injection signal. The valves from the RWST to the RHMR suction will
close automatically after the sump suction valves are open. The safety
injection pumps and charging pumps are manually realigned fcr the recirculation
mode .

The lcw RWST Tevel signal is alarmed to inform the operator to initiate
the manual action required to realign the pumps for the recirculation mode.



7.6.5 lsolation of Essential Service Water (ESW) to the Air Compressors

L

For gacn train of ESW, & differential pressure transmitter ang oistadle is
provided to sense flow to the non-safety-re’ated air compresscrs. On high
flow (indicative of gross leakage in the non-seismic portion of tne system),
an isolation valve in that ESW train is automatically closed. The isolation
valve will remain in the closed position until the valve is manually reset
oy the operator-ig the control rcom. A means of remote manual isolation

and indication of valve positions are provided in the control room. The
isolation vaives are air-operated, and are designed to fail closed cn the
loss of air or 2lectrical power.

-
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“solatian of the Non-Safety-Related Fortion of the Component Cooling ~ater
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The nen-seismic portion of the CCw system is isclated by twe isclation valves
in series provided in both the supply and retirn lines. These valves are
air-operated, designed to fail closed on loss of air or eiectrical power,

and automatically close upon iow CCW surge tank level, SIS, or high flow.

The non-seismic portion of the CCW system can also be isola.ad by remote
manual means.

Two independent flow transmitters in the supply line sense flow througn the
isolation valves. On high flow (indicative of gross leakage in tne non-
seismic portion of the system), the iseclation valves are automatically
closed and will remain in the closed position until the valves are manually
reset by ine operator in the control room. Each flow transmitter and its
associated histable provides isclation signals to one valve in the supply
1ine and one valve in the return line.

Twe indecendent level transmitters (one per surge tank) are provided. On

low surge tank level, the isolation valves are aytomatically clesed and

will remain in the closed position until the valves are manuaily reset Dy
the operator in the control room. GZach 'evel transmitter and its asscciated
bistable provides isolation signals to one valve in the supply line and cne
valve in the return line.




7.6.7.2

7.6.7.3

RESOLUTION OJF ISSUES

interlocks for Reactor Coolan% System (RCS) Pressure Control During Low Temperaturs
yJperation

To minimize the osctential of RCS overpressurization during Tow temperature operation,

an aytomatic system, wnich is manually enabled during low temperature cperaticdh;y-is
provided to maintain pressure within allowable limits. The original design
described 2y the apolicants in the FSAR included two reactor coclant system
temperature auctioneers. The design was such that the failure of either auctioneer
could defeat the overpressure protection at low temperatures. DQuring the course

of the staff review, the applicants redesigned this system. I[n the modified
design, the generafiﬁg station variables required for reactor coolant system pressure
pritection during Tow temperature operation are channelized with a 4ifferent
protection train ysed for each of the two pressurizer power operated relief valves.
The mocified design eliminates tne potential for a single failure to defeat over-
sressure protection at low temperatures. The staff has reviewed the modified
desicn and finds it acceptable. The license will be conditioned to require this
modified design.

Volume Control Tank Level Control and Protection’lnteractioq

On May 21, 1981, Westinghouse notified the Commission of a prrentially adverse
control and protection system interaction whereby a single random failure in the
Volume Control Tank level contro) system could lead to a loss of reagundancy in the
nigh head safety injection system for certain Westinghouse designed plants. The
applicants were asked to determine whether the generic problem identified by
westinghouse 2xists on the SNUPPS plants.

The applicants have stated that the level control function will be separated from
the charging pump protection function on the SNUPPS plants such that the problem
identified by Westinghouse cannot occur. The staff finds the applicants response
acceptable and will condition the license to require the design described above.

Coenfirmatory I[%em: A formal revision to the FSAR is required %o describe the above
design.

