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MEMORANDUf1 FOR: Robert L. Tedesco, Assistant Director for Licensing
,

Division of Licensing

FROM: Themis P. Speis, Assistant Director for Reactor Safety
Division of Systems Integration

SUBJECT: . . CATAWBA NUCLEAR STATION, UNITS 1 AND 2 DRAFT SAFETY
:. EVALUATION REPORT, FSAR SECTION 7, INSTRUMENTATION

AND CONTROL SYSTEMS

Plant Named Catawba Nuclear Station, Units 1 and 2
Docket No.: 50-413/414 -

Licensing Status: OL
TAC No.: 05000413
Responsible Branch: LB f4
Project Panager: K. Jabbour
Review Branch: ICSB
RER Completion Date: January,1983

,
- .

Enclosed is the draft Safety Evaluation Report (SER) input for the
Catawba Nuclear Station, Units 1 and 2, prepared by the Instrumentation
and Control Systems Branch (ICSB) with assistance fmm our consultant
at Argonne National Laboratories (ANL).

The enclosed SER input applies to Section 7 of the' Standard Review Plan
and contains all SER input for which ICSB has responsibility. There are
sixteen open items for which ICSB has primary review responsibility.
These open items are listed in Section 7.1.3.1 of the SER.'

An open item resolution meeting with the applicant will be held in August
1982. We therefore expect'to resolve most of these open items prior to
issuing our SER due in January 1983..

Please note that Section 7.1.3 of the SER lists not only Ooen Items, but
also Confirmatory Items and Technical Specification Items. SSER input'

will not discuss Confirmatory Items unless a problem is found when final
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R. Tedesco -2-

documentation is sub:::itted by the applicant. TMI-2 Action Plan Items
related to Instrumentation and Control are identified in Section 7.1.6. '-

'

The enclosed draft SER is applicable to both units at Catawba Nuclear Station;
.aL

. o.o .y, f,sais/ Ab ' Si :wd Bt
.lawmaP.Spes'g'*

*

Themis P. Speis Assistant Director
,. for Reactor Safety

Division of Systess Integration- -

cc w/ enclosure:
K. Jabbour ' DISTRIBUTION:J. Elsbergas (ANL) Docket File

ICSB Reading File
cc w/o enclosum.: F. Burrows (PF)R. Mattson T. Speis
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7.0' Instrumentation And Controls

- .

.

7.1 INTRODUCTION

Section 7.1 of the Final Safety Analysis Report (FSAR) con-

tains informat,itn pertaining to safety related instrumentation
and control systemse their design basess and applicable

acceptance' criteria.

.

7.1.1 ACCEPTANCE CRITERIA

The staff has reviewed the applicant's designe design criteriar

and design bases for the instrumentation and control systems

for the Catawba Nuclear Stations Unit t an-d Unit 2. The
s

~

acceptance criteria used as the basis for o.ur evaluation are

set forth in the Standard Review Plan (SRP)e. NUREG-0800,in

Table 7-1, " Acceptance Criteria for Instrumentation and Con-

- trol Systems Important to Safetyr" and Table 7-2, "TMI Action

Plan Requirements 'for Instrumentation and Control Systems Im-

portant t o S a fety." These acceptance criteria include the appli-

cable General Design Criteria (Appendix A t o 10 C FR Part 50),

and IEEE Standard 279, " Criteria for Protection Systems for

Nuc le a r Powe r Gene rat ing S t at i on s (10 C FR Pa rt 50.55a(h)).

ESIGgg ORIM w
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GuioJLines for inplementation of the requirements of the accept __

'

ance criteria are provided in the IEEE Standards, Regulatory .

Guides (RGs) rand B ranch Technical Positions (BTPs) of the
Instrumentation and C on t r ol S ys tems B ran c'h (ICSB) identified

in Section 7.1 sf the SRP. Conformance to the acceptance cri-
* *

- .. ,
teria provides the bases for concluding that the instrumenta-

tion and control systems meet the requirements of 10 CFR Part
.

50.
,

7.1.2 General Findings

The applicant has identified the instrumentation and control

systems important to. safety and the a c ce p t.a n c e criteria which

are applicable to those systems as identified in the SRP. The

applicant has also identified the guideliness including the

Regulatory Guid*s and the industry codes and standards, whiche

are applicable to the systems. The acceptance criteria and

guidelines identified by the applicant are-provided in Section
7.1.2 of the Final Safety Analysis Report (FSAR).

Based on the review of Section 7.1 of the applicant's FSARe

we conclude that the implementation of the identified accept-

ance criteria and guidelines satisfies the requirements of
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General Design Criterion (GDC) 1s " Quality Standards and ~ ~ , ,

Recordse" with respect to the designs fabricationi erections

and testing to quality standards commensurate with the import-

ance of the safety functions.to be performed. We find that

the Nuclear S. team Supply System (NSSS) and the Balance of Plant
..

(BOP) in s t r ume n't at i on and control systems important to safetyr

addressed in Section 7.1 of the applicant's FSARr satisfy the

requirements of GDC 1 ande therefores are acceptable.
s

7.1.3 Specific Findings

7.1.3.1 Open Items
, ,

The staff's conclusions noted herein are, applicable to the

instrumentation and control systems important to safety with

~

the exception of the open items listed below. The staff has

not completed i't s review of these items. The resolution of

these. items will be addressed-in a supplement to this report.

The applicable sections of this report which address these items

are indicated in parentheses following each open item.

(1) Steam Generator Level Control and Protection (7.3.2.1)

(2) Auxiliary Feedwater System (7.3.2.5)

(3) TMI-2 Action Plan. Item II.E.1.2, Auxiliary Feedwater

System Automatic Initiation and Flow Indication (7.3.2.6)

(4) Test of Engineered Safeguards P-4 Interlock (7.3.2.7)

,
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(5) Non-Detectable. Failure in Power Lockout Circuitry (7.3.2ts)~,

(6)' Main Feedwater Isolation on High Doghouse Level (7.3.2.9)

(7) Switchover from Injection to Recirculation Mode (7.3.2.10)

(8) Steam Gene rat or PORV Isolation (7.3.2.11)

(9) C on t a i n me n,t Pressure Control System (7.3.2.12)
* :.

