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DRAFT SAFETY EVALUATION REPORT
FOR BEAVER VALLEY UNIT NO. 2

7. INSTRUMENTATION AND CONTROLS
a

~.

7.1 Introduction

7.1.1 Acceptance criteria

FSAR Section 7.1 contains inf o rmation pertaining to safe-

ty-related instrumentation and control systems, their de-

sign bases, and applicable acceptance ~ criteria. The

staff has revi ewed the applicant's design, design cri-

teria, and design bases for the instrumentation and con-

trol systems for Beaver Valley Unit 2. The acceptance

criteria used as the basis for this evaluation are those
identified in the SRP-(NUREG-0800) in Table"7-1, "Accep-~

.

tance Criteria for Instrumentation and Control Systems-
..

Important to Safety," and Table 7-2, "TMI Action Plan

Requirements for Instrumentation and Control System Im-
,

portant to Safety." These acceptance criteria include

the applicable GDC and the Institute of Electrical and
Electronics Engineers (IEEE) Standard 279 " Criteria for

Protection System for Nuclear 'awer Generating Stations"

(10 C FR 50.5 5 a (h)) . Guidelines for implementation of

the requirements of the acceptance criteria are provided

in the IEEE standards, RGs, and BTPs identified in SRP'

-
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Section 7.1. Conformance to the acceptance criteria provides

the bases for concluding that the instrumentation and
control systems meet the requirements of 10 CFR 50. ,

.

7.1.2 Method of Review

Beaver Valley Unit 2 uses a Westinghouse NSSS with balance-

of plant (80P) design provided by Stone and Webster

Engineering Corporation. Many safety-related instrumen-
'

tation and control systems in the NSSS scope of supply

are similar to those at Comanche Peak and McGuire and have
reviewed and approved by the staff. The

been previously ,
,

_

on those areas where the .

staff concentrated its review!

/' Beaver Valley Unit 2 design differs from previously review-
,

have been of concerned designs and on those areas that
A meeting wasduring reviews of other similar plants.

held with the applicant and the NSSS and BOP designers to

clarify the design and to discuss concerns the staff has
.

drawings--including piping and
with the design. Detail

instrumentation di'agrams, logic diagrams, control wiring,

'

one-line diagrams, and electricaldiagrams, electrical"

audited during the review.set.ematic diag rams--w e re

.
'
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7.1.3 General Conclusion

The applicant has identified the instrumentation and con-
'"

trol systems important te safety and the acceo nee cri-

teria that are applicable to those systems as identified
"

in the SRP. The applicant has also identified the guide-

Lines--including the regulatory guides and the industry

codes and s'tandards--that are applicable to the systems as

identified in FSAR Table 7.1-1.

Based on the review of FSAR Sec' tion 7.1, the staff con-

cludes that the impt.ementation of the identj,f,ied accept-
e

ance criteria and guidelines satisfies the requirements
'

,/ ' of GDC 1,." Quality Standards and Records", with respect'

to the design fabrication, erec. tion, and testing to qua L-

ity standards commensurate with the importance of the

safety functions to be performed. The staff finds that

the NSSS and the B0P instrumentation and control systems

'mportant to safety, addressed in FSAR.Section 7.1, sat-i

isfy the requirements of GDC 1 and, therefore, are
.

acceptable.

.
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7.1.4 Specific Findings

,

7 .1. 4 .1 Open Items ''

The staff's c o c e '.J s i : as 5 ; - f. y t; t5e 4 strumentatien and

control systems important to safety with the exception

of the open items Listed below. The staff wilL review

their resolution in a subsequentthese items and report

version of this report.
The applicable sections of this

.

report that address these items are indicated in paren-

theses following each open item.

1. Design Modification for Automatic Reactor Trip Using
'

Shunt Coil Trip Attachment (7.2.2.3)
.

.
. . II.K.3.12, Anticipatory Reactor Trip-

2. NUREG-0737 Item
on Turbine Trip (7 . 2. 2. 6 )

(7.3.3.2)..

of Engineered Safeguards F-4 Interlockf..
3. Test'

t

4.
Undetectable Failure in.Online Testing Circuitry fors,.

(7.3.3.3)Engineered Safeguards Relays

Isolation o6 Low Header Pressure
5. Service Water System

(7.3.3.4)
(7.3.3.5)

Normal Letdown Line Relief Valve6.

Injection to Recirculation (7.3.3.6)
7. Switchover from

(7.3.3.7)
8. Main Feedwater Isolation

9. Control Room Isolation (7.3.3.8)
.

. .

.

;
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10. Steam Generator Level control and Protecticn
(7.3.3.12)

''

11. IE e u l '. e t i n 80-06 Cencerns (7.3.3.13)
12. Independence Between Manual and Automatic Actions

(7.3.3.14) .

13. Power Lockout for Motor-Operated Valves (7.3.3.15)

14. Remote Shutdown Capability (7.4.2.1)
1.97 Rev. 215. Emergency Response Capability-R.G. .

Requirements (7.5.2.1)

16. NUREG-0737 It em II.D.3 - Di rect Indication of Relief
and Safety Valve Positions (7. 5. 2.3 )

(7.5.2.4)17. Bypass'and Inoperable Status Panel
Instrumenta-18. IE But Letin 79-27, Los s of Non-Cla ss ,1 E

and Control. Power System Bus During Operation-- .. _

tion .

(7.5.2.5)

19. Reactor Coolant System Loop Isolat. ion Interlocks
..

/ (7.6.2.2)
.,.

Water Isolation from Reac-20. Primary Component Cooling
tor Coolant Pump Thermal Barriers (7.6.2.3)

II.K.3.9, Proportional Integral
21. NUREG-0737 Item

Derivative (PID) Controller Modification (7. 7. 2.1 )
22. High Energy Line Breaks and' Consequential' Control

System Failures ( 7 . 7 . 2. 2-)
Failure Caused by Malfunctions ofControl System Line (7.7.2.3)23.

Common Power Source or Instrument

.

. .

.

.
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7.1.4.2 Confirmatory Items

In a number of cases, the applicant has committ,ed to pro-
,

- '-''v'de 2d12-te-2L :oca entation to -dd ?:? - nt?---

by the staff during its review. Based on information

provided during meetings and discussions with the appli-

cant, the technical issue has been resolved in an accept-

able manner. However, the applicant must formally docu-
,

ment his commitments for resolution of these items.
The sections of this report that address these items

are indicated in parentheses.

1. Main Feedwater Isolation (7.3.3.7)
..

,

2. Control Room Isolation on High Rad'iation Signal .

(7.3.3.9)

3. Automatic Opening of Service Water System Valves'

Mov 113t and 1130 (7.3.3.10)s-

4. NUR EG-0737 It em II. F.1 Accident Monitoring Instru-
mentation Positions (4), (5), and (6) (7 . 5 . 2 . 2 )

5. Cold Leg Accumulator Motor-Operated Valve Position
Indication (7.6.2.4)

.

m
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7.1.4.3 Technical See:ification Items
Items to be included in the plant Technical Sp(cifica- ,,,

tions and information to oe aue..ed 42 ; ; .- - f the er-

are discussed inissue Technical Specificationsfort to

the following sections:

1. L e a d , L-a g , and Rate Time Constant Setpoints Used in
Safety System channels (7.2.2.1)

2. Turbine Trip FolLowing A Reactor Trip (7 . 2. 2. 2 )

3. Trip Setpoint and Ma rgi ns - (7.2.2.4)

NUREG-0737 It em II.K.3.10, P roposed Anti cipatory T rip4.
Modification (7.2.2.5)'

.

...
~

, .

.' 7.1.4.4 Site visit
.

A site review wiLL be performed to confirm that the phy-
\_

sical arrangement and installation of electrical equip-
in accordance with the design. criteria andment are

descriptive information reviewed by the staff. The site

review wilL be completed before a License is issued; any

problems found wikt be addressed in a supplement to this

report.

.
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7.1.4.5 Fire Protection Review
The review of the emergency shutdown panel discussed in ~.

Section 7.4 of this report coverec cne compsian:e of

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

shutdown panel related to fire protectionthe emergency

for conformance to 10 CFR 50, Appendix Rand the review
(safe shutdown analysis) are included in Section 9.5 of

this report.

-.

7.1.5 TMI Action Plan Items
. Guidance on implementation of the TMI ActTo~n Plan was

in NUREG-0737. The items relatedprovided to applicants
f- , listed below.~

instrumentation and control systems are'

to-

ad' dressing each itemThe specific section of the report
is indicated in parentheses.

Indication of PORV and Safety Valve
(1) II.D.3 - DirectPosition (7.5.2.3)
. Feedwater System Automatic
(2) II . E.1. 2 - A.u x i li a ry Indication (7.3.3.1)Initiation and Flow

.

4

W

c :.
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Accident Monitoring Instrumentation(3) II.F.1 -

Positions (4), (5), and (6) (7. 5 . 2. 2 )

(4) II.K.3.1 - Installation and Testing of Au'tomatic .

9 -ated Fa'i t' '! : '. '' ? sota:# -*

e ws- -

System (7 . 6. 2 .1 )

(5) II.K.3.9 - Proportional Integral Derivative Control-*

Ler Modification (7.7.2.1)

(6) II.K.3.10 - Proposed Anticipatory Trip Modification
(7.2.2.5)

II.K.3.12 - Anticipatory Reactor Trip Upon Turbine(7)
Trip (7.2.2.6)

.
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7.2 Reactor Trio System'

,

7.2.1 Description .

.; ;. 3 e t : - - ? ;: : j s t -r m (7 ?) i: iesigned t: m : a-ic-
.

Limits establish-reactor operation within theally limit

ed in the safety analysis. This function is accomplished,

reactor whenever predetermined saf etyby tripping the
The RTS monitors vari-approached or reached.Limits are

ables that are di r e ct ly related to system Limitations or
Whenever a variablecalculated from process variables.

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

tion of control rods.
The RTS initiates a turbine trip

when a reactor trip occurs. The RTS consists of sensors ,

.

'

arranged in coincidence
and -analog and, digital circuitry..

'S' logic for monitoring plant parameters.
Signals from these

channels are used in redundant lo gi c '.t r a i ns .
Each of

reactor
the two trains opens a separate and i~ndependent

a de under-normal power operation,
trip breaker. During

.

voltage coil in each reactor trip breaker holds the break-

er closed. Fo r a' reactor trip, the removal of power to
*

Opening
the undervoltage coils opens the breakers.

interrupts the
either of two series-connected breakers

and therod-drive motor generator sets,power from the
control rods fall by gravity into the core.

The rods

trip breakers.7are manually
be withdrawn until thecannot

. .

t

h d- .

_ _ . - .. . . . . - - - -- - , - -- - - -
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reset, and the trip breakers cannot be manually reset
until the abnormal condition that initiated the trip is ..

car *ectec. Bypa.s area 4ers are provised to permit the

testing of the primary breakers.

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

.

by the operator. The manual _ trip consists of two switch-

es. Actuation of either switch removes power from the
'

undervoltage coils and energizes the shunt trip coils

of both reactor trip breakers. The shunt ~ trip coils are'
'

-

a diverse means for tripping the reactor trip breakers.
7:

The reactor wi(L also be tripped by actuating either of
7

the two manual switches for safety injection.
.

The generic implications of the Salem anticipated tran-

sient without scram (ATWS) events are discussed in Sec-
'

tion 7.2.2.3 of th'is report.