8oron Oilution Control

In response to questions from the staff on design features provided for mitigating

the consequences of an inadvertent boron dilution, the applicants nave committed to
incorporate the same design for terminating boron dilution as provided for Comanche
Peak (Jocket No. 50-445). The source range and intermediate range nuclear instrument-

ation will be seismically and environmentally qualified. The staff finds tnis




commitment t0 be acceptable and will condition the license 0 require these cesign

featurses.

confirmatory [tem: The applicants will include the description of the boron

dilution control instrumentation in the FSAR.
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gvaluation Findings

Tne staff concludes that e

the designs of the interiock
systems important to safety are acceptable and meet the relevant regquirements
cf General Design Criteria 2, "Design Sases for Protection Against hatural
Phenomena” and 4 "Environmental and Missile OJesign Bases." This conclusicn
is based on the following:
The review of the interlock systems important to safety included the interlocks
to prevent overpressurization of low pressure systems when connected to the
primary coolant system. The staff position with regards to this interlock
system is set forth in Srancn Technical Position ICSB-3, "Iscliation of Liw
Prassure Systems from the High Pressure Reactor Coolant System." 3Zasac on
cur review, we conclude that the design of this system adequately compiies
«itn the staff's guidance.

Qur review inciuded the ‘interlock provided to prevent overpressurization of
the primary coolant system during low temperature operation. The staff's
position with regards to this interlock system is set forth in Branch
Technical Position RS85-2, "Overpressurizaticn Protection of Pressurized
Water Reactors While Operating At Low Temperatures.' 3ased cn our review,
we conclude that the design of this system adequately complies with the
staff's guidance.

Qur review included the interlocks for tne ECCS accumulator valves. The
staff's position with regards to this interlock system is set forth in
granch Technical Position ICS8-4, "Requirements of Motor Operated Valves

in the ECCS Accumulator Lines.” Based on our review we conclude that these
interlocks adequately comply with the staff's guidance.

3ased on our review of the interlock systems important to safety. we conclude
that their design bases are consistent with the plant safety analysis and the
systems importance to safety. Further, we conclude that the aspects of the



design of these systems with respect to single failures, redundancy, in-
dependence, qualification, and testapility are zdequate to assure tnat he

.
—

functional performance requirements wiil be met.

Qur review nas included the identification of those systems and components
of interlock systems important to safety wnicn are designed to survive the
effects of esarthquakes, other natural phenomena, ahnormal envirgnments, and
missiles. Based wpon our review, we conciude that the applicant nas
identified the s}sfﬁms and components consistent with the design bases for
the inter’ock systems. Sections 3.10 and 3.11 of this SER address the
qualificatiaﬁ programs to demonstrate the capability of these systems and
comocnents to sJrvive applicable events. Therefore, we find that the
idensification if the systems and components satisfies tnis aspect of tne
GoC-2, "Jesign Sases for Protection Against Natural Phencmena,’' ang
GCC-<, "Environmental and Missile Design Bases.”
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7.7 CONTROL SYSTEMS

The plant control systams described in tnis section include the foliowing: oo _

(1) Reactor Control
(2) Rod Centrol

(3) Pressurizer Pressure Control

(4) Pressurizer_wWater Level Control

(3) Steam Generité? Water Level Control
(8) Steam 5ump Control

(7) Plant Control System Interlocks

{3) Incore Instrumentation

(¢) 3oren Concentration Monitoring System

-
o
o

S

Plant Control Signals for Monitoring and Indicating

7.7.1 Reactor Control

The reactor control system enables the nuclear plant to follow load changes
automatically, including the acceptance of step load increases or decreases

of 10 percent and famp increases or decreases of 5 percent per minute within
+-e load range of 15 percent to 100 percent, without reactor trip, steam

i.mp, or pressure relief (subject to possibie transient xencn limitations).
Tne system is also capable of restoring cociant average temperature to within
the programmed temperature deadband following a change in load. Manual
control rod aperaticn may be performed at any time within the range of defined
contrcl rod inserticn limits.