(10) Remote Shutdown Instrumentation and Controls (7.4.2.2)

(11) Instrumentation Used To Initiate Safety Functions (7.5.2.5)

(12) Upper Hea.d Injection Automatic Termination (7.6.2.2)
r

(13) Upper Head Injection Manual Control (7.6.2.3)

(14) Upper Head Injection Level Indication (7.6.2.4)

(15) TMI-2 Action Plan Item II.K.3.1, Installation and

Testing of Automatic Power-Operated. Relief Valve Isota-

t.i on System .(7.6.2.6)

(16) High Energy Line' Breaks and Consequential Control

System Failures (7.7.2.2)

.

4
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7.1.3.2 Con firmatory Items ~ ~ ~ _

In a' number of areas the applicant has committed to make design .

changes or to provide additional documentation to address con-

cerns raised by the staff during its r e v i'e w . Based upon

information peoyided during meetings and discussions with the
'

:. .
applicante the staff has concluded that the technical issues

have been r-e s o l ve d in an acceptable manner. Howevers the

applicant must, formally provide final documentation of these
,

items. The staff wiLL confirm that final documentation is

provided prior to issuance of the operating license. The

staff's conclusions on the confirmatory. items wilL not be

addressed in supplements to this report _unless an. unexpected

problem is revealed during the review of documentation pro-

vided.

.

The c on fi rmat o ry items and the sections in which they are

addressed are as follows:

(1) Compliance with IE ButLetin 80-06 (7.3.2.2)

(2) Failure Modes and Effects Analysis

(FMEA) Interface Requirements (7.3.2.3)

(3) Remote Shutdown Capability Test (7.4.2.3)

(4) Interlocks for Reactor Coolant System

Pressure Control During Low Temperature

operation (7.6.2.1)

',

_ _ ___ _ ___
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7.1.3.3 Technical Specificat.icn Items ~ ~ , ,

Item's to be included in the plant Technical Specifications and

information to be audited as part of the effort to issue Tech-

nical Specifications are discussed in the folLowing sections

of this report:
,

'

..

-(1 ) Testing thE Reactor Trip Breakers and Manual Trip

S w i t c he s (7.2.2.1)

(2) Water Level Measurement Errors (7.2.2.3)

(3) Lead, Lags and Rate Time Constant Setpoints Used

in Safety System Channels ( 7. 2. 2. 4)

(4) Response Time Testing (7.2.2.5) - -

- (5) Verification of'RTD Bypass Loop Fbow (7.2.2.7)

(6) TMI-2 Action Plan Item II.K.3.10e Proposed

Anticipatory Trip Modification (7.2.2.8)
'

(7) Turbine Trio FolLowing A Reactor Trip (7.2.2.10)

(8) Safety System Trip Setpoint Methodology (7.3.2.4)

(9) Testability of Cireuitry f or Trans f e r ~ of NSW Suction
,

from Lake Wylie to SNSWP (7. 4. 2. 4)

(10) Freeze Protection for Instrumentation Sensing and

Sampling Lines (7.5.2.4)
;

|
,

-
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7.1.4 Site Visit '-

A site review wilL be performed for the ourpose of confirming

that the physical arrangements and installation of electrical

equipment are in accordance with the desi~gn criteria and des-

criptive i n f o r m,a t i on reviewed by the staff. The site review
- ..

~

wiLL be completed prior to issuance of the License and any

probtems found wilL be addressed in a supplement to this
.

report.
.

7.1.5 Fire Protection Review

The review of the Auxiliary Shutdown Pa_nel, discussed in section

7.4 of this report covered the complianse of this. panel with

GDC 19e " Control Room." The aspects of the Auxiliary Shutdown

Panel reLated to Fire Protection (10 C FR P a rt '50, Appendix E)

are discussed in Section 9.5.1 of this report.

.

7.1.6 TMI-2 Action Plan Items

The TMI Action Plan was developed to provide a comprehensive

and integrated plan for actions now judged necessary to correct

'or improve the regulation and operation of nuclear facilities

based on the experience from the accident at TMI-2. Guidance

.

k

.
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on implementation of. the Action Plan was provided to the ',

a p p l'i c a n t s in NUREG-0737, " Clarification of TMI Action Plan

Requirements." 'ALL items related to instrumentation and
,

cont rol have been resolved except for items II.E.1.2 and
~

II.K.3.1. The specific items and sections of the report
'

;_ .

- addressing each item area are indicated below:

" (1) II.D.3 Direct Indication of Relief and Safety Valve

P o s i t i on .(7. 5.2.2)
,

(2) II.E.1.2 Auxiliary Feedwater System Automatic

Initiation and Flow Indication (7.3.2.6)

(3) II.F.1 Additional Accident Monitoring Instrumentation -

.

Positions 4, Sr.and 6 (7.5.2.3) -

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

- Operated Relief' Valve Isolation System (7.6.2.6)

(5) II.K.3.9 Proportional Integral oerivative ControlLee

Modification (7.7.2.4)

(6) II.K.3.10 Proposed Anticipatory T rip Modi fication (7.2.2.8) *

'

(7) II.K.3.12 Confirm Existence of Anticipatory Reactor

| Trip Upon Turbine Trip (7.2.2.9)
I
t

|

|

|

|
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7.2 Reactor Trip System

7.2.1 S'ystem Description

The Reactor Trip System (RTS) automatically shuts down the

reactor to pre wnt the established limits of safe operation

from being e x c'e ed e d . In order to accomplish its functions
..

the RTS ' includes instrumentation channels to monitor various

plant variabless process and nucleari pertinent to the

reactor safety. Whenever a monitored variable reaches a
,

set limits the associated instrumentation channel trips

a bistable. This turns off power to the relays that provide

inputs (voltage /no voltage) corresponding to the condition
(normal / abnormal) of the measured parameter to the Solid

State Logic Protection System consisting'of,two redundant

trains. Each of the trains controls power to the under-

voltage coil of a separate and independent, series-

connected, reactor trip breaker. Whenever an establish-

ed combination of input signals is received by the Solid State

Logic Protection Systems powe r to the undervoltage coils is

interrupted and the breakers open. Opening either of two

breakers interrupts power to the control rods, and the rods
l'

falle by gravityi into the core shutting down the reactor.
,

I

\
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Concurrent with the r.eactor trips the RTS also initiates a ~ ~ ~ _

turbine trip to prevent reactivity insertion that would other- .