The reactor trips Listed below are provided in the

Beaver Valley Unit 2 design. The numbers in paren-

theses after each trip function indicate the "toincident

:
.

se

.

m.-
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Logic; for example, two out of three (2/3).

'''

(1 ) nuclear overpowe r trips

(a) power range high neutron flux trip (2/4)

(b) intermediate range high neutron flux trip (1/2)

(c) source range high neutron flux trip (1/2)

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

,

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

.

(2) core thermal overpower trips

(a) overtemperature AT trip (2/3)
..

_

-

(b) ove rpowe r 4T t rip (2/3)
. __

.

e-
(3 ) reactor coolant system pressurizer pressure and(;' water level trips

(a) pressurizer low pressure trip-(2/3) ,

'

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

.
(c) pressurizer high water Level trip (2/3)

(4) reactor coolant system low flow trips

(a) Low reactor coolant flow (2/3 per Loop) (2/3) -

(b) reactor coolant pump breaker trip (2/3)

(c) reactor coolant pump bus undervoltage (2/3)

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

M

.

? .

.

.,S ~
'
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(5)
Low feedwater flow trip (1/2 steam /f eedwater flow

, mismatch in coincidence with 1/2 Low steam gener-
ator water Level)

'6' ste:S gene-st:- tow-L:n f. e v e L trip (2/3 :=- tece) -

(7) turbine trip (anticipatory)

(a) Low auto stop oil pressure (2/3)

(b) turbine stop valves closed (4/4)
signal actuation trip (See Sec-injection(8) safety Coincidence with actuation of Safety

tion 7.3)
Injection

(9) manual trip (1/2)
.

The power range high neutron flux trip has two bistables

-
for a high and a low trip setting. The high setting trip

,

is active during all modes of operation. The Low set- -

reactor startup and
ting trip provides protection during?-

~ The Low
shutdown when the reactor is .below 10% power..

manually blocked above 10% power'

setting trip can be

(P-10) and is automatically reinstated below the
P-10

interlock.

.
.

range trip provides protecti.on duringThe intermediate
reactor startup and shutdown. This trip can be manu-

.

and is automatically
atLy blocked above 10% power (P-10)

' reinstated below the P-10 interlock.
:

.

*
e

I .

5-
H I *

4 (
-
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The source range trip provides protection during reactor

startup and shutdown when the neutron flux channet is*

-11 ''

below t5e P-6 interlock (6 x 10 amo). This trio can

be manually blocked above P-6 interlock and is automat-

icalLy reinsta;ed below the P-6 interlock. It is also

automatically blocked above the P-10 interlock.

A power range high positive neutron flux rate trip occurs
when a sudden abnormal increase in nuclear power is de-

tacted. This trip provides departure from nucleate boil-

ing (DNB) protection against Low-worth rod ejection acci-
,

,

dents from midpower and is active during alL modes of
-

''
/ operation. ,

'
.

. .

A powtr range high negative neutron flux rate trip oc-
curs when a sudden abnormal decrease in nuclear power is

.

detected. This trip provides protection against two or

more dropped rods and is active during atL modes of oper-
-

ation.

The overtemperature IT trip protects the core against

a low departure from nucleate boiling ra'tio (DNBR).

The setpoint for this trip is continuously calculated'

.

1

(; . -

..

. . . . . - - - -

.
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by analog circuits to compensate for the effects of tem-
and axial neutron flux diff,erence onperature, pressure, .~.

O t48 R Limits.

The overpower AT trip protects against excessive power

(fuel rod' rating protection). The setpoint for this

trip is continuously calculated by analog circuits to.

compensate for the effects of temperature and axial neu-
,

tron flux difference.
> .

*
.

The pressurizer low pressure trip is used to protect .

that could lead to DNS. The reac-4

against low pre,ssure'

(comp'ensatedtor is tripped when the pressurizer pressure'~

for rate of change) fails below a preset limit. This

trip is' automatically blocked below approximately 10%

power (P-7 interlock) to allow startup and controlled

shutdown.
.

is used to protectThe pressurizer high pressure trip
the reactor coolant system against system overpressure.

same transmitters are used as for the pressurizer low-:

The

pressure trip except that separate bistables.are used f or
the high-pressure trip. The reactor is tripped when

i

.

.
.

*
.

. -
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pressurizer pressure exceeds a preset limit.
*

*~.

Th2 pressurizer high water level trip is provided as a
backup to the pressurizer high pressure trip and serves

to prevent water relief through the pressurizer safety

valves. This trip is automatically blocked below approx-

imately 10% of full power (P-7 interlock) to allow

startup.
.

.

The low reactor coolant flow trip protects ,the core,

.

against DNS resulting from a loss of primary coolant
*

['' flow. Above the P-7 setpoint (approximately 10% powe r),

L.oop's have Low flow.reactor trip wilL occur if any two'~
a .

.
,

a tripAbove the P-8 setpoint (approximately 48% power),

wiLL occur if any one loop has low flow.

.

The reactor coolant pump breaker, bus undervoltage and
trips protect the 5''** ' * '' '' " -

bus underfrequency, :

theThese trips are alL automatically blocked belowDNB.

P-7 setpoint to allow startup.
.

6
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ine Low feeowacer flow trip (steam /feedwater flow' mismatch

coincident with low steam generator level) protects the

reactor from a sudden loss of a heat sink. This trip is

'
active during atL modes of operation. .. ,

The steam generator low-low water Level trip protects

the reactor from Loss of heat sink in the event of a
sustained' steam /feedwater flow mismatch.

A reacto'r trip on a turbine trip is actuated by trip

fluid pressure switches (two-out-of-three) or by closed

signals from the turbine steam stop valve position
.

'

switches (f ou r-out of-f ou r) . A turbine trip causes a

[ direct reactor. trip above 70% power (P-9 interlock).
.

%
- .

A safety injection signal initiates a reactor trip. This

trip protects the core against a loss of reactor coolant

or overcooling.

.
.

The manual trip consists of two switches. Operation of

either switch de-energizes the undervoltage coils in each

logic train. The breaker shunt coils in these breakers

are energize"d at the same time, which provides a diverse.

_

means to ensure that the trip and bypass breakers are

tripped.
'

.

(- .
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consists of a portion ofThe analog portion of the RTS

the process instrumentation system (P I S ) and the nuclear
(NIS). The PIS include % those de- ,

instrumentation system
fluid flow,

vices that measure temperature, pressure,
The PIS also includes the power supplies,and level.

signal conditioning, and bistables that provide i niti-
The NIS includes the neu-ation of protective functions.

tron flux monitoring instruments, including power sup-

plies, signal conditioning, and bistables that provide
initiation of protective functions..

The digital portion of the RTS consists oy the solid-
-

..
,

(SSLPS). The $$LPS takes
logic pr,otectiop system..

state'

/
I (voltage /no voltage) from the PIS and NIS
a' binary inputs

'

channels corresponding to normal / trip conditions for .

The 35LPS uses these signals in theplant parameters.
signals

required Logic combinations and generates trip
reactor.

(no voltage) to th- undervoltage coils of the
The system also provides annun-trip circuit breakers.

and computer input signals that in -+ ciator, status Light,
signals,

dicate the condition of the bistable output
partial and full trip conditions, and the status of var-

'

In
permissive, and actuation functions.

' ~ious blocking, '

I

includes the Logic circuits for test-addition, the SSLPS
ing.

.

.

4 I
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.
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,.nalog signals derived from protection channels used for*

non-protective functions such as control, remofe process ,,,

indication, and computer monitoring are provided 'ay isola-

tion amplifiers located in the protective system cab-

inets. The isolation amplifiers are designed so,that a

short circuit, open circuit, or the application of cred-
ible fault voltages from within the cabinets on the iso-

-

Lated output portions of the circuit (non-protective side)
wiLL not affect the input signal. The signals obtained'

from the isolation amplifiers are not returned to the

protective system cabinets.
'

..
-

.

..

.

'v- .

'

.

.

.

>

,

"
.

,

*
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7.2.2 Specific Findings

7.2.2.1
Lead, Lag,.and Rate Time Constant Setooints Used In
Safety System Channels

channels make use of lead, Lag, .

Several safety system

or rate signal compensation to provide signal time re-

sponses consistent with assumptions in the Chapter 15

analyses. The time constants for these signal compen-
analogsations 'are adjustable setpoints within the

portion of the safety system. The time constant set-

points wilL be incorporated i nt o t h e p-l a nt technical

specifications.

..
,

7.2.2.2 Turbine Trio FolLowing A Reactor Trio _
.

Credit is taken in the accident analysis for turbine..

%- trip on a reactor trip. The protection system trips.

.

,

the turbine following a reactor trip using the turbine
'

emergency trip system. Redundant circuits used to

trip the turbine are independently routed to and pro-
*

cessed within the emergency trip system to provide two

independent means of tripping the turbine. The cir-
.

traverse non-seismic qualified structurescuits which
isolated from the Solid State Protection System.are

full powercircuits are fully testable duringThe

staff finds this design to be con-operation. The.

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

'

(- .

.

. . . . . . , _ . . . . - - . - . . -
- ~~ --
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The staff wilL include in the plant technical specifi-
cations a recuirement to periodically test these

&
-

circuits.

7.2.2.3 Design Modification for Automatic Reactor Trio Using
Shunt Coil Trip Attachment

The Westinghouse Owners Group (WOG) has submitted a

generic design modification to provide automatic reac-

tor trip system (RTS) actuation of the breaker shunt

trip attachments in response to Salem ATWS events.

The staff has reviewed and accepted the generic design
- modification and has identified additional information

.

required on a plant specific basis. The applicant has
,,

. however,'provided a response to G'eneric Letter
{ not

83-28 which established the' requirements for this modi-

fication. The resolution of this matter wiLL be ad-P

dressed in a supplement to this report) This is an

open item.

*
.

7.2.2.4 Trio Setpoint and Marains

T .. e setpoints for the various functions in the reactor
.

trip system are determined on the basis of the accident

analysis requirements. As such, during any anticipated
-

.

operational occurrence or accident, the reactor trip
.

.

.

( -

. . . .. ..
__.

- . _ _ . _ _ _ _ _
_
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maintains system parameters with the foLlowing Limits:

(1) minimum departure from nucleate boiling ratio ..

of 1.30.

(2) maximum system pressure of 2750 psi (abso' Lute).

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

The sta,ff requested detailed information on the method-
ology used to establish the technical specification trip

Reactor Protec-setpoints and allowable values for the
(including Reactor Trip and Engineered Safe-tion System .

ty Feature channels) assumed to operate in the FSAR

accident and transient analyses. This includes the
.

following information:

and attowable value for the Tech-
..

# (1) The trfp setpoint

\_ nical Specifications'. .

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

grity of the physical barriers which guard again-
.

)

uncontrolled release of radioactivity..

st

The values assigned to each component of the com-(3 )
(e.g., modeling un-bined channel error , allowance ,

transientanalytical uncertainties,certainties,

overshoot, response time, trip unit setting ac-
curacy, test equipment accuracy, prima ry electnt

sensor drift, nominal and harsh environ-accuracy,
drift), the basis for

mental allowances, trip unit

(' .