7.7.2 Rcd Control

Th2 roé control system receives rod speed and direction signats from the
Reactor Control System. The rod speed demand signal varies over the
range of 3.75 inches to 45 inches per minute (6 to 72 steps/minute), de-
pending on the magnitude of tne input signal  Manual control is provided

ow - - ey ——— - - v e . - e



to move a control bank in or out at a prescribed fixed speed. A permissive
interiock (C-5) derived from measurements of turbine impulse cnamber pressure

-

grevents autcmatic control when tne turdine icad is below 13 percent.

The five snutdown banks are always in the fully withdrawn position during
normal operation and are moved to this position at a constant speed by manual
control prior to criticality. The control oanks are the only rods that can
pe manipuiated under automatic ccntrol. Each control bank is divided into
tw0 groups to obiaiB smaller incremental reactivity changes per step. All
rod clustar control assemblies (RCCAs) in a group are electrically paralieled
to move simuftaneous]y. There is individual position indication for each
2CCA. A reactor trip signal causes all the rods to fall by gravity into

the core and, tﬁus. totally overrides the control system.

Sressurizer Pressure Control

The reactor coolant system pressure is controlled by using either the
heaters (in the water region) or the spray (in-the steam region) of the

pressurizer pius steam relief for large transients.

The slectrical immersion heaters are located near the bottom of the pressur-
izer. A portion o} the heater group is proportionally controlied to correct
for small pressure variations. These variations are caused by heat losses,
including heat losses due to a small continuous spray. The remaining (back-up)
neaters are turned on when the pressurizer pressure control signal demands
approximately 100 percent proportional heater power.

The spray nozzle is located on the top of the pressurizer. Spray is initiated
wnen the pressure controlier spray demand signal is above a given setpoint.
The spray rate increases proportionally witn increasing spray demand signal
yntil it reaches a maximum value. Steam condensed by the spray reduces the
aressurizer pressure. A small continuous spray is normaliy maintained to
reduce thermal stresses and thermal shock and to help maintain uniform water
chemistry and temperature in the pressurizer
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ower relief valves 1imit system pressure Tor large positive pressure

transients and reduce the possidility of actuating the gressurizer safety ot
valves.

Pressurizer water Level Control

The pressurizer operates by maintaining & steam cushicn over the reactor
coolant. As the density of the reactor coolant varies with temperature, tne
steam water interface is adjusted to compensate for the density variations
with re?a:i#e}y small pressure disturbances. The water inventory in the
reactor coolant system is maintained by the cnemical :nd voiume controi
system. Ouring normal plant operation, the charging flow is varied to auto-
matically produce the flow demanded by tne pressurizer water level controlier.
The pressurizer water levei is programmed as a function of coolant average
semzerature, with the highest measured average temperature  2uctioneered)
teing used. The pressurizer water level decreases as the lcad is recuced
from full load. This is .a result of coclant contraction following programmed
coolant temperature reduction from full power tc low power. The programmed
level is designed to match as nearly as possible the level changes resulting
from tne coolant temperature changes.

.

Steam Generator Water Level Control

fach steam generator is equipped with a three-element feecwater Tlow contrglier
wnich maintains a programmed water level which is a function of turbine load.
The thrae-element feedwater controller reguliates the feedwater valve by con-
tinuously comparing the feedwater “low signal, the water lavel signal, the
srcgramied level, and the pressure compensated steam fiow signal. The feed-
water sump speed is varied to maintain a programmed pressure differential De-
tweer tne steam header and the feedwater pump discharge neader. The speed
contrsller continuous compares the measured _P with a programmed ;Pref wnicn

is a linear ‘unction of steam flow. Manual override of the feedwater contrci
system is available at all times.

e - —— o —
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Steanm Cump Contrcl

The st2am dump system, tcgether with control rog movement, is cesigned o aceeps

a 50 percent lcss of net load without tripping the reactor. The automatic
steam dump system is able to accommodate this abncrmal load rejection and to
reduce the effects of the transient imposed upon the reactor ccolant system.
3y bypassing main stesam directly to the ccndenser, an artifical load is
thereoy maintaing_on the primary system. The rod control system can then
reduce the reactor temperature to a new equilibrium value without causing
overtemperature and/or overpressure conditions. The steam dump steam flow
capacity is 40 percent of full load steam flow at fuil load steam pressure.