'

wise result from excessive re a c t o r system cooldown.

In addition to.t.he automatic trip of the reactor described
*

:..
abover means are also provided f or manual t rip by the operator.

The manual reactor trip consists of two switchess one on train
.

A and one on tr.ain B. Each of the switches controls power

to the undervoltage and shunt trip coils of reactor t rip break-

er for the corresponding train. Actuation of a switch re-

moves power from the undervoltage coil and ,also energizes the
,

shunt t ri p coile either of which trips the b reake r. In the

same manne r the reactor wilL oe t ripped by actuating either

of two manual switches fer safety injection (see Section 7.3).

.

The trips included in the Reactor Trip System are listed below.

The first number in parentheses af ter each trip parameter is

the number of coincident trips required, and the second number
'l

is the number of redundant channels provided.

i
; (1) Power range,high neutron flux

(a) Low setting (2/4)

(b) High setting (2/4)

i- (2) Intermediate range high neut ron flux (1/2)
|

| (3) Source range high neutron flux (1/2)
!

|
t

!

|
|

|

- _ . _ _ _ _
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(4) Power range high. positive neutron flux rate (2/4) ~s_,

(5) ~ Power range high negative neutron flux rate (2/4)
,

(6) Overtemperature AT trip (2/4)

(7) Ove rpowe r AT t rip (2/4)

(8) Pressurizer, low pressure (2/4)

.,

(9) P re s s u r i z e r" h i gh pressure (2/4)

(10) Pressutizer high water Level (2/3)

(11) Low reactor coolant flow (2/3 in any Loop)

(12) Reactor coolant pump bus unde rvolt age (2/4)

(13) Reactor coolant pump bus underfrequency (2/4)

(14) Low-low steam generator water level (2/4 in any Loop)
,

(15) Safety injection.(See Section 7.3) coincident. _,

with actua-
tion of Safe-
ty Injection

(16) Turbine Trip
,

(a) Low control. valve oil pressurer or (2/4)

(b) Turbine stop valve close (4/4)

(17) General warning a l a r.m (2/2)

(18) Manual (1/2)

.

%
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Most of the trip parameters shown in the list above are mon- N

itore'd directly and their functions are setf explanatory. Ex-
9

ceptions are t he Ove rtempe rat u re ATr the Overpower ATs and

the Gene ral Warning Alarm. The Overtemperature AT protects

against a low departure-from nucleate-boiling-ratio (DNBR).
.~t

-

The setpoint for'this trip is continuously calculated by ana-

Log circuitry for each loop and depends on temperatures in

the Loops neutron flux. distribution in the reactore and

primary s ys t e m' (p re s su ri ze r) pressure. The O ve rpower AT

protects against excessive local Linear power density. As

for the Overtemperature ATr the trip setpoint for the O ve r-

analog. circuitry forpower AT is continuou, sly calculated by _

each Loop and depends on the temperatures in the Loop and

the neutron flux d i s t 'r i b u t i on in the reactor. The General

Warning Alarm system monitors various conditions, such as

power supply outputd test switch positions etc.e in the

|
Solid State Logic Protection System. If any of the mon-

itored conditions in a train are abnormali the alarm relay for

that train is deenergized. This actuates the train trouble

' annunciator in the c on t ro l room. If an abnormal condition

occurs simultaneously in both trainse the reactor is auto-

maticalLy tripped.

-- ~ -. - . ..- - - -
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Some of the trips shown in the list are not effective below '-

or above certain power levels. The source range high neutron

flux trip can be manually bypassed when one of the two inter-

-10mediate range channels reads above approximately 10 amperes

( P-6 i n t e r l o c k-i .on e decade into intermediate range). The
. |. .

intermediate range high neut ron flux t rip and the power range

high neutron flux tow setting trip can be manually bypassed

and the source. range high neutron flux trip is automatically
s

bypassed above approximately 10% powe r (P-10 interlock). All

the above bypasses are automatically removed (source range

high neutron flux trip is manually remo_ved.when below P-10)

when the power Level decreases below the set value.

The pressurizer low pressure and high water Level t ripse low

re a ct or coolant " flow trips and the. reactor coolant pump bus under-

volt age and underfrequency trips are automatically blocked be-

Low approximately 10% powe r (P-7 inte rlock) . The reactor

t ri p on turbine t rip is blocked below approximately 52% power

(P-9 interlock). In additioni at power levels beLow approxi-

i mately 50% (P-8 interlock) the trip logic for the Low reactor

coolant flow is changed from 2/3 in any Loep to 2/3 in any two

Loops. AlL the above blocks are automatically removed when the'

power increases above the set value.

.

, . . . , , , - . . - _ . . ,. . - , , - - - -. . . - - . - - - . , ,-,n.,,- . . . , . . - , . __ ,
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The Reactor Trip System includes provisions for testing system ~,,

oper5 tion. Where onty parts of the system are tested at any
,

one time, the testing is carried out in stepse in a sequence

that provides the necessary overlap to assure complete system

operability. ,A L,L of the system functions can be tested at
*

..

powere except fir the manual reactor t rip and manual safety

' injection init iat ion t rip. Actuation of these manual switches

would t rip the reactor. Also, the nuclear channel trips which

are not effective above certain power levels are tested at

reduced power levels or at shutdown. Bypassing of the

trip functions during testing is onty required for the source
,

and intermediate range nuclear channets_s.ince they_are arranged'

in one-out of-t wo t rip Logic.

.

The analog p r o c e's s channel testing is performed by introducing

dummy input signals into the instrumentation channels and

observing the tripping.of the appropriate output bistables.