., ,,,,,,,
. . . . . ..- - - - . . . .
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these values, and the method used to sum th'e in-
*

dividual errors. Where zero is assumed for an

error a justification that the error is negligi-
ble should be provided. .,

(4) The margin (i.e., the difference between the safety

limit and the setpoint less the combined channel
.

error allowance).

The detailed trip setpoint review wilL be performed as

part of the staff's review of the plant Technical Spe-
the operatingand wiLL be completed beforecifications

License i s issued.
.

~

TrioII.K.3.10, Proposed Anticipatory
7.2.2.5 NUREG-0737 Item'*

Modification _
reactor trip upon

.The design includes an anticipatory
included to automatically

turbine trip. Provisions are
at power

the reactor trip upon turbine tripblock
Levels below approximately 70% (P-9 interlock) where

>
.

theis capable of mitigating
the condenser, steam dump

and pressure tran-
reactor coolant system temperature'

actuating pressurizer power operated
sient without

A decision to trip the reactor follow-
relief valves. Level, noted in the
ing turbine trip at the 50% power

would involve only
TMI Action Plan requirements,

4 .

.

K

* * * * * *, e*,* We**mus** **e . .-...en ,m,,,
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.

bistable setpoint changes and not instrument hardware

changes. The staff finds that the design i s, there-

''

fors, acceptable. The s-a '''-
-~ e e ' = i ? '. ee e;4 *

.

below which a reactor trip'following a turbine trip
is blocked wiLL be reviewed and specified in the plant

technical specifications.

7.2.2.6
NUREG-0737 Item II.K.3.12, Anticioatory Reactor Trio

Turbine Tripon
design includes an anticipatoryAs stated above, the ,

reactor trip on turbine trip. The staff has reviewed

ICSS-26 and has iden -.

the design for conformance to BTP

tified the following concerns:..

,

,

The 4/4 Logic, although redundant,in each RPS's.
(1 )-

channels developed from ,

train, has four input
stop

position switch contacts on the four turbine
installation of the stop. valve posi-

valves. The.

to the RPScontacts and their cable routingtion

input cabinets de not preclude a single failure .

itseither train from performingfrom preventing

safety function.

s

M

e

( e .

_ . . . . . .
,

. . . . . _ . _ . . . .
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I

(2) .The sensors and stop valve contacts are not quati- |

fied to operate in a seismic event. i,

.~.

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

response.

.

7.2.3 conclusions

+
Later.

,

.

i

e
.

.

9.

.

% ,

.

.

.

4

W
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7.3 Engineered Safety Features Systems

7.3.1 Engineered Safety Features Actuation System (ESFASJ
.

et-tion O' ths clant orotection systemThe ESFAS is =

that monitors selected plant parameters and, on detec-

tion of out-of-limit conditions of these parameters,
.

wilL initiate actuation of appropriate engineered safe-
'

ty features (ESF) systems and essential auxiliary sup-

port systems equipment. The ES F AS includes,both auto-

matic and manual initiation of these systems. Also in-

cluded with the ESF systems'are the control systems that

regulate operation of ESF systems folLowing their initi-
.

.

ation by the protection system.

..

.

The ESFAS is a functionally defined sy. stem and consistsh.

. .
.

of:
.

J (1 ) process instrumentation and control
.

(2) solid-state and relay Logic

(3 ) ESF test circuits

(4) manual actuation circuits

(5) emergency generator load sequence control Logic

The ESFAS includes two distinct portions of circuitry:

(1 ) an analog portion consisting of three to.four re-
dundant channels per parameter or variable to monitor i

|

.

#
*

_- -. .. .,
. ..

- - . ~ _ . _- - _ _ _ _ . . . __
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.

various plant parameters such as reactor coolant and

steam system pressures, temperatures, and flows and con- . . .

;2) - ;igita6 ;; :i:3 :onsisting: . .. r. : p c 2 2. . e ...

of redundant logic trains that receive inputs from the

analog protection channels and perform the Logic to actu-

ate the ESF equipments. The ESF AS is composed of NSSS

circuits designed by Westinghouse and BOP circuits de-

signed by Stone and Webster Engineering Corporation.

.

The actuation signals for each of the ESFAS functions
.

listed below. The numbers in parentheses after eachare .

actuation channet indicate the coincident logic; for..

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

'

(1) Safety Injection

(a) Manual (1/2)
/

(b) High-1 Containment Pressure (2/31

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

(d) Low Pressurizer Pressure (2/3)

(2) Containment Depressurization

(a) Manual (2/4)

(b) High-3 Containment Pressure (2/4) .
,

.

e

"*=1N* s ,m.yme-
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.

(3) Containment Isolation

(a) Automatic Safety Injection (Phase A isolation) '''

o nign-a Containment Pressure (2/3)

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

o Low Pressurizer Pressure (2/3)
.

(b) High-3 Containment Pressure (2/4)
(Phase B i s o la t,i o n)

(c) Manual
*

Phase A isolation-(1/2)
.

Phase B isolation (2/4)
. ..

_

.

(4) Steam Line Isolation
,.~

(a) Low Cbspensated Steam Line Pressure
C2/3 in any line)

.

(b) High-2 Containment Pressure.(2/3)

(c) High Steam Line Pressure Rate (2/3 in any Line)

(d) Manual (1/2 f or alL lines or 1/1 for each valve)
.

(5) Feedwater Line Isolation
.

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

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

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

"
.

.

0

t. -
.

.

W -e=w-
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($)" Auxiliary Feedwater System Actuation

The motor driven auxiliary feedwater pumps wilL be

''
started on any of the folLowing signals:

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

(b) Low-Low Steam Generator Level (2/3 in any
g e ne r a to r) (2 /3)

(c) ' Loss of Main Feedwater Pumps (2/2)

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

(e) Manual Actuation (local or remote)
(1/1 ).

.

The turbine-driven auxil,iary feedwate,r pump wilL
.

be started on any of the folLowing signals:

...

(a) Low-L'ow Steam Generator Level (2/3 in any
- steam generator)

(b) Loss'of Power (2/3 undervoltage at 4.16 KV
bus)

(c) Manual Actuation Clocal or remote) (2 / 2 )

(7) Control Room Isolation

(a High-3 Containment Pressure (2/4)

(b) High Chlorine Content (2/3)

(c) Manual Containment Spray (1/2)

(8) Service Water System Pump Start and Isolation

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

(9) Emergency Diesel Generator Start-up

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

,,..

(. -

.

-
.
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7.3.2 ESF and EAS System Operation
(ESF)'and Es-The f ollowi.ng Engineered Safety Features ..

sential Auxiliary Support (EAS) systems are ioentified

in the FSAR:

A. Engineered Safety Features Systems

1. Emergency core cooling system (ECCS)

2, Containment depressurization system
.

a. Quench spray system ,

b. Recirculation spray system
.

.

3. Containment isolation system (including main
and'feedwater isolation) -steam~

.

4. Combustible gas control system

r#1
5. Au xi li a ry feedwater system*

room envelope'-. . .
6. Habitability system for the constrol

7. Supplementary leak collection and release system

B. Essential Auxiliary Support Systems

1. Service water system

2. Safety-related ventitation systems
.

3. Emergency onsite powe r supply system

Emergency diesel generator associated systems4.

*

.

e

4

.

e

.#
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.

I

'

;' - . . . . _ . . . _ _ . .
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7.3.2.1 Emergency Co e Cooling System

The emergency core cooling system (ECCS) cools'the reac- .,

tor core and provides sout:can capability for pipe breaAs

in the reactor coolant system (RCS) that cause a loss of

primary coolant greater than that which can be made up

by the normal makeup system, for rod. cluster control

assembty ejection, for pipe breaks in the secondary cool-

ant system and for steam generator tube failure. The*

primary function of the ECCS is to remove the stored and

fission product decay heat from the reactor core during'

- accident c o'ndi t i o n s . The ECCS consists of..the high head

safety injection (HHSI)/ charging pumps, low head safety
,p.

inj e ction (LH S I-) pumps, safety injection accumulators,'

. containment recirculation spray pumps, refueling water

storage tank (RWST), the associated piping, valves, and

instrumentation.

The ECCS provides shutdown capability for the accidents

described above by injecting borated water into the RCS.

The system's safety function can be performed with a

single active failure (short term) or passive failure

(long term). The emergency diesel generators supply

Iif of f site powe r is unavailable.power
.

.

- .

(i .

'

. .
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The safety i njection signal wilL < tart the diesel gener-
ators and automatically initiate the fotLowing-actions --e

i r, the ECCS:

(1) starts HHSI/ charging pumps

(2) opens RWST suction valves to charging pumps

(3) open's charging pumps to RCS cold leg injection
headers isolation valves

(4) closes normal charging path valves*

miniflow valves'(5) closes charging pump

(6) start LHSI pumps
,

(7) open any closed accumulator isolation valves
,

.

(8) close volume control tank outlet isolation valves
-

The changeover from the injection mode to recirculation*

mode is initiated automatically on RWST Low-low level

with a SI signal and involves the followingcoincident

procedures:
.

(1) Automatically

(a) valves '8811A/B associated with the LHSI pumps
and two containment recirculation spray pumps
are aligned for cold leg recirculation
the HHSI/ charging pumps are aligned to the(b) recirculation spray pump discharge

(c) the LHSI pumps stop on open signals from valves
8811 A/B

-
~

(d) the RWST is isolated ;

)
;
.

* pm.

*

,

.
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.
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(2) Following these automatic actions, the operator
. manually aligns valves to provide two seperate .~.

MMSI/:hs.*giag pump subsystems each consist-'--
* .

and a recirculation spraying of a charging pump

pump.

(3 ) After approximately 24 hours, the operator

manually aligns valves to establish hot leg

injection with two recirculation spray pumps
,

and two chargir.9 pumps providing the flow.

...

_

7.3.2.2 containment Depressurization System

The containment depressurization system. consists of the~,-
/

system and the recirculation spray system..

quench spray'-

Subsequent to a design basis accident (DBA), the quench

spray pumps and one of two chemical injection pumps are

started automatically on receipt of a containment isota-
. tion Phase B (CIB) signal. The isolation valves to the

quench spray discharge headers and from the RWST receive

a confirmatory open signal. Each redundant quench spray

subsystem draws water independently from the RWST. Sodium

spray from thehydroxide solution is added to the quench
chemicat addition tank via the chemical injection pumps._

On receipt of an RWST Low-Low signal, the quench spray
'

.

#-

(. .

.

--
. . . . . _ . _ _ _

"
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I

pumps stop and chemical addition flow is diverted to the
|containment sump.
|

"s,
'

:

The four recirculation spray pumps start automatically in

approximately 210 seconds folLowing receipt of a cia signal

and take suction from the containment sump. Two of the

recirculation spray pumps perform the containment spray

function to replace the quench spray pumps after receipt

of the RWST Low-low signal and the remaining two pumps

are aligned for cold leg injection.

~

.
,

7.3.2.3 containment Isolation System Including Main Steam
/'' . And Feedwater Isolation,,

The safety function of the containment isolation system''

(CIS) is to automatically isolate the process lines pene-

trating the containment structure. The CIS is designed

to limit the release of radioactive materials from the
,

containment folLowing an accident.
1

The CIS is automatically actuated by signals developed

by the ESFAS in two phases: phase A containment isola-

tion and phase B containment isolation. Phase A iso-

lines penetrating theLates all non-essential process
linesPhase B isolates alL other process

. containment.
' not included in phase A containment isolation, except

,

. .
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for the reactor coolant pump seat injection, safety in-

jection, auxiliary feedwater and containment depressuriza- ..

tion Lines.