Load Rejection Steam Zumg Controllier

This mcce of control crevents 2 large increas2 in reactisr cociant temper-
ature “31lowing & Targe, sudden lcad decrease. ~he erreor signail is the
difference between the lead-lag compensated auctioneered reactor coclant
Tavg and the reference Tavg based on turbine impulse chamber pressure.

Plant Trip Steam Dump Contrc.ler

The plant trip controllier medulates the steam dump valves to reguiate the
rate of removal of decay heat and tnus gradually establish the equilibrium
not standby condition after a reactor turbine trip.

S+eam Header Pressure Controller

Residual heat removal during shutdown is accomplished by the steam pressure
controller which controls the amount of steam flow to the condensers tased cn
measured steam pressure. This controller operates a porticn of the same

steam dump valves to the zondensers which are used during the transient

following load rejecticn or plant trip.
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Plant Control System Interlocks

- -
stop

Red O= -~
Rod stops are provided to prevent abnormal plant conditions which could
result from axcessive control rod withirawal initiated by either a control
system malfunction or operator violaticn of administrative procedures.

Automatic Turbine Load Runback

Automatic turbine load runback is initiated by an approach to am overpower
or overtemperature condition. The runback prevents high power operaticn
that might lead to an undesirable condition which, if reached, wcuid de
orotected by reactor trip. Turbine load reference reduction is initiated
by eitner an overtemperature or overpower .T signal.

Turpire Loading Stop

in interlock (C-16) is provided to limit turbine loading during & rapid re-
turn t0 power transient when a reduction in reactor coclant temperature is
used to increase reactor power through tne negative moderator coefficient.
This interlock limits the reduction in coolant temperature so that it does
not reach cocoldown accident limits and preserves satisfactory steam gener-
ator operating conditions. Subsequent automatic turpine loading can tegin
after the interlock setpoint has been cleared by an increase in coolant
temperature, wnich is accomplished dy reducing the boron concentraticn in
the coolant.

Incore Instrumentation

The incore instrumentation system consists of cnromel-alumel thermocouples
at fixed core sutlet positions and movable miniature neutron detectors wnicn
can e positioned at the center of selected fuel a<sempiies. anywhere along
the length of the fuel assembly vertical axis. The thermocouple "eadings

are monitored by the computer. A control and readout system provides means
for inserting the miniature neutron detectors into the reactor core and
withdrawing the detectors while plotting neutron flux versus detector
position. The equipment for control, position indication, and flux
recording for each detector is lccated in the control room. (See discussion
of 11.F.2 under Section 7.1.4 for a discussion of the use of the incore
thermocouples in the core subcooling monitors).
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Soron Concentration Monitoring System

The Soron concentration monitoring system utilizes 2 samplier assemdly unit™~-<

which contains a neutron source and neutron detector located in a shield

tank. Piping within the shield tank is arranged to provide coclant sample

flow between the neutron source and the neutron detector. Neutrons originating
t the source are thermalized in the sample and surrounding moderator and

pass through the sample and impinge upon the detector. The becron concentra-
tion is calcu]atea-by monitoring the neutron countrate. The neutron cross-
section of the beron in the sample is a function of the sample temperature.

Therefore, tne sample temperature is alsc monitored and the neutron countrate
to boron concentration modified to compénsate for the variance of temperature.

The doron concentration monitoring system is designed for use s an advisory

svstem, It is not used for fundamental operating decisions but, rather,

provides information as t0 when additional check analyses ars warranted.