The power range nuclear channels are tested by superimposing

a test signal on the actual detector signal. To test the

" Logic matrices of the Solid State Logic Protection Systemi

pulse test signals are used in alL possible trip and non-trip

Logic combinations. The test pulses are of short duration and

_. - - - . . - _ - - .-. . - . - _ . - . - -. - - - - -- . .
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the trip Logic is not maintained sufficiently long to permit
~ ~ ~ .

opening of the react or t rip breakers. During Logic testing

of one trains the other t rain can initiate any required pro-
,

tective action. To test the reactor t rip breakers, bypass
.

breakers are provided. After a bypass breaker is closedi

.~the associ ated -re ac t or t ri p b re ake r can be tripped with a

signal fro'm the corresponding logic train. Actuation of a

manual reactor t rip switch opens the corresponding reactor

trip breaker And its bypass b reake r.

In addition to providing inputs to the Solid State Logic Pro-

,,
tection Systems analog signals of the protection channels are

used for non protective functionsi such as controle remote

indications and computer monitoring. To pr'otect from faults

in the non safety circuits affecting the protection system,

isolation ampli fie rs are used. The isolation ampli fie rs are

classified as part. of the protection system.

.

k
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7.2.2 Specific Findings '~~m
The concerns arising from our review of the Reactor Trip System

.

and their status are as follows:

Switches
7.2.2.1 Testing The Reactor Trip Breakers And Manual Trip

The re act or t rip-bre akers are provided with undervoltage and
coilshunt t r i p' c o i l s . Inte.rrupting power to the unde rvoltage

or energizing the shunt coil will trip the breaker. The

unde rvolt age soils receive trip signals from both the Solid

State Logic Protection System and the manual trip switches

(including the manual reactor trip switches and the safety

injection swit che s) . The shunt trip coils receive trip
'

signals from the manual trip switches only. This provides

diversity and enh an ce s the separation between the automatic

and manual reactor t rip systems.

Testing of the undervoltage coil operation is carried out with~

a trip signal from the Solid State Logic Prot ect ion System.

Testing of the manual reactor trip channel does not allow

independent verification of the operability of the shunt coil
and the undervoltage coil since the operation of a manual trip

switch results in a simultaneous trip action by both coils. A

_

S
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requirement wilL be added to Technical Specifications to test ' ~ ~ .

the manual t rip / shunt trip coils operation independentty at

least once each refueling outage.

7.2.2.2 Protection System Sensors and Cabling in Non-Seismic Structures
.~?

Protection systed trip circuit inputs that are located in

non-seismic, turbine buildings are:

(a) Turbine stop valve e l o s u'r e limit switches

(b) T u rb'i n e control valve oil pressure switches

(c) Turbine impulse pressure transducers.

Items (a) and (b) above provide inputs ,to the reactor t rip on
,

turbine trip circuiti. item (c) p r o vi d e s_ i.n p u t s t o t h e P .7

interlock. The react or t rip on turbine trip is classified

as an anticipatory trip for which no credit'is taken in the

safety an a l y s e s .' The st af f position regarding anticipatory

t ripse as stated in the Branch Technical Position ICSB 26,,

requires that aLL reactor t ripse including the anticipatory
tripsi should meet the requi rements of IEEE St andard 279.

It also requi res that no credible faulte such as grounding or

shorting in the portion of the trip circuitry in the non seis-
mic structuress sh ould cause any adverse consequences in the

protection system operation.

|

i

!
!

i
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Although the turbine control valve pressure switchese the

t.u r b i n e stop valve elosure limit switches and the turbine
.

impulse pressure t ransducers are not seismically and environ-

mentally qualified for use in the turbine. buildings they

are fully qualified for use in other safety grade applica-

tions. Since do credit is taken in the safety analysis for

these inputs to the RPSe the staff finds their use acceptable

for this application. -

s.

a

The interlocked armor cables for the two turbine stop inputs

and the turbine impulse pressure input are routed in cable

~

trays through the turbine building. Al hough the cables and

trays are located in a non seismic areas they have,been
treatede insofar as possible, as safety related and mutually

redundant cables,are adequately separated. Isolators are used

to isolate these trip inputs to the RPS.

AlL of the circuitry in the turbine building complies with the

requirements of IEEE Standard 279 in that no credible fault in

the'se po rt i on s of the trip circuitry in the turbine building

would degrade the performance of the RPS. This is in compliance

with the requirements of Branch Technical Position ICSB 26.

t

w
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7.2.2.3 Wate r Leve L Measurement Errors

The steam generator and pressurizer water level measurement

channets utilize differential pressure transmitters. The

measurement accuracy of such a system is affected by several

factors. Of.prtmary importance is the increase in the indicated
...

'

water L e ve .L caused by a decrease of the water density in

the re f e ren ce leg resulting from an increase in the ambient

temperature due,to a high energy line break. For such an
,

accidents the steam generator water level provides the

primary trip function and the trip setpoints need to me

selected to ensure that the action required by the safety

analyses wiLL be initiated throughout the range of tempera-

tures that can be expected. This issue was, addressed for-

operating reactors in IE Bulletin 79-21. Th,e staf f has

requested the applicant to evaluate the effect of high

' temperature in the re f e rence legs of water level measure-

ment systems folLowing a high energy Line break to assure

that measurement errors are factored into the basis for
e st ablish ing trip setpoints. The applicant intends t o use

insulation on the reference Legs to minimize above errors.

! The staff finds this approach acceptable and wilL insure

that any environmental errors are taken in account during

our review of setpoint methodology and technical specifica-

tions.

|

|

|
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7.2.2.4 Lead, Lage and R at e T-ime Con st ant Setpoints Used In Safety '~~_

Sy' stem Channels

Several safety system channels make use of lead, Lage or

rate signal compensation to provide signal time responses

consistent wi,th pssumptions in the Chapter 15 analyses.
. . .

The time constants for these signal compensations are

adjustable setpoints within the analog portion of the safety

system. The time constant setpoints wilL be incorporated into
,

the plant technical specifications.