Containment isolation valves, which are equipped with

power operators and are automatically actuated, may also

be controlled individually by manual switches in the

control room. Containment isolation valves with power

operators are provided with an open/ closed indication,

which is displayed in the control room. AlL electric

. power supplies and equipment necessary fof containment .

isolation are Class 1E.-

7
-.

*
.

The main steam'Line isolation signal is generated on low

steam Line pressure, high-2 containment pressure or high

steam pressure rate. A manual block permissive is pro-

vided for the low steam line pressure signal for use dur-

ing normal plant cooldowns and heatups. A high rate of

decreasing steam Line pressure is used to initiate main

steam line isolation when the low steam line pressure

signals are blocked. The main steam isolation valves,

ball-type valves, are designed to prevent steam flow in l

_

These valves ;

forward and reverse directions. lboth the
|

.T,'

-s .
.

l

.
-
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\

are opened hydraulically and are held open by a mech-

anical Latch. Upon receipt of a closure signat, de- -

energization of Ito soiencids er = ergization of a tnied
solenoid releases the Latch and the valve closes by

spring force. Each main steam isolation valve is cap-

able of being tested on-line by partial closure of the

valve.

.

Feedwater line isolation is provided to terminate main

feedwater folLowing a pipe rupture or excessive feedwater
~

event. Upon receipt of an SI or steam gen'erator high-

high level signal aLL main feedwater pumps trip ,and aLL
,..

feedwater isotation and feedwater control bypass valves
'

.

u.

close. Upon receipt of either of the.above'two signals
*

or low reactor coolant ave rage tempe rature coincident

with reactor trip, atL main feedwater control valves

close.

f

.

7.3.2.4 Combustible Gas control system

The combustible gas control systems controls the con-

centration of hydrogen gas inside the containment follow-
-

ing a DBA. The system consists of two redundant sets
_

of hydrogen analyzers and combiners powered f' rom separate

.

. _ - .

.* s'$$ .
'
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emergency buses. Each set has a separate control panel
f

Located in the safeguards area outside the containment
*and is manually operated folLowing a DBA. ,

7.3.2.5 Auxiliary Feedwater System .

The function of the auxiliary feedwater system (AFWS) is

to provide an adequate supply of water to the steam gener-
ators if the main feedwater system is not available. The

AFWS consists of two motor-driven pumps and one turbine-

driven pump with associated valves, controls, and instru-

mentation. Each motor-driven pump supplies water to a
can be manu-separate header while the turbine-driven pump-

ally aligned to either header. Water can be supplied to
fg ..

each steam generator from either header. Flow is con -
-

'
,

s;
trolled by a separate (redundant) flow control valve f'or

each header. The auxiliary feedwater pumps are started

automatically by the initiating conditions Listed in Sec-
!

tion 7.3.1, item (6). Each pump takes suction directly

through a separatt supply Line from the seismic Category

I primary plant demineralized water storage tank (PPDWST)

with makeup capability from the deminerati:ed water stor-

age tank (DWST). A secondary seismic Category I water

supply is available from piping cross-connections to the
-

service water system.

.,.

(ym .
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The motor-driven pumps can be automatically or manually

operated from either the main control board or,the
.%,

e r.? r ; a n c y shu-down canel (ESP). The tuabine-driven

can be operated automatically or manually frompump

the main control board but only manually from the ESP.

One motor-driven pump can be operated manually at the

alternate shutdown panet (ASP).

The amount of flow to any steam generator is Limited by

cavitating venturis located in the auxiliary feedwater
- Line to each steam generator. The cavitating venturis

.

wilL present runout flow to a depressurized steam gen--

, . . . .
*

erator.
's

,

-

7.3.2.6 Habitability System for the Control Room Envelope

The control room envelope consists of the Beaver Valley
.

room and' air-con-Unit 2 (BV-2) control room, computer
and the Beaver Val ey Unit 1i

ditioning equipment room;
'

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

and sanitary facilities, heating, ventitating, and air~

communication equipment
conditioning equipment room,

.

and relay panel room, and process instrument and od

envi ronmental habit abiliIy system
position room. The

' for the control room envelope includes radiation
~

.

(; - .

.
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shielding, redundant air supply and filtration systems,
*

and redundant air-conditioning systems. ..

The control room e'nvelope air-conditioning system is

safety-related and maintains the ambient control room
at 75 F. The sys-temperature, under normal conditions,

tem consists of two 100% capacity air-conditioning units

(ACU), each containing one fan, one service water cooling

coil, a direct-expansion cooling coil, a bag-type filter,
and a roll-type filter. .One of the ACU's supplies a mix-
ture of outside and return air during norsa'l operation._

Redundant chlorine gas detectors are located at the con-
..

trol room air intake. Detection of chlorine by 2-out-of-.

;

\,, ,
' solation phase B (CIB) sig-i3 detectors or a containment

nal wiLL _ automatically close the outside air intake damp-

ers. During this condition the control room i s maintain-

ed above atmospheric pressure by bottled compressed air

to preclude infiltration of outside air. Sixty minutes
'

after the-receipt of a CIB signal, redundant parallel,
motorized dampers wilL open and one of the two redundant

emergency control room supply fans wilL automatically

.

W

,e

f
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start and maintain the pressure in the area after the

bottled air supply is exhausted. Air is drawn through
..

cne of ts0 redundant filtration units. The con:r-i ::.a

air intake is also provided with smoke detectors with

local alarms and annuniciation in the control room. In-'

take dampers can be manually closed and smoke can be

purged from the control room.

The main control room area for both units are open to

each other. Their control room air-conditioning systems
~ are independent and physically separatedT 'The bottled

compressed air system is common to both units and is
..

sized based on the combined area. Detection of chlorine'

s

or a CIB signal in either' unit will. isolate the control

from the outside air.room

7.3.2.7 Suoplementary Leak Collection and Release System

The primary function of the supplementary leak coltec-

tion and release system (SLCRS) is to ensure that radio-

active Leakage from the containment folLowing a DBA or

radioactive release due to a fuel. handling accident is
removat prior to dis-

collected and filtered for iodine ~

charge to the atmosphere. The system consists of two

(

f, 7I

.

|
-

, _

i
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normal exhaust fans, two filter exhaust fans power'ed

from emergency buses, four filter banks, two d mister .

assemolies, and two emergency charging pump :eb ie t e ex-

haust fans. During normal operation, one normal exhaust
.

fan is operated with the other fan as standby. Also dur-

ing normal operation both filter exhaust fans are manu-

ally started and isolation dampers for one demister as-

sembly and filter bank are opened.

on a containment isolation (phase A) signal, the normal
,

exhaust fans are isolated and air is diverted through one
of the two paraLLet demister assemblies and the aligned''

,

filter banks before flowing to the filter exhaust fans.
-

each filter bank is an-High differential pressure across

nunciated in the control room.

Each exhaust fan can be manually started or stopped from
,

the control room and can supply emergency ventitation for

the charging pump cubicles and component cooling water

pumps.

.

e

.-
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7.3.2.8 Service Water System

The service water system (SWS) performs both s'a f e t y and .,

non-safety functions by providin; cooling 4:ter 'ne ben'

removal components during atL modes of operation. The

service water system consists of two trains, each of

which contains one half-capacity pump, one strainer, and

associated piping and valves. A third half-capacity

pump is provided for backup redundancy. During normal

plant operation both trains are required but only one

train is required for safe shutdown.

'

. .

The service water system is designed to meet the single
f,

,,

.'.

failure criterion. Power is supplied to the two normally
s

~'
..

operating pumps from separate emergene,y buses and the
,

third pump can be manually connected to either emergency

bus. On receipt of a containment isolation (phase B)

.

signal, water is diverted from the primary component

cooling water heat.exchangers, secondary component cool-
'

_

ing water heat exchangers, and chillers to the four con-
tainment recirculation spray coolers. On receipt of an

-

SI or loss-of-offsite power signal, the SWS pumps re-

ceive an automatic start signal and water is supplied

to the emergency diesel generator cooling sysfem heat

exchangers. The secondary component cooling water heat

-
,

i(7 -

. . _ . .
. . . _
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exchangers are not required after loss-of-offsite power
and wilL be automatically isolated on Low head %r pressure .

to maintain the requirri # Low to other ecuioment.

On receipt of a containment isolation (phase A) signal,

double motor-operated isolation valves isolate the'

non-safety-related portion of the system from the safety-

related portions. In the event of a failure in the non-
safety-related portion of the system, the valves close

automatically on low system header pressure.
..

.

'' 7.3.2.9 Safety-Related. Ventilation Systems .

The applicant has identified that the folLowing systems'

~

are safety-related:

(1 ) Control building ventilation system

(2) Emergency diesel generator building ventilation
system

(3 ) P rim a ry intake structure ventilation system

(4) Main steam and feedwater valve area ventilation
~

system

(5) Battery room ventilation system

(6) Emer'gency switchgear room ventilation system
"

(7 ) Safeguards area ventilation system

(8) Cable vault and rod control area ventilation system

these systems are addressed in Section-The evaluation of-

'

.
9.4 of this report.

. _ _
,
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7.3.2.10 Emergency Onsite Power Sucoly System .-

The emergency onsite power supply system consists of ..

two 4.*5 KV c i e s e '. gene.ato.:, .: 4.~i s'i E 2.: :;sas,*

various ESF and non-ESF 480V buses, motor control cen-

ters, and 206/120V power panels. There are four 120

VAC safety-related vital bus power supplies for safety-

related vital instrumentation and control Loads. The

evaluation of the emergency onsite power supply system

is addressed in Section 8.3 of this report.

..

.

7.3.2.11 Emergency Diesel Generator Associated Systems

The applicant has identified that the emergency diesel
- ,

~
'

generator cooling water, combustion air intake and ex-
. and' transfer,' air-starting, and~

haust, fuel oil storage

Lubrication systems are safety-related systems. The

evaluation of these systems are addressed in Section

9.5 of this report.

.

f
.
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7.3.3 Soecific Findings __

7.3.3.1 NUREG-0737 Item II.E.1.2, AFWS Automatic I n i't i a t i o n ,,,

and Flow Indication

The automatic system used to initiate the operation of

the au xi li a ry feedwater system is part of ESFAS. The

redundant actuation channels that provide signals to

the pumps and valves are physically separated and elec-
,

tricalLy independent. Redundant trains are powered

from independent Class 1E power sources. The initia-

tion signals and circuits are testable during power

operation, and the test requirements wilL be included
'

in the plant Technical Specifications. Manual initia- ,

-

tion and control can be per, formed from the main con---
f

.

trol board or the emergency shutdown panel. No single;
s ,

~

failure with.in the manual or automatic initiation sys-

tem f or the auxiliary feedwater system wilL prevent

initiation of the system by manual or automatic means.

The environmental qualification is addressed in Section

3.11 of this report.
. .

Redundant auxiliary feedwater flow instrument channels

are provided for each steam generator. Each channel i s

powered from a separate Class 1E power source. Auxili-

ary feedwater flow indicators are located at the main
shutdown panel. Thecontrol board and the emergency

staff concludes that the design satisfies the require-

.i
-

ments of NUREG-0737, item II.E.1.2.
^

.