Plant Ceontrol Signals for Monitering and Indicating

Plant control system signals 2re used to provide indications for monitoring
plant conditions to insure that variablas are maintained within operating
limits. The folliowing will discuss those systems used to monitor the
cperating status ¢f the reactor.

The power range nuclear instrumentaticn channels are used to monitor core
power level, axial flux imbalance, and radial flux imbalance. These channels
are capable of recording ové}power excursiors up to 200 percent of full power.
The following alarms are provided:

1) Deviation of indicated nuciear power from the four channeis

2) Upper core cower radial tilt from the upper sections of the detectors
for the four channels

3) Lower core power radial tilt from the lower secticns of the detectors
for the four channels

4) Axial flux aifference imbalance (this alarm i5 derived from tne plant
compy ter)



Twe separate systems are provided to sense and display control rod pesition.

The digital pesition indication system measures the actual positicn of each  —~-
rod. ~The control board display unit contains a column of lignt-emitting-

diodes (LEDs) for each rod. At any given time, the cne LED illuminated in each
column shows the position for that particular rod. Tre demand positian system
sounts pulses generated in the rod drive control systes to provide a digital
display of the demanded (not actual) bank position. Operating procedures
require the reéctbé-onerator to compare the demended positior t2 the position
indicated by the digital rod position indication system to verify correct
operation of the rod control system.

n alarm is generated by the digital rod position indication system if a

p

)

resst limit is exceeded as a result of a comparisicn of any rod in 3 contrel
sank with the other rods in the bank. The deviation alarm for a shutdown rod
15 actuated when a preset insertion iimit is e§ceeded. Tne demanded ana
measured rod positicn signals are also monitored by the plant comguter which
provides a visual printout and an audible alarm whenever an individual rod
position signal deviates from the other rods inthe dank by a preset limit.
The alarm can be set with appropriate allowance for instrument error and
within sufficient narrow limits to preclude exceeding core design hot

¢nannel factors. A rod bottom signal from the digital rod position system

15 used to generate a "Rod 3ottom Rod Orop" alarm.

When the reactor is critical, the normal indication of the status of
reactivity in the core is the position of the control rod bank in relation
to reactor power (as indicated by the RCS lcop :T) and the coclant average

%

temperature. These parameters are used to caiculate insertion limits for
the control banks. Two alarms are provided for each control pank. The
"low" ailarm alerts the operator to an approach to the rod inserticon limits
which will require boron addition by following normal procedures with the
chemical and volume control system. The "low-low" alarm alerts the
operator to take immediate action to add boron to the RCS by any one of

several alternate methods.



RESOLUTION OF ISSUES

Sffects of Control System Failures

The staff requested that the applicant identify any power sources, sensors, or
sensor impulse lines which provice power or signals <0 two or more control SYS@ms
ang demonstrate that failures of these power scurces, sensors, or sensor impulse -
Tines will not result in consequences outside the bounds of the Chapter 15

analyses or beyond the capability of operators or safety systems.

The applicants have submitted a response describing the results of a study to
determine the effect en the plant of the following:

Loss of power to all control systems powered by a single power supply

Failure of each instrument sensor which provides a signal to two or more
control systems

greak of any sensor impulse line which is used for sensors providing signals
t0 two or more control systems

The agplicant has provicded a summary of the events resulting from each postulated
failure and identified the specific Chapter 15 analysis which delineates the bounding

consequences of the failure.’

The staff has reviewed tie bases for the applicants study-and concludes that, with
reasonable assurance, the consequences of single failures within the control systems
are bounded by analyses 1n Chapter 15 of the FSAR. Unresolved Safety I[ssue A-47,
"Safety Implications of Control Systems" will address control system designs and
the need for any control system design modifications. The applicant will be
required to address staff guidance which may result from the resclution of the

unresolved safety issue.