7.2.2.5 Response Time Testing . .

To assure that the response time of each -protective function

of the Reactor Trip System and Engineered Saf ety Features

Actuation System is within the time limit assumed in the

accident analysess technical specifications require testing
the time response at specified intervals. The applicant in-

tends to use an approach that differs from-the procedures

proposed for other current Westinghouse plants undergoing

operating License reviews. The applicant's test procedures

wilL be evaluated by the staf f during technical specification

review.

I
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7.2.2.6 Trip of Reactor Coolant Pump Breakers on Underfrequency '-

The staff asked the applicant to provide justifications that

tripping the reactor coolant pump breakers on underfrequency

is not a safety function ands thuse the reactor coolant pump

breakers do not-have to be designed and qualified to meet
..

the criteria applicable to equipment performing a safety

functipn. The applicant has stated that analyses have been per-

f ormed, to demonst rate that pump b r,e ake r t rip is not required

to maintain acceptable core design limits for frequency de-

cay r a,t e s less than 5 Hz/sec. Grid stability studies have

shown credible frequency decay rates to be.less than 5 Hz/sec..

The staff finds the a'oplicant's justification for the de-

sign basis of the reactor coolant pump brea.kers to be accept-

abLe.
.

7.2.2.7 Verification of the RTD Bypass Loop Flow-

The reactor coolant system hot and cold leg resistance temper-

ature detectors used for reactor protection are located in
f

| re a c t.9 r coolant bypass Loops. A bypass Loop from upstream of

f the s t,e a m generator to downstream of the steam generator is

|
used .y;or the hot leg resistance temperature detector and a

f bypas4 Loop f rom downst ream of the reactor coolant pump to

.

O
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upstream of the pump.is used f or the cold leg resistance temper s,

ature detector. The flow rate affects the overall time re- ,

sponse of the temperature signals provided for reactor pro-
tection ands thus, should be monitored at appropriate intervals.

The staff will, require that the magnitude of the RTD bypass
-

.,

Loop flow rate 6e verified to be within required limits at
'each refueLJng pe riod. This requirement will be incorporated

~

in the plant techni c al speci fi cations.
. -

7.2.2.8 TMI-2 Act ion Plan It em II.K.3.10, P roposed Ant i cipatory T rip

Modification .

The Catawba design in.cludes an anticipatory react or t rip upon

turbine t rip. Provisions are included to permit the reactor

t rip upon turbine t rfp to be blocked at power levels below

approximately 50% (P-9 interlock) where the condenser steam
~

dump is capable of mitigating the reactor coolant system

temperature and pressure transient without. actuating pressur-

ize r powe r ope r at ed relie f valves based on a Westinghouse

analysis for Catawba. A decision to trip the reactor follow-

' ng turbine trip at different power levels would involve onlyi

bistable setpoint changes and not instrument hardware changes.

The staff finds that the design therefore is acceptable. The

.
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specific power level setpoint beLow which a reactor trip N-

fotLowing a turbine trip is blocked wilL be reviewed and

specified in the plant technical specifications.

7.2.2.9 TMI-2 Action, Flan Item II.K.3.12s Confirm Existence of
.

Anticipatory Reactor Trip Upon Turbine Trip

The Catawba' station has an anticipatory reactor t rip on

turbine t rips which satisfies this item.
,

7.2.2.10 Turbine Trip FolLowing A Reactor Trip

Credit is taken in the Catawba accident analysis for turbine-

t rip on a reactor trip. The applicant t rips the turbine

folLowing a reactor trip using the turbine emergency trip

system. Redundant circuits used to trip the, turbine are

independently routed to and processed within the emergency

t rip system to provide two independent me ans of t ripping the

turbine. The circuits which traverse non seismic qualified

structures are isolated from the Solid State Protection System.

The circuits are fully testable during full power operation.

The staff finds this design to be consistent with the function's

importance to safety ands therefores acceptable.

The staff wilL include in the plant technical specifications a

requirement to periodically test these circuits.
.
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7.2.3 Evaluation Findings ' ~ ~

We have conducted an audit review of the Reactor Trip System

(RTS) for conformance to guidelines of the applicable regulatory

guides and industry codes and standards as outlined in the

Standard Review. Plans Section 7.2r Part II and III. In Section
. . .

- 7.1 of this SER, we concluded that the applicant had adequate-

Ly identified the guidelines applicable to these systems. Based

upon our audit review of the design for conformance to the
,

guideliness we find that there is reasonable assurance that

the systems wiLL conform to the applicable guidelines.
.

-

Our review has included the identi fi cation- of 'those systems

and components for the RTS which are designed to survive

the ef f ects of earthquakes, other natural phenomena, abnormal

environments, and missiles. Based upon our reviews we conclude
.

that the applicant has identified the systems and components

consistent with the design bases for the RTS. Sections 3.10
.

and 3.11 of this SER address the qualification programs to

demonstrate the capability of these systems and components to

survive applicable events. The re f ore r we find that the identi-

fication of the. systems and components satisfies this aspect

of the GDC-2, " Design Bases for Protection Against Natural

Phenomena", and GDC-4, " Environmental and Missile Design Bases".
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Based on our reviews,we conclude that the RTS conforms to the ~ ~ , ,

design bases requirements of IEEE-279. The RTS includes the ,

provision to sense accident conditions and anticipated opera-

tional occurrences and initiate reactor shutdown consistent

with the an a l y,s i,s p r e s e n t e d i n C h a p t e r 15 o f t h e S A R . There-
*

..
fores we find th"at the RTS satisfies the requirements of GDC-

20, " Protection System Functions".

The RTS adequately conforms to the guidance for periodic test-

ing in Regulatory Guidc (RG) 1.22 and IEEE-338 as supple-

mented by RG 1.118. The bypassed and i_n o p e,r a b l e st atu s indica-

tion adequately conforms to the guidance .of RG 1.47. The RTS

adequately conforms to the guidance on the application of the

single failure criterion in IEEE-379, as supplemented by

RG 1.53. Based *on our reviews we conclude that the RTS sati-

sfies the re qu i re men t of IEEE-279 with regards to system re-

Liability and testability. .Therefore, we find th at the RTS

satisfies the requirement of GDC-21, " Protection System ReLi-

ability and Testability".