.
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7.3.3.2 Test of Engineered Safeguards P-4 Interlock

On Novembe r 7, 1979, Westinghouse notified tpe Commis-
.

sien of 2a _ - f 2 t s - : e 'c l e 'silure that coutd exist in the

engineered safeguards P-4 interlocks. Test procedures

were developed to detect failures that might occur.

The procedures require the use of voltage measurements

at the terminal blocks of the reactor trip breaker cab-

inets.

The staff raised a concern on the possibility of ac-
cidental shorting or grounding of safety system cir-

cuits during testing of the P-4 interlocks. The appli-
~

.

cant is studying this issue. This item is open subject
,

,

to our revie'w of the applicant's pending response.
.

.

7.3.3.3 Undetectable Failure in Online Testing Circuitry for
Engineered Safeguards Relays

notified the staff of' On August 6, 1982, Westinghouse

a potential undetectable failure in antine test circuit-
in the engineered safeguardsry for the easter relays ,

The undetectable failure involves the outputsystems.

(slave) relay continuity proving lamps and their associ-

ated shunts provided by test pushbuttons. If after test-

ing, a shunt is not provided for any proving lamp because

f .-

- '7'

.n; ;

... _
. . _ _ . _ . _ _ . . . _ _ _ . . .

;__

, _ . . _ . , .. _._.. .
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of a switch contact failure, any subsequent safeguards
__

actuation could cause the Lamp to burn open before its ~.

es?--int =1 stsue .etsy is energi:ed. T h i s w c u '. d t h e n-

associated safeguards devicesprevent actuation of any

on that slave relay. Westinghouse has provided test

procedures that ensure that the slave relay circuits
operate normally when testing of the master relays is

completed.

Until an acceptable circuit modification is installed

or the applicant commits to perform the tests recom-
_ mended by Westinghouse immediately f o llo'w i ng the month-

~

Ly tests of an associated master relay, this is an
...

./ .

open item.*
*

N. ,

w

7.3.3.4 Service Water System Isolation on Low Header Pressure

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

the service water system is isolated frompressure

the secondary compone't cooling water heat exchangersn

and the standby service water pump is automatically

started. There is little information in FSAR Section
7 on this circuitry for our review and the FSAR does;

Thereforeprovide a design basis for this system'.not
:c

.

' ( .

. . . . . -.
_
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the staff requests suff.icient information be provided
for our review and if this isolation is safety signifi- ,

cant, Inat information be provi:4a in tne appropriate

section of the FSAR. This is an open item.
.

7.3.3.5 Normal Letdown Line Relief Valve

The staff raised a concern that the relief valve Lc-
cated on the Letdown Line would relieve primary cool-

ant to the pressurizer relief tank in the event the

isolation valves inside containment did not close
. containment isolati~on signal ( w h i l e'' t h e isota-on a

. tion valve outside containment did close) or if the/-~
.

's- outside containment isolation valve failed closed.
.

,

The staff considers th'is a'n open issue s u'b j e c t to

review of the applicant's response.our

7.3.3.6 Switchover' from Injection to Recirculation

The applicant has indicated,that the design is in-

complete for several areas related to this item.
Based on a review of preliminary information, the

in the following areas:staff has expressed concerns

.

e

O

=

k
.
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(1) Charging, pump mini-flow valve control design is

not finished. Valve positions are not provided ...

as inputs into bypcss or inopera'ie status indi-o

cation. Deadheading of the charging pumps may

be a problem.

(2) The interlocks used for the switchover are com-
. plex and make testing complicated.

The staff requests detailed schematic drawings and pip-

ing diagrams be provided when the design is finalized.

This item is open.
.

.

.

*
,

.

7.3.3.7 Main Feedwa'ter Isolation
.

During the staff's review'of the main feedwater isota-
tion circuitry, discussions with the applicant indi-

cated that for S.I. or steam generator high level only
is provided.for the'asinone train of automatic closure

An additional train of pro-
feedwater isolation valves.
tection is provided by automatic closure of the main

tripping offeedwater control and bypass valves with
and subsequent closure ofthe main feedwater pumps
Also on a low Tavg coinci-their discharge valves.

dence with reactor trip only a single trajn of auto-
is provided for the main feedwater

matic closure .

*

'A
-

.

. . ..
. . ..
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control valves with no closure provided for the main

feidwater isolation and bypass valves.
d

's,

The staff bas ex;ressed concern that the L a c '< Of e-

dundancy for protective action initiated by low Tavg
"

coincident with reactor trip may be a safety signifi-
cant issue and therefore considers this an open issue.

Additionally, FSAR Figures 7.2-1 (Sheet 13) and 7.3-18

do not agree with the information provided by the appli-

cant. The staff considers the revision of these FSAR

figures to agree with the final design to be a confirma-

tion. item.
--

'
.

..
,

.

7.3.3.8 Control Room Isolation
The applicant has indicated that t e design of the con-
trol room and pressurization system is incomplete at

this time. Based on our review of , preliminary informa-
.

tion, the. staff has expressed a concern that the design,
which is integrated into the current control room isota-

'

. .

tion and pressurization system, may not meet the re-

Quirements of GDC-5, " Sharing of structures, systems,

and components."

staff requests detailed schematic drag,ings be pro-The
is finalized.this system when the designvided for

This is an open item.

.

.

*
O
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7.3.3'.T Control Room Isolation on High Radiation Signal
'-During the staff's review of the control room isola-

tion system, a conflict was found between the plant

schematics and the information provided by FSAR Fig-

ures 7.2-1 (Sheet 8) and 7.3-13. These figures show

that the control room is isolated by a high radiation

signal which is, according to the applicant, in error.
This item is confirmatory subject to revision of the

FSAR to eliminate this error.

.

7.3.3.10 Automatic Ooening of Service Water System Valves
,.

MOV113C and 113D

the serv'ce water system,iDuring the staff's review of'

.. ,

an error was found in FSAR Figure 9.2-4 which shows

that valves MOV113C and D receive automatic open sig-
_

,

nals. Since the applicant indicated ,that this is not
the case, this item is confirmatory' subject.to revision

of the FSAR to eliminate this error.
*

. .

W

.

e
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7.3.3.11 Level Measurement Errors Resulting From Environmental
Temperature Effects on Level Instrument Reference Legs

--

Tne staff requested that the applicant evalutte the ef- ,

fects of high t: perature in refe ence legs of water
level measurement systems due to high energy-Line

.

breaks. This issue was addressed for operating reac-

tor through IE .Bu t Letin 79-21. In FSAR Amendment No.

4, the applicant committed to insulate the steam gen-

erator reference legs in response to the heat up con-

cern addressed in IE ButLetin 79-21. The staff finds

this acceptable.

_.
-

.

7.3.3.12 Steam Generator Level _ Control and Protection...

Three steam generator level channels are used in a two-
.

Logic for isolation offfeedsater on highout-of-three

steam generator level. One of the three Level chan-

nets is used for control. This design for actuation of
. isolation does n'ot meet the requirements offeedwater

Paragraph 4.7 of IEEE 279 on " Control and Protection

System Interaction" in that the failure of the level
-

* *

channel used for control could require protective ac-

tion and the remainder of the protection system chan-

nels would not satisfy the single-failure criterion.
The applicant has not responded to this co&cern. This

is an open item.

.

.
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7.3.3.13 IE ButLetin 80-06 Concerns
IE ButLetin 80-06 requests a review of alL systems

''

serving safety-related functions to ensure that no
device wiLL change position solely because of the

reset of a E$F actuation signal. The applicant was

respond to IE ButLetin 80-06.requested to

The staff has reviewed the applicant's response, con-
tained in Amendment 4 of the FSAR, and finds that the

applicant only reviewed the specific potential problems
The intent of IE ButLetinListed in IE ButLetin 80-06.

require aLL safety-
80-06 and NRC Question 420.3 was to-

-

related systems to be reviewed. This item is open un-

i s provided by the applicant.- ~

til a complete response
.

and Automatic Actions
7.3.3.14 Indeoendence Between Manual

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

statement is made that "all circuitry for components
actuated by an ESF actuation signal have been designed

be overridden manually
such that the ESF signal cannot. .

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

actuation signal and then manually resetting the com-'

ponent." Also the staff's review of the dransfer
.

e

.

e
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from the control room to the ESP revealed that safety
be stopped manually if SI isinjection pumps cannot

~.

initiated efter the transfer.

The, staff is concerned that under accident conditions,
initiation of safety actions,

as welL as inadvertent
exercise control couldinability of the operator tothe

lead to consequential damage of safety-related equipment
The staffinitiation of protection systems.or prevent

favors independence between manual and automatic safety-

related actions and believes that a safety significant

- issue may be introduced if the operator..is prevented
'

This is an open item.exercising manual control.from

.r e

- n

for Motor-Operated Valves _
7.3.3.15 Power Lockout

such as those for cold- |

Certain motor-operated valves, |

leg accumulator isolation, require power Lockout (re-

moval) to meet the single-failure criterion.
The power.

uses an a'ddition-Lockout scheme *used by the applicant

al, manually controlled (vi.a removable banana plugs)
-

a short or relay
The staff concluded thatcontactor. 1

failure in this circuitry could constitute a non- l

and thus violate the single-fail-
detectable failure

.

ure criterion.

. . .

-(. .

-

-

* *
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|

The staff has expressed this concern to the applicant
|

and considers this item open subject to our teview |.,,

of tne applicant's pending response.

.

7.3.4 Conclusion

Later.

..
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7.4 Systems Reouired for Safe Shutdown

7.4.1 System Descriotion ,

.

This section describes the eouiement and associated con-
trols and instrumentation of systems required for safe

shutdown. It also describes controls and instrumentation
.

outside the main control room that enable safe shutdown ,

of the plant in case the main control room needs to

be evacuated.

7.4.1.1 Safe Shutdown Systems

~ Securing and maintaining the plant in safe shutdown con-
.

dition can be achieved by appropriate, alignment of se-
'

Lected systems that normally serve a variety of. opera-
.

The functions which the systems re-tional functions.

quired for safe shutdown must provide are:

.
.

(1) Prevent the reactor from achieving criticality, and
1

(2) Provide an adequate heat sink such that the design
and safety limits of the reactor coolant system
temperature'and pressure are not e-Ceeded.

'

To perform the above functions, the systems required

for safe shutdown must have the following capabilities.

(1) Boration

(2) Adequate supply of auxiliary feedwater, and

(3 ) Residual heat removal.

1 *

- . - . .
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In addition to the operation of systems required to

provide the above functions to achieve and mqintain
,

safe shutdown, the folLowing conditions are applicable:

(1) The turbine is tripped (in addition to automatic

trip this can be accomplished manually at the tur-
bine as weLL as from the control room);

(2) The reactor is tripped (in addition to automatic

trip this can also be - accomplished manually at

the reactor trip switchgear as weLL as from the

control room);
.

-
_

.

(3) AlL automatic protection and control systems are

-
functioning (discussed in Section 7.2 and 7.3).

.
.

The monitoring indicators for maintaining hot standby

are as folLows:

(1) Water Level for each steam' generator

(2) Pressure for each steam generator'
~

(3) Pressurizer water Level .

(4) Pressurizer pressure

(5) Primary coolant hot and cold Leg temperatures

(6) Auxi li a ry feedwater flow for each steam generator

(7), Primary plant demineralized water storage tank
level

~ (8) Source range flux monitor
.

.

G

.