Design Featyres Limiting the Conseguences of Single Failures in the Rod Control System

The staff requested that the applicants provide informeticn Zescribing design
features used in the roc control system to 1) limit reactivity insertion rates
resulting from single failures within the system and 2) limit incorrect sequencing
or positioning of control rods.

The applicant submitted information discussing design features which limit rod
speeds and rod malpositionings. The applicant stated that even in the unlikely
event of simyltaneous multiple failures in the rod control system the rod speed
is 1imited to 100 steps per minute by mechanical limitations of the drive mechanism
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and that this speed has been verified by tests. The consequances of positive
reactivity insertion rates which include the rod speed of 100 steps per minute
are bounded by analyses contained in Chapter 15. The applicant has further
stated that no single failure within the rrd control system can cause either
reactivity insertions or mal-positioning of the control rods resulting in corg
thermal conditions not bounded by analyses contained in Chapter 15. The staff N
finds the applicants response satisfactory.

tnvironmental Qualification of Control Svstems

Operating reactor‘licensees were informed by [E Information Notice 79-22, issued
September 19, 1979.?=hat certain non-safety grade or control equipment, if sub-
jected to the adverse environment of a high energy line break, could impact the
adequacy of the protection functions performed to mitigate the consequences of

the high energy linebreak. The applicants were reguested to review their designs
tQ determine wnether the harsh environments associated with nigh-energy 1ine treaks
mizht cause contrel svstem malfunctions resulting in consequences more severe than
those analyzed in Chapter 15 or beyond the capability of operators or safety
systems. The applicants performed the requestec review and submitted the results

to the staff. Staff review of the applicants response resulted in the staff asking

the applicants for additional information concerning the effects of a hich energy
Tine break on rod control system equipment outside the containment. The applicants
nave stated that a typical bounding analysis of the steamline rupture accident of
concern has been performed assuming consequential failure of the rod control

system and the results found acceptable. The appiicants have committed to submit
a plant-specific analysis of the transient prior to January 1, 1982. The staff
finds the applicants response acceptable.

Confirmatory Item: The applicants will submit the analysis of the steamline
rupture with consequential failure of the rod control system by January 1, 1982.




Evaluation Findings

The control systems used for normai oJperation that are not relied upon %0 ==
perform safety functions, but which control plant processes having a signi-
ficant impact on plant safety, nave been reviewed. These controi systems in-
clude the reactivity control systems and the control systems for the primary
and secondary cocolant systems. The staff concludes that

the control systemg-are acceptable and meet the relevant requirements of
General Design Criteria 13 "Instrumentation and Control” and 19 "Control
Reom." This conclusion is based on the following:

3ased on our review of the applicant's design bases, functional diagrams, and
discussion of the control systems; pres:nted in the FSAR, we conciude that

the control systems are capab’™. ¢’ maintiining system variables witnin pre-
scribed operating limits. Therefore, we “ind that the control systems satisfy
tnis aspect of GOC-13, "Instrumentation and Control.”

Qur review of control systems included the features of these systems for

soth manual and automatic control of the process systems. We find that

the control systems permit actions wnich can be taken to operate the plant
safely during normal cperation, inciuding anticipated operational occurrences;
therefcre, the control systems satisfy GDC-19, "Contrel Room" with regards

to normal plant operations. The conclusions of the analysis of anticipated
operational occurrences and accidents as presanted in Chapter 15 of the FSAR
have been used to confirm that plant safety is not dependent upon the response
of the control systems. We conclude that failure of tne systems of themseives
or as a consequence of supporting systems failures, such as Jower sources,

do not result in plant conditions mcre severe than those bounded Dy the
analysis of anticipatad operaticnal occurrences.

Finally, we have concluded that the consequential effects of anticipated
operational occurrences and accidents do not result in control system failures

B U —— —



that ~ouig cause plant conditicns more severe than tnose 2cunded by the  ~.
anaiysis of these events. uwe find that the cortrol systems are not relied
upon to assure plant safety and are, therefore, acceptatie.