1
i

1
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The RTS adequately conforms to the guidance in IEEE-384 as ~ ~ ~ ,

suppt'emented by RG 1.75 for the protection system independence. .

Based on our reviews we conclude that the RTS satisfies the
.

requirement of IEEE-279 with regards to the independence of

systems. T h e re f,,o r e r we find that the RTS satisfies the require-
:. .

ment of GDC-22, " Protection System Independence".

,.

Based on our re iew of failure modes and effects for the RTSrv

we conclude that the system is designed to fail into a safe

mode if conditions such as disconnection of the systems Loss

of energyi or a postulated adve rse en vi_ronment are experienced.

Thereforer we find that the RTS satisfies.the requirements of

GDC-23, "Prote cti on S ystem Failure Modes".

Based on our r e v'i e w of the interfaces between the RTS and plant

ope r at in g control systemse we c on c lu de t_h at the system satisfies

the requirements of IEEE-279 with regards to control and pro-

tection system interaction. Thereforer we find that the RTS ,

satisfies the re qui remen t s of GDC-24, "Sepa rat ion of P rote ct iont

I

and Control Systems".

1

I
,

!

|
,

f
|
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Based on our review of the Reactor Trip Systems we conclude ',

e

that the system satisfies the protection system requirements _ .

for malfunctions of the reactivity control systems such as

accidental withdrawal of control rods. Section 15 of the SAR

addresses th.e cepabili.ty of the system to assure that fuel
...

design limits are not exceeded for such events. Therefores

we fin d th a't t he RTS satisfies the requi rement s of GDC-25,

" Protection System Requirements for Reactivity Malfunction".

Our conclusionse noted abover are based upon the requirements

of IEEE-279 with respect to the design.of the RTS. There-

forer we find that the RTS s at i s fie s the- re qui remen.t of
, ,

50.55a(h) with rega rds t o IEEE-279.
.

.

Our review of the RTS has examined the dependence of this

~ system on the availability of essential auxiliary support
(EAS) systems. Based on our reviews we conclude that the

design of the RTS is compatible with the functional per-
formance requirements of EAS systems. The re f ore r we find

r the interfaces between the RTS design and the design of

the EAS systems t o be acceptable.

,

I

- , ~ . . - - -. - - - . - . - .-
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In summary, the staff concludes that the design of the Reactor % ,

Trip System (RTS) and the design of the essential auxiliary ,

support (EAS) systems are acceptable and meet the relevant

requirements of General Design Criteria 2~, 4, 20, 21, 22, 23,

24, and 25, and.10 CFR Part 50, 50.55 a Ch) .
.

.,
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7.3 Encin.. .d s=e.*v e.2+o-.e e v e + . - e.
.

7.3.1 sve*.m o. eerie +4nn

This section describes the Engineered Safety Features Actuation

~t
System (ESFAS) that initiates the operation of both the

Engineered Sifety Features (ESF) and essential auxiliary
e

support systems. Alpso described are the control systems
a

which regulate th'e operation of those systems following their

initiation.

ar+oaA4an sve+.m7.3.1.1 Enc 4n..-.a saf.+v c.2+o-.e,

. _

The ESFAS monitors selected plant parameterse and whenever

predetermined safety limits are reachedithe system sends

actuation signals %o the appropriate Engineered Safety Features

(ESF) and the auxiliary support systems equipment. Typical
.

accidents that require actuation of the ESF systems are a loss

of primary coolant and s t e a'm line breaks. The plant variables

that are monitored by the analog circuitry of the ESFAS include

pressurizer pressurer steam Line pressuresicontainment pressures

and reactor coolant average temperature. Whenever a monitored

variable reaches a set limits the associated instrumentation

channel trips a bistable. This turns off power to the relays

that provide inputs (voltage /no voltage) corresponding to the

condition (normal / abnormal) of the measured parameter to the

Solid State Logic Protection System consisting of two

_ . .
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redundant trains each capable of actuating the ESF equipment
~ ~ ~ .

required. Whenever a required logic combination of inputs is
.

received by the Solid State Logic Protection Systemi each

train operates an appropriate master relay., Contacts of these

relays are used to operate slave relays that in turn provide

contacts to actuate various Engineered Safety Features system

equipment.
%

The ESFAS signal's' and the plant conditions that generate these
*
lN

signals are sh own below. The first number ie parentheses after

each parameter indicates the number of coincident trips

requirede and the second number is the number of redundant

channels provided.

(1) s2 4.+v r e 4.c + 4 on

a. High containment pressure (2/3)

b. Low compensated steamline

pressure - (2/3 in any steam Line)

c. Pressurizer low pressure (2/4)

'd . Manual (1/2)

(2) con +=inmaa* saanv and enn*=4-maa* Tea' '*'-n- o'=e= a

a. Containment pressure high-high (2/4)

b. Manual (1/2)
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(3) c- *=4aaan* I=cta*4on e Phace A
m, %

a. Safety injection See items a through d
.

for function (1) above

b. High containment radioactivity

(non-redundant and not part of ESFAS) (1/1)

?
'

c. Manual -* (1/2)

,

(4) S*-am tima Teat =*4nn

a. Low ste'amli,e pressure (2/3 in any steamline)

b. Containment pressure high-high (2/4)

c. High steam negative pressure rate

(2/3 in any steamline)
, _

d. Manual (1/1 for any Loop)

(1/2 for alL Loops)

.