... _ . . _ . . _ .

~ . - - - - - - - . - ----.e. ___
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The above indicators are provided in the main control

room and also on the emergency shutdown panels except
. .

for the PPD 4 T Level , . # : :1 is not pr:/fded on the

emergency shutdown panels.

The systems used for safe shutdown include the foLLowing:

(1) Reactor Coolant System (RCS)

(2) Main Steam System

(3) Auxiliary Feedwater System

(4) Chemical and Volume Control System (CVCS)

(5) Primary Plant Component Cooling Water System

* (6) Service Water System (SWS)
- -

.

(7) Residual Heat Removal System (RHR)
,

(8)' Supportiv'e HVAC Systems
.

9

e

.

.

4

a

U

e

,

e

.. . . . . . . . _. .. . , , , , . ,, ,

. . , . . .. -- --
_ _ _ ,

1



-
,

*
. .

. . . . . _ . . ..

- 59 -

7.4.1.1.1 Reactor Coolant System

The reactor coolant sys+em transfers core residual

heat to the steam generators. The reactor core is at .

a lower elevation than the steam generators ensuring

that heat can be transported from the reactor core to

the steam generators via natural circulation.

.

7.4.1.1.2 Main Steam System

The main steam system consists of main steam piping,

power-operated atmospheric steam relief valves (PORVs),

safety valves, and main steam isolation valves. The

system is used for maintaining a hot standby condition .

an'd for plant cooldown to the temperature and pressure--

at which the RHR can be placed in operation. Core re-

sidual heat and RCS sensible heat can be removed by

use of the safety grade PORV's if the main condenser

is not in service.

.

.

7.4.1.1.3 Auxiliary Feedwater System

See Section 7.3 for a discussion of the auxiliary feed-

water system.

.

.

I

l
i

i

l
1
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7.4.1.1.4 Chemical a.-d Volume Control System

&
'm,

The CVCS 1s designed to:

1. Maintain a predetermined water level in the

pressurizer.

2. Maintain seal-water injection flow to the reactor

coolant pumps.

3. Control reactor coolant water chemistry conditions,

radioactivity Level, and soluble chemical neutron
.

absorber concentration.
..

,

4. Provide emergency core cooling.

5. Provide means for filling and draining the reactor'
"

'- coolant system.

The safety-related part of the CVCS consists of the HHSI/

ch'arging pumps and their associated valves and piping
.

used for emergency core cooling. For safe shutdown the

CVCS provides a safety grade means to borate the RCS

via the boric acid pumps and tanks and the charging

pumps and their valves and piping. Additionally, the

CVCS provides a safety grade means for RCS inventory

control with the aforementioned equipment and the
; ~

'

reactor head letdown system.

*

< . . '
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7.4.1.1.5 Primary Plant Comoonent Cooling Water System

The primary plant component cooling water s y's t e m serves .

as an internediate system and a secondary bounda y

between the RCS and the SWS. The SWS provides an as-

sured source of cooling water to the primary plant

component cooling water heat exchangers. The crima ry

plant component cooling water system is not required to

mitigate the consequences of accidents, but is required

to supply water to the RHR heat exchangers in the long

term for the cold shutdown condition. During normal

.
operation, cross-ties between redundant. flow paths are

.. . . _ ,

open. Valves are provided to allow isolation of redun-

dant flow paths to ensure that at least one primary'

plant component cooling water pump and heat exchanger'-

can supply cooling to one RHR heat exchanger in the

Long term. A third primary plant component cooling
,

water pump is provided as a back-up.

- .

7.4.1.1.6 Service Water System

See Section 7.3 for a discussion of the service water

system.

=
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o

7.4.1.1.7 Residual Heat Removal System

The residual heat removal system (RHRS) t r a n's f e r s heat -..

from the RCS to the primary plant c o m p o ., e n : coc.ing

water system during plant cooldown from hot standby to .

cold shutdown and controls the temperature of the

prima ry- coolant during cold shutdown. The RHRS con-

sists of two redundant, separate, and independent trains

each of which is pewered from a different Class 1E

bus and is capable of maintaining i ts design cooling

function even with a major single failure such as a

failure of_a pu,mp, valve, or heat exchanger.-

.

*

.* ,,:-

7.'4.1.1.8 Supportive HVAC' Systems
s_.

anevaluationoh.these systems.See Section 9.4 for .

+

^ ' 7.4.1.2 Remote Shutdown capability
.

,In the event the control room must be evacuated, the ,
'

operators can establish and maintain the plant in a

hot shutdown condition from outside the control room'

through the use of controls and indicators located at

the emergency shutdown panel (ESP). .Two redundant

trains of controls are provided for the ESP,which is
located in a locked room with access controlled by key

or keycard. Transfer switches on the ESP allow the'

_

"A
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operator to transfer control of individual components

required for safe shutdown from the control toom to the
.

ESP. Any transfer action is annunciated in the control

room and any automatic action, such as SI, initiated

from the control room continues functioning upon tr'ans-

fer.
,

7.4.2 Specific Findings

7.4.2.1 Remote Shutdown Capability

GDC-19 requires that equipment at appropriate locations

o,utsi,de the,, control room be provided to achieve a safe-

,

shutdown of the reactor. The Standard Review Plan (SRP)
,..

Section 7.4 interprets the GDC-19 requirements. The de-''

,

sign should provide redundant safety grade capability

to achieve and maintain safe shutdown from a location
or locations remote from the control room, assuming no

fire damage to any required systems and equipment and

assuming no accident has occurred. The remote shutdown
,

equipment should be capable of maintaining functional

operability under aLL-service conditions postulated to

occur including the seismic vent. The remote shutdowne
,

station and the equipment used to maintain safe shut-

down should be designed to accommodate a siegle fail-

ure.

*

(, -

.

.
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In the FSAR Section 7.4.1.3, the applicant s}ates that
..

the design basis for control room evacuation does not*

consider a single failure. The staff finds the appli-

cant's design basis for remote shutdown capability unac-

ceptable. The staff requires that the applicant clar- -

.

ify the design criteria for remote shutdown and address

the isolation, separation, qualification and transfer / -

override provisions of the-remote shutdown equipment in

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

..

,

- . .
,

7.4.3 Conclusions
-

..
'~ Later. -
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7.5 Information systems Important to safety

7.5.1 System Description

Indicators, annunciators, recorders, and lights are used ,

to provice infor:.atian to tne operator dur' , --- -

accident monitoring and normal operating conditions.
,

The information is displayed on the operator's console,

the various control boards in the control room, and

the remote shutdown panels. The systems for which
.

this information is provided include the following

functions:

.

(1) Reactor Trip -

94 *

. .

(2) Engineered Safety Features -
.

>- (3) Safe Shutdown.
,

.

w
)

7.5.1.1
Safety-Related Disolay Instrumentation

The applicant has conducted an analysis to identify
for the operator to monitorthe appropriate variables

conditions in the reactor coolant system, the secondary

heat removal system, the containment, the engineered

safety features systems and the safe shutdown systems.
instrumentation providesThe safety-related display

information necessary for the operator to perform
the

functions following a reac-the required manual safety
.

tor trip. It provides information for alL operating
anticipated operational occur-conditions, including

accidents and post accident conditions.
'

rences,
/ -

-

f e

'
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Table 7.5-1 in the applicant's FSAR identifies the safe-

ty-related display instrumentation and includes the ' ' -

fottowing information for each ai 4: .

*

1. Instrument range

2. Environmental qualification

3. Seismic qualification
~

4. Display methodology

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

1.97 Rev. 2)
.

The evaluation of environmental qualification is ad--

. .

dressed in Sections 3.10 and 3.11 of'this report.
,e':

,

u,
.

7.5.1.2 Byoass and Inoperable Status Indication

Automatic bypass or inoperable statu's indication is

provided in the control room for each redundant portion
.

of a safety-related system. The indication of bypassed

or inoperable st'atus was designed folLowing the guidance

provided by R.G. 1.47 Revicion O.

.

W
*

.

'
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.

The function bypass alarms receive their inputs from

valve position limit switches, circuit breaker auxili-
ary contacts, switch contacts, relays, etc. 9ndicative ,

8--s . : '. sc:ua:* --

of function inoperabi;i:f. . ;s

of each bypass, alarm are also provided in the control

a*oom.

.

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

verify proper operation of the alarm circuits.
.

...

.

~
'

The design and installation of the bypass and inoper-

able status indication is such that a failure in an
..

'

('
alarm circuit wiLL have no adverse affect on the func~N_

tion monitored or on any of the other functions non-

itored by the bypass alarm panel.
.

room forBypass i dication is provided in the control
each train of the following systems:

Residual heat removal
Au xi li a ry feedwater
High head safety injection (Train A only)safety injection accumulators
Low head safety injection ,

-

Quench spray

-
Recirculation spray

.

4

-it

.

.

,
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Containment penetration
Service water <
Primary component cooling ''

Fuel pool cooling
Solid state caetee''en
Vital instrumentation etee .-ical
Main control room ventilation isolation
Contnot building ventilation
Safeguards area ventilation
cable vault and rod control area ventilation
Supplem,entary leak collection
Auxiliary building ventilation
Emergency switchgear area ventilation
Battery room ventilation
Emergency diesel generator
Emergency diesel generator support
4,160 V emergency electrical
480 V emergency electrical
125 V de emergency electrical
Intake structure ventilation.

.

.

Bypassed inoperable status indication inhibited
(indicating light only)

~

.

.

%$

' .
,

- - . - .

.
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7.5.2 Specific Findings

7.5.2.1 Emergency Response Cacability - R. G. 1.97 R'ev. 2 ''-

Reouirements

Generic Letter No. 82-33 included additional clari-
Revision 2,fication regarding Regulatory Guide 1.97,.

relating to the requirements for emergency response

capability. The applicant's Letter dated September

12, 1983, prov'ided the response to the part of Gen-

eric Letter No. 82-33 pertaining to R. G. 1.97, Rev. 2.

staff wiLL perform an audit of the applicant'sThe

method of implementing R. G. 1.97, Rev. 2, and the
, supporting technical justif'i6ation for anya p p l i c a n.t ' s .

The current schedule for com-proposed alternatives.#'

review is August 1984 and the_

pletion of the staff's
'

wiLL be included in a supple-
-

results of that review
ment to this report.

This is an open item.

7.5.2.2 NUREG-0737 Item II.F.1 Accident Monitorinq(4), (5), and (6)
Instrumentation Positions
Positions (4), (5), and (6) of this action plan item
require installation of the extended range containment

Level monitors,
containment waterpressure monitors, Table"

hydrogen concentration monitors.
and containment

of the FSAR provides information fos positions7.5-1

.

(- .

._ . _
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(4) and (5), but indicates that i nformation for posi-

tion (6) wiLL be provided later. Since the Applicant
.~.

$ad our review tM s faa indicates conformaa: e w4 th theJ

requirements for positions (4), (5), and (6), this is
'

confirmatory subject to revision of FSAR Table 7.5-1.

for position (6).

.

7.5.2.3 NUREG-0737 It em II.D.3 - Di re ct Indication of Relief
and Safety Valve Positions

FSAR isThe information provided in Section 7.5 of the

inadequate for the staff's review of this item. The
.

- applicant stated that the design is incomplete at this
.

time. This , item is open pending our review of informa-

tion to be provided by the applicant when the design is'

'-

finalized.
.

and Inocerable Status Panel.