(5) .Feedwa*,r Lina reetne4en

a. Safety injection See items a through d

"

for function (1) above

b. Steam generator Level (2/3 for any steam

high-high gene rat o r)

c. Low Tavg (interlocked (2/4)

with P-4)

d. Doghouse high Level (only Lines (1/2)

entering doghouse isolated)

.
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(6) Aux 4tiary Faadwater Pome Ac+uation

N
Me+6e-Op4 van Dunn

!

a. Steam generator Level (2/4 for any steam generator)

Low-Low
.

b. Loss of main feedwater pumps (2/2)

Safetpkdjection See items a through dc.

for function (1) above

d. Blackout signal (undervoltage (2/3)

on 4160V bus)

e. Manual (Local or remote) (1/1)

~

Turbine-Driven Pome
'

-

~

a. Steam generator level (2/4 in any 2 steam generators)

Low-Low

b. Blackout , signal (2/3)

c. Manual (Local or remote) (1/1)

i (7) cen+ainment Air Return and wvdrocan Skimmee Svetam

a. Containment pressure high-high (2/4)

b. Manual (1/2)

|
!

| (8) Annutus Ventilation Sve+a-

|

a. Safety Injection See items a through d

for function (1) above

b. Manual (1/2)

|

|
,

- -_ _
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(9) cc-50et46te Gae centret sve a-

~ ~ ~ ,

a. Manual (1/2)
.

(10) Nortaar S*evica Water svstam.

a. Safety injection See items a through d

' - .- for function (1) above

.

(11) c-ar-aa-v 04acal 4*nmem*6r- -

a. Safety' injection See items a through d

for function 1 above

b. Blackout signal (2/3)
'

c. Manual (1/1)
. _

(12) Cen+eet Raon Aram Ham *4me, Van +4Im*4en.

and Air Cond,itioning System

a. Safety injection See items a through d

for function (1) above

(2/3)b. Blackout signal -

c. Manual (1/2)
|

|

(13) Auxiliary Bu4td4ne vaa*4i e4-- sve*a-

a. Safety injection See item a through d

for function (1) above
;

b. Blackout signal (2/3)
i

| c. Manual (1/2)

L
l

|
|

. _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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(14) Dieset Buildino Ventita+en svet.m
' ~ .

a. Safety injection See item a through d

for function (1) above

b. 8Lackout signal (2/3)

c. Manual (1/2)
.

-

.,

Th,e testing of the ESFAS analog instrumentation channels and

the Solid State Logic Protection System is carried out in the

same manner as described for the Reactor Trip System in

Section 7.2. The solid state logic testing. checks the signal

path from and including input relay contacts through the
'

master relay coils 'and performs continuity tests on the coils

of the output slave relays. During logic testing of one

trains the other train can initiate the required actuation

function. Final a,ctuator testing operates the output slave

relays and verifies operability of those devices which require

safeguards actuation and which can be tested without causing

plant upset. A continuity check is performed on the actuators

of the untestable devices. To enable continuity checks these

devices have been assigned to slave relays for which

additional test circuitry has been provided to individually

block actuation to a final device. Interloching prevents

blocking the output from more than one output relay in a

protection train at a time. Interlocking between trains is

also provided to prevent continuity testing in both trains I

simultaneously.

:

.

G

I

J
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7.3.1.2 ESF and Essential Auxiliary Suceort Systems Ooeration
' ~ ~ .

7.3.1.2.1 Auxiliary Feedwater Svstem

The function of the Auxiliary Feedwater System (AFS) is to

provide adequate cooling water to the steam generators in the

event the main'feedwater supply is not availabLe. The AFS has

two full capheity motor driven pumps which start automatically

on low-low water level in any steam generator, a trip of both

main f e edwat e r pump s, a safety injection signal or a blackout

signal. These pumps are powered from two separate trains of

emergency onsite electrical power. AdditionalLys a turbine-
~ ~

driven pump is provided which starts automatically on Low water

level in any two steam generators or a blackout signal. Upon

receipt of two-out-of-th,es indications of low. differential

pressure in the a u,x i l i a ry feedwater pump suction pipings the

water supply to the pumps automatically transfers from the

condensate supply to the nuclear service water system during a

condition which automatically starts the auxiliary feedwater

pumps.

A manual control switch is provided for each pump on the main

control board and at the remote shutdown panels. Also, the

auxiliary feedwater flow can be adjusted from manual control

stations at the main control board or at the remote shutdown

panels. To activate the pump and flow controls at the remote

shutdown panelse transfer switches located at the remote
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shutdown paneLsr must be used.
'.

.

7.3.1_?.2 centainment Isolation

The function of the containment isolation ic to provide a

barrier against uncontrolled release of radioactivity to the
'

environment f o't Lo44 n g an accident which releases radioactive

material inride the containment. The containment isolation

system is actuated automatically by signals from the ESFAS

system (see Section 7.3.1.1). The phase A signal isolates

alL nonessential process lines penetrating the containment;

phase 8 isolates the rest of the Lines, except the safety

injection and : containment spray lines.
~ '

. _

AlL remote operated (automatic or manual) containment isolation

valves are provided with control switches and position indicating

Lights on the main cont rol board.

7.3.1.2.3 Safety Injection (Emergency Core Coolino)

The primary function of the safety injection (Emergency Core

! Cooling System CECCS3) is to remove the stored and fission
: .

product decay heat from the reactor core during accident

conditions. The ECCS conssks of the centrifugal charging,
4

safety injection and residual heat removal (RHR) pumpsi Low

pressure cold leg injection and high pressure upper head

|
injection accumulators, a boron injection tanki RHR heat

|
i

| .

.
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exchangerse the refueling water storage tanks and associated
'.

pipinge valves and instrumentation.

The ECCS is a two-trains fully redundant standby engineered

safety feature. The system safety function can be performed
'

with a single cre{ible active failure during injection or an
active or passive failure during recirculation. The

'

instrumentation and controls of one train are electrically

independent and 5hysically separated from the instrumentation

and controls of the other train. Redundants as welL as

functionally independent variabLess are used to initiate the

safety injection signals. Power sources 'for'the ECCS are

divided into two independent trains supplie~d'from offsite

power. Emergency diesel generators supply power on loss of

offsite power.
.

.

The safety injection signal initiates the'folLowing actions

in the ECCS: .

(1) Start centrifugal charging pumps

(2) Valves in the centrifugal charging pumps suction header

isolate the v'olume control tank and align to the refueling

water storage tank

(3) Boron injection tank (BIT) suction and discharge parattet

isolation valves open

(4) Close normal charging path valves

I

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



-
.