7.5.2.4 Bypass

the design folLows the
' The FSAR Sectio,n 1.8 states that

guidance of R.G. 1.47, Bypassed and Inoperable Status

Indication f6r Nuclear Power Plant Safety Systems.

During our review, the staff audit reviewed some of
the design drawings which contain information of the

However, therebypass and inoperable status panel.

is little information in the FSAR to describe the
i

(;Br
'

.

.

. . . . .. . . . . . - - . .
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system. The staff requests that the applicant provide
|

the descriptive information in Section 7.5 od the FSAR j

to demonstrate the con'ormance with R.G. 1.47. This is

an open item.

7.5.2.5 IE Bulletin 79-27, Loss of Non-Clas, 1E Instrumentation
and Control Power System Bus During Operation

.

The s'taff requested that the applicant review the ade-

quacy of emergency operating procedures to be used by

control room operators to attain cold shutdown on loss
'

of any Class 1E or non-Class 1E buses supplying power
.

' to safety-or-nonsafety-related instrument and control -

r' systems. This issue was addressed for operating reac-'

tors through IE CutLetin 79-27.s.

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

tained in Amendment 4 of the FSAR, and finds it to

be inadequate. The intent of ButLetin 79-27 and NRC
Question 420.2 was for the applicant to do an in-depth

review of al'l non-Class 1E and Class 1E buses which
could affect the plant's ability to achieve a cold

(not just hot) shutdown. If problems were uncovered

by the in-depth review, design modifications were to
be made or emergency procedures were to be developed

to ensure that cold shutdown could be achieved.

.

( . .
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The following statements, which cause staff concern,
'

were contained in the applicant's response: -

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

indication has been provided for the normal

120V ac/125V de distribution system."

(2) "... Loss of a vital or normal bus could
.

affect the unit's ability to attain cold

-shutdown."

Accordingly, to p'rovide assurance that the concerns

.

of ButLetin 79-27 have been adequately addressed, the .

following information is required:
, _ - -

.

(1) An affirmative or clearly impt.ied statement of''

conformance to atL the butLetin requirements. -

(2) A list of instrumentation and control power buses

reviewed, or a positive statement that.aLL required

buses were reviewed.

(3 ) An affirmative or clearly implied statement that

loss of bus alarms and indications in the control
room have been reviewed.

~

.

.

.

-

2'
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(4) An implemented or proposed design change for all
.

deficiencies identified.

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

ges, if applicable.
,

|

This is'an open item.

9

7.5.3 Conclusions

Later.
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7.6 Interlock Systems Imoortant to Safety

7.6.1 System Descriotion )

The systems described in this section operate to re- .

duce the c 053b4L'ty of occurrence of soecific
events or to maintain safety systems in a state to

their availability when required.assure

7.6.1.1 Residual Heat Removat Isolation Valve Interlocks
The Residual Heat Removal System (RHRS) consists of

and thetwo residual heat exchangers, two pumps,

associated piping, valves, and instrumentation nec-

for operational control. The intet Lines to
. essary

connected via a single suction headerthe RHRS are
, . .

to a hot leg of a reactor coolant loop, and the re-
cold legs of two re-

turn Lines are connected to the
--

.

actor coolant loops.

isolated.

low-pressure system and isThe RHRS.is a
re-from the high-pressuredu' ring normal operation

isolation is provided
actor coolant system. The

in series in eachby two motor-operated valves
of the two residual heat removal pump suction Lines

series check valveand a motor-operated valve and a

in each discharge line. Interlocks prevent opening

S

.

.

,
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f
of the motor-operated valves until the reactor cool- !,

I

-

ant system pressure is below a predetermined value t

(approximately 425 psig). Once opened, the, valves
~.

w i '. L *ese ?:te-sti:stLy i' the p-es:-sre in: eases
.

above a preset value (approximately 750 psig). The

positions of the valves are indicated on the main
control board by Lights actuated by valve limit

switches. Two pressure transmitters, powered from
.

separate emergency power sources and supplied from

separate vendors, are used to derive the isolation

valve interlocks.

..

_

7.6.1.2 Cold Leo Accumulator Motor-Operated Valve Interlocks
,~ The accumulators are pressure vessels partially

_ fitled with borated water and pressurized'with
During normat operation each accum-

nitrogen gas.

ulator is isola *ci from the reactor coolant system

check valves in series. Should the
(RCS) by two

RCS pressure fall below the accumulator pressure,
i

is forcedthe check valves open and borated water
injection of borated water atinto RCS. To prevent

shutdown and startup,low pressure operation during
each of the accumulators is provided with a motor-

operated isolation valve in series with the check

valves.
The valve is closed by the operator short-

Ly after the RCS is depressurized below the safety
,

f- injection unblock setpoint.
.

. . . .-. .
. . . . . _ .. _.
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The motor-operated isolation valves are controlled

by switches on the main control board and are inter-
*

..

Locked as fotLows:

(1 ) They open automatically on receipt of a safety

injection signal ("S")

(2) Th'ey open automatically whenever the RCS pressure

is above the safety injection unblock pressure

(P-11 interlock)

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

is present. ,

,

After the RCS pressure is decreased during shutdown
-

~

and the motor-operated isolation valves are closed,
,

power to the valves is disconnected'to prevent acci-
..

dental operation. The power to the. valves is also
.c

disconnected after the valves are opened during nor-

mal power operation to prevent accidental closing.

Lights, actuated by the valve motor-operated limit#

switches, provide valve position indication in the -

control room. Alarms, operated by both the valve

motor operator Limit switch and valve stem Limit

switch, are activated when a valve is not fully
open with the system above the safety injeftion un-

block pressure.

.

~.

' e?' .x:>
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7.6.1.3 RCS Overpressure Protection During Low Temocrature
Ooeration

The reactor coolant system overpressure protection dur-
''

ing 8.09 te peaature coerstion is deoendent upon semi-
pressurizer power operatedautomatic opening of two

relief' valves (PORVs). The actuation Logic for the

PORVs continuously monitor RCS temperature and pres-

sure conditions.

and tem-When the RCS is at normal operating pressure

perature conditions, an ARM / BLOCK switch on the main

control board is in the block position. The monitored

RCS temperature signals are processed to. generate a~

'

reference pressure limit and to generate an alarm to
..
,e the o'perator to manually arm the system at aalert*

' low temperature setpoin't. An actuation signal tox

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

ally armed.

.

.

.

M
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Wide range temperature signals are used to generate

the reference pressure limit which is compared to the
*

actualLy RCS pressure monitored by wide range pressure -- .

channels. The difference signal sitL firs annunciate

a main control board alarm whenever the measured pres-
.

sure approaches, within a predetermined amount, the

reference pressure. A further increase in measured

pressure wilL then generate an annunciated actuation

signal. Upon sufficient RCS inventory letdown, the

RCS pressure _ decrease wilL clear the actuation signal

and cause the PORV's to close. Separate temperature

and pressure transmitters are provided for each train-

.

of PORV actuation.
,f

-

,

i

\ ..

7 . 6 .1. 4 Reactor Coolant Systes Loop Isolation Valve Interlocks

The purpose of these interlocks is to ensure that an
accidental reactor coolant pump start-up i n an unbor-

.

ated and/or cold, isolated reactor coolant loop results

in a relatively slow reactivity insertion rate. This

is accomplished by ensuring that the initial flow from
an isolated loop to the remainder of the RCS i s through'

the relief Line bypass around the closed cold leg isota-
This smalL flow, which allows the borontion valve.

~

concentration / temperature to be brought intn equili-

brium relatively slowly, must exist for approximately
one hour before the cold Leg isolation valve can be

{' opened. .

;
.

T S -6 MM
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The reactor coolant system Loop isolation interlocks
'

..
are as follows:

(1) Hot leg isolation valve cannot be opened unless

cold leg isolation valve i s closed.'

(2) Reactor coolant pump cannot be started unless:

a. Cold leg isolation valve is closed and relief

Line bypass valve is open or

b. Cold leg and hot leg i solation valves are
-

both open.~

.

(3 ) cold leg isolation valve cannot be opened unless:.'
'

,

'

E
a. Hot leg isolation and relief Line bypass valves

have been open and relief Line flow has existed

alL f or a specified time and

b. Cold leg temperature / hot leg temperature are
within.20 F of the highest cold leg temper-

'
ature/ hot leg temperature in other Loops.'

Redundant and independent valve limit switches and diff-

erential pressure switches are used to develop the above

interlocks. -

.. - _ ..__ .- _. . . . . .
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7.6.2 Specific Findings

7.6.2.1 NUREG-0737 Item II.K.3.1, Installation and resting of
Automatic Power-Ocerated Relief Valve Isolation System

This Action Plan item requires alL PWR Licensees to pro-
G

vide a system that uses PORV block valve to protect3,y

against a smalL break Loss-of-coolant accident. The
s

system would automatically close the block valve when

the reactor coolant system pressure decays after the
The staff requirements provide, however,PORV opens.

that such a control system is not required if studies

provided in response to item II.K.3.2 show that the
. probability for the PORV sticking open Ys' sufficiently .

smaLL. *
|-

.

The applicant has stated that he ag,rees with the West--

inghouse determination that an additional block valve
closure system would add Little protection against a

PORV failure. If the staff does not accept the West-
we wilLinghouse conclusions (under II.K.3.2 review),

address this item in a supplement to this report. .

Interlocks
7.6.2.2 Reactor coolant system Looo Isolation valve

.

The FSAR 7.6.6 describes the reacter coolant system

Loop isolation valve interlocks. Th'e description is

incomplete and additional information is r1cuired to

.

4 ,.

'. .

.

. _ _ . . _ . ..
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clarify that the design is in conformance with IEEE- . . _ .

STD-279 requirements. Additionally, the staff is
~.

concerneo c .1 a : , during opa.:-de .#:- "-1 L::;s, the-

criteria for testing and single failure may not be met

due to reduced protection Logic. This is an open item.

7.6.2.3 Primary' Component Cooling Water Isolation from Reactor
Coolant Pump Thermal Barriers

The FSAR Section 9.2.2 describes the isolation of the
reactor coolant pump thermal barriers from the prima ry

component cooling water system. A check valve is in-

stalled in each intet cooling water Line to the thermal
.

-

barrier cooling coil and an air-operated isolation
' valve is installed in each outlet Ltne. Each isolation

valve closes on signals dev, eloped from a correspondings;.
-

Because the FSAR doesLine's pressure or flow sensor.

not provide the design basis for this isolation, the
staff is concerned about its safety significance.
Therefore, the staff requests the applicant provide
information about the design basis for this system and

c'h e c ka discussion en the consequences of either the

valve or the air-operated isolation valve failing to
close under conditions related to the design basis.

This is an open item. .

s
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7.6.2.4 Cold Leg Accumulator Motor-Ocerated Valve Position-
Indication

-~.
,

Su-ing the s aff's e rd tv c' the oa sa r Lockout cir-

cuitry, a conflict was found between plant schematics

and the information provided by FSAR Section 6.3.S.5.

The FSAR states that the valve position indicating

lights are powered by the valve control power which is

removed during power Lockout. The schematics indicate

that redundant valve position indication is provided

and is not effected by power removal. This item i s

confirmatory subject to revision of the FSAR to update
.

the description to eliminate this conflict. -

.

.

.

7.6.3 conclusions
-

.

Later.
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7.7 control Systems i

The general design objectives of the Plant C.ontrol Sys- ,

[.

tem are: ,

i

(1) To establish and maintain power equilibrium of

the primary and secondary system during steady-

state unit operation;

(2) To constrain operational transients so as to pre-

clude unit trip and re-establish ,teady-state unit

operation; and

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

and output control parameters of'the systems and/

provides the capability of assuming' manual control

of the system.

7.7.1 System Descriptions

(1) Reactor Control System
. .

The reactor control system enables the plant to

accept *. step load increase or decrease of 10%

and a ramp increase or decrease of 5% per minute

within the load range of 15% to 100% without re-

Iactor trip, steam dump, or pressurizer relief
actuation (subject to possible xenon limitations).

The system also maintains the reactor coolant"-
,

i . . . .

< ,

. _ _ _ . _ _. . _. . ._ . _ . . . _ . _ . . _ . - . . . . . .. . . _ _ . . . . . .
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average temperature within established limits by

generating the demand signa ~Ls for moving the con-
O

..trol rods.

(2) Rod Control System

The rod control system modulates the reactor

power by automatic or manual control of full

Length control rod banks. The system receives

rod speed and direction signals from the reac-

tor control system. Manual control is pro-

vided to move a control bank in or out at a
predetermined fixed speed. An interlock de-

. ..
,

rived from measurements of turbine impulse cham- ,

ber pressure prevents automatic control when the**
.

,

turbine load is below 15%.
. .

The two shutdown banks are moved to the fully

' withdrawn position by manual control prior to

criticality. These rods remain in that posi-'

tion during normal operation. The control banks

are the only rods that are manipulated under auto-

matic control. Each control bank is divided into
reacti-two groups to obtain smaller incremental

vity changes per step. AlL rod contrgl cluster

.

e9"

( - , .

.

;
__ _ _ _ _ _ _ . . . _ . =__. .... . ._
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assemblies (RCCAs) in a group move simultaneously.

There is individual position indication for each

rod cluster control assembly. ,

..

(3) Plant Control Sicnals for Monitoring and Indication

(a) Nuclear Instrumentation Power Range System -

Four channels are provided. Each of the chan-

nels uses a dual-section ionization chamber
.

as a neutron flux detector. The currents

from the ionization chambers are used to
measure the power level, axial flux imbalance,

and radial flux imbalance.
.. .

,

Rod Position Monitoring System - Two separate(b)
are provided, digital rod position'

J'' systems
,

indication and the demand position system.,

Th-e digital rod position indication system
rod.measures the actual position of each

counts pulsesThe demand position system

.

generated in the rod drive control system to
provi'de a readout of the demanded bank posi-

,

tion.

Rod Insertion Monitoring - Pro-(c) Control Bank
vides warning to the operator of excessive

rod insertion. The " Low" alarm,, alerts the

rod insertionoperator of sn approach to the

,

5 *

.

*
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L i.mj t s requiring boron addition by following

normal procedures with the chemical and vol-
-

ume contro'. :f: em. The " Low-Lo " alara

alerts to a need for immediate action to add

boron by any one of several alternate methods.

(d) Rod Deviation Alarm - The rod deviation
alarm is generated by the digital rod po-

sition indication system whenever any in-

dividual control rod position deviates

from the bank demand position by a pre-

- set limit.
--

.

/
(e) Rod Botton Alarm - A " Rod Bottom hud Drop"'

a l.a rm is generated for each of the rods by
the digital rod position' indication system.

(4) Plant Control System Interlocks
~

' (a) Rod Stops ' Prevent abnormal power conditions

which could result from excessive control rod
,

withdra'wal initiated by either a control sys-

tem malfunction or operator violation of ad-

ministrative procedures. The interlocks are

generated by signals from the neutron flux,
.
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overtemperature aT, ove rpowe r A , and tur-T
--

bine impulse chamber pressure measurement -- .

cnanneLs.

(b) Automatic Turbine Load Runback - Prevents

high power operation which, if reached,
would initiate reactor trip. Signals from

overtemperature AT and overpowe r AT measure-

ment channels are used to initiate automatic
turbine load runback when an overpower or

overtemperature condition is approached.
.

*

(5) Pressurizer Pressure Control
The reactor coolant system pressure i s controlled..,

~ by using either the h'e a t e r s (in the water region)

or the spray (in the steam region) of the pressur-

izer plus steam relief for large transients.
.

located nearThe electrical immersion heaters are
the bottom of the pressurizer. A portion of the

~ heater group is proportionally controlled to cor-
smaLL pressure variations. These va riations-

rect

are due to heat losses, including heat losses due
.

f,,. =
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to a smaLL continuous spray. The remaining (back-
--

up) heaters are turned on when the pressurizer
.

oressure control signal demands see eximately 100

percent proportional heater power.
.

The spray nozzles'are located on the top of the

pressurizer. A smalL continuous spray is normally

maintained to reduce thermal stresses and thermal
shock and to help maintain uniform water chemistry

and temperature in the pressurizer. Spray is

-
initiated when the pressure control.Ler spray de-

.

mand signal exceeds a setpoint and the spray rate
~

increases proportionally with increasing spray

demand signal 'antil it reaches a maximum value.

(6) Pressurizer Water Level Control
The pressurizer operates by maintaining a steam

.

cushion over the reactor coolant. As the density

of the reactor coolant adjusts to the various
'

' temperatures, the steam-water interface moves

to absorb the variations with relatively smalL

pressure disturbances.

.
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Level is maintain-A programmed pressurizer water
Dur-ed by the chemical and volume control s,ystem.

._

~.

ing n e r - a t .: L a ., : : eration, the charging flow.

varies to produce the flow demanded by the pres-

surizer water Level controller.
The pressurizer'

cool-water level is programmed as a function of
with the highest aver-

ant average temperature,

age temperature (auctioneered) being used.
The

pressurizer water Level decreases as the load is

reduced from full Load. This is a result of
contraction fotLowing programmed cool-coolant

, reduction from full power to lowant temperature

The programmed Level is designed to matchpower.'

,

as nearly as possible.the Level changes resulting

from the coolant temperature changes.
.

i startup
To control pressuriz'er water level dur,ng

the charging flow i s man-and shutdown operations,

regulated from the main cor. trol room.
ually* *
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(7) Steam Generator Water Level Control
Each steam generator is equipped with a three-

element feedwater flow controlter which main-
.

is atains a programmed water level which

function of turbine load. The three-element feed-
.

water controller regulates the feedwater valve by

co'ntinuously comparing the feedwater flow signal,
andlevel signal, the programmed Level,the water

flow signal.the pressure-compensated steam

Continued delivery of feedwater to the steam gen-
.

erators is required as a sink for the heat stored .

and generated in the reactor fotLowing a reactor..

' trip and turbine trip.
An override signal closes

all feedwater valves when the average coolant tem- .

perature is below a set value'and the reactor has

-

tripped. Minual override of the feedwater control

system is available at att times.
.

.

- .

When the plant is at very low power, a secondary

automatic control system is utilized. This sys-

Level program-
tem uses the steam generator water

conjunction with the powe- rangemed setpoint in

(5 .

.
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neutron flux signal to control the position of
the bypass valves which paratleL the m'ain feed- .

water control valves. Switchover to this sec-

ondary system is initiated by the operator at
.

o

approximately 15% power.

'

(8) Steam Dump control System

The steam dump system, together with the rod con-

trol system, is designed to accept a 100% loss of

net load without tripping the reactor. The sys-

functions automatically by bypassing 90% oftem
'

.

the main steam directly to the condenser and at-
*

mosphere to maintain an artificial load on the''

~
.

.
primary sy. stem.

The. rod control system can then,

reduce.the reactor temperature to a new equilibr-

ium value without causing overtemperature and/or

overpressure conditions.

A demand signal for the load-rejection steam dump

controller is generated if the difference between
based on turbinethe reference average temperature

impulse chamber pressure and the Lead / Lag compen-
exceeds asated auctioneered average temperatu,re

.
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preset value. To prevent actuation of steam dump

''
on smaLL Load perturbations, an indepe dent load

rejection sensing circuit is provided. This cir-

cuit senses the rate of decrease in the turbine-

load as detected by the turbine impulse chamber

pr' essure and blocks the steam dump unless the rate

exceeds a preset value.

Following a reactor trip, the load-rejection

steam dump controller is deactivat,ed and the
.

plant-trip steam dump controller becomes active.

The dem,and signal for this controlLee is gener-"

/

- ated if the difference between,the Lead / Lag com-

pensated auctioneered average temperature and the

no-Load reference average temperature exceeds a

.
preset value. As the error signal reduces in

magnitude folLowing tripping of the dump valves,

the dump valves are modulated by the plant-trip
.

controller to regulate the rate of heat removal
and thus gradually establish the equilibrium hot

shutdown condition.

.

.
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Removal of the re=idual heat during a shutdown is

accomplished by the steam pressure controller .

which controls the steam flow to the condensers
This controllerbased on measured steam pressure.-

operates a portion of the same steam dump valves

t6 the condenser which are used following load re-

jection or plant trip.

~

(9) Incore Instrumentation
The incore instrumentation system consists of

chromelalumel thermocouples.at fixed core outlet
.

and movable miniature neutron detectorspositions
.

at selected fuel assemblies. The thermocouple..

readings are monitored by the plant. computer with

bacxup' readout provided by an indicator in the

main control room. The movable detectors can

perform flux mapping at various core quadrant

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

are performed by the plant computer.

!

.
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7.7.2 Specific Findings

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

'

.,,

In FSAR Section 1.10, the appsi ant statec t .i a t this

item was not applicable to BV-2 because the hardware

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

controller is part of the plant's pressurizer' pressure

control system. Until this conflict is resolved, the

staff considers this an open item.

7.7.2.2 High Energy'Line Breaks and Consecuential Control
- System Failures . _

A concern was raised in IE Information Notice 79-22,

issued September 19, 1979, that certain non-safety-
..

grade or control equipment, if' subjected,to the ad-
L'ine break, couldverse environment of a high energy

malfunction and cause the plant conditions to be more

severe than those analyzed in the Safety Analyses of''

reques,ted to perform a
Chapter 15. The applicant was

review to determine what, if any, design changes c-

operator actions would be necessary t'o assure that high

energy Line breaks wilL not cause control system fail-
ures to complicate the event beyond _the Chapter 15

Safety Analyses. ,

.

W
.
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The staff has reviewed the applicant's response, con-

tained in FSAR Amendment 4, and finds i t needs further
.

clarification in the following areas:

(1) PT 444 and 445, used for the pressurize r PORV con-

trol are not qualified. Applicant's response in-

dicates alL equipment associated with this con-

trol system are Category I.

(2) The intent of NRC Question 420.4 was to require

the applicant to review alL possible control sys-
tem malfunctions due to high energy line break

inside or outside of containment.- It appears.~
.

that the applicant only reviewed the four scen-
..

arios described in IE Informati'on Notice 79-22>

and further Limited that to inside containment.

This item is open pending our review of further clarifi-

cation from the applicant.

'

7.7.2.3
Control System Failure Caused by Malfunctions of Common
Power Source or Instrument Line
To provide assurance that the FSAR Chapter 15 analyses

adequately bounds events initiated by a single credible

failure or malfunction, the staff has asked the applicant
or sensors that provide

to identify any power source

.
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