--. . ; . a. .. .

_

_

- 10 -

(5) BIT recirculation loop is isolated and the recirculation
N

%

pumps stop
.

(6) Start safety injection pumps

(7) Start r e s i d u r. L heat removat pumps

I
(8) Refueling water storage tank recircufation is terminated

.

and the makeyn Line to the spent fuel pool is isolated

No manual actk'ons are required of the operator for proper

operation of the.'ECCS during the injection mode of operation.

Only limited manual actions are required to realign the system

for recirculation mode of operation (see Section 7.3.1.2.15).

. .

7.3.1.2.4 containment Sorav Svstem (CSS) ~

Two redundant trains of containment spray provid,e a spray of

cold borated water from the upper regions of the containment
4 '
| ... -

t'mperature fotLowing ato reduce containment pressure and' ~ ~ ~ - e

.

LOCAr a main steam Line or a feedwater Line break accident.
Each train has an independent electrical power source backed

up by a separate emergency diesel generator during the loss of

of.fsite electrical power.

The containment spray system operates in three sequential

modes:

1) Spraying a portion of the contents of the RWST into the

containment atmosphere using the containment spray pumps;'

.

.

I
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i

2) After the RWST has been drainede recirculating water
N

ftom the containment sump through the containment
.

spray pumps and heat exchangers back to the containment

atmosphere;
.

'

3) Diverting'a p7o.rtion of the recirculation flow from the

RHR system through the residual spray headers.

.

.
The CSS is provid'ed with instrumentation and controls to permit

[ the monitoring and actuation of the system from outside the

containment. The containment spray pumps and valves are
'

activated automatically by the containment high-high pressure

signal. Manual control switches are provided on the main

control board. The status of pumps and valve positions are

indicated in the c,ontrol room. Abnormal conditions in the

pump and valve operation and the spray water supply are alarmed
;

on the main control boarJ.-

.

The Containment Pressure Control System (CPCS) is provided to

prevent excessive depressurivation of the containment through

inadvertent or excessive operation of.the CSS. The CPCS

prevents manual or automatic operation of the CSS below 0.25

psig. Four independent pressure sensors and Logic channels

are provided for each train of the CSS. Electrical power to

.' each train of the CPCS is supplied by a separate 120V ac vital

.

instrumentation and control inverter. Indication of the CPCS

-

, , - , , - , ,m - ,-<e. -e- - . . - , _ , . -_ _ _ _ _ , _ , , _ _ , _ , _ ,
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interlock status is provided in the control room and alarms

'are provided on a loss'of power to the system.

7.3.1.2.5 Containment Air Return and Hydrocen Skimmer System

The Containment Air Return and Hydrogen Skimmer System is

designed to: (1) yscure rapid return air to the lower
.

._.

containment compartment after initial loss-of-coolant blowdown;

and (2) prevedt accumulation of hydrogen in restricted areas

within the Lower, compartment resulting from a LOCA. This

system has two independent, 100% capacity hydrogen skimmer

fans, associated piping and valves and two independente 100%

and assoqq ked dampers.capacity air return fans Each

redundant air return fan and hydrogen skimmer ~ fan is powered

~

from a separate train of emergency, Class 1E s.tandby power.

The instrumentation and controls for each redundant train are

- powered from the same bus that powers the equipment in the

train. Variables important to system operation are indicated
_

,

in the control room and alarms are provided to warn the

operator of abnormal conditions. Manual control switches are

provided in the control room. The air return fanse the

hydrogen skimmer fanse and associated dampers and valves

are activated automatically by the containment high-high

pressure signal.

!

L
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The Containment Pressure Control Systems as described in

'Section 7.3.1.2.4 abover also prevents manual and automatic

operation of the Containment Air Return and Hydrogen Skimmer
*

System below 0.25 psig.

7.3.1.2.6 Annut'un Ventitation System
.~

The Annulus Ventilation System is designed to : (1) produce

and maintain 'a negative pressure in ,the annulus folLowing a

LOCA; (2) minimi,ze the release of radioactivity fotLowing a
LOCA by filtering and recirculating a large volume of annulus

air; (3) provide Long-term fission product removal capacity by

,

decay and filtration. This system has two independent, 100%

capacity ventilation filter subsystems cons'isting of fans,

filters, dampers, ductworks and controls. Electrical and

control component separation is maintained between each

subsystem. Each subsystem is powered by a separate train of

eme rgency Class 1E standby power. The instrumentation and

controls of each redundant train are powered from the same
,

train that powers the equipment in that train. Information

read-outs are provided in the control room to monitor the

functings f the Annutus Ventilation System. Manualsafety o

controls for the system are provided in the control room.

Switchover from the operating train the standby train is

accomplished manually by the operator.
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7.3.1.2.7 Combustible Gas Control Svstem
',

Hydrogen gas may be generated inside the containment folLowing

an accident. To ensure that the hydrogen concentration is

maintained below the minimum capable of combustion, redundant

hydrogen recombiners are provided. A Hydrogen Sample and Purge
~

System is providek.to determine if the hydrogen recombiners

are working and to control the hydrogen concentration if

necessary. Each hydrogen recombiner.is powered from a separate

safeguards bus with a separate control panet
,

Located outside of the containment. The recombiners are

The H drogen Sample and Purgestarted manually after a LOCA. y

System is operated manually.
-

. -

7.3.1.2.8 Nuclear Service Water Svstem

The Nuclear Service Water System (NSW) supplies cooling water
,

to safety and non-safety loads. Two trains of service water are

supplied for each unit. The NSW system is controlled manually

from the control room during normal operation with one train

per unit in operation with pump suction and discharges shared

between units to provide cooling water from Lake WyLie.

Manual control is provided also at the Auxiliary Shutdown

Complex. On receipt of a safety injectijdsignals both trains

of the affected unit are automatically aligned to supply

cooling water from the Standby Nuclear Service Water Pond and

the NSW pumps are started. AdditionalLys the crossover valves

between NSW trains and the isolation valves for non-essential
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. heat exhangers are closed, and isolation valves for safety-
N

related heat exchangers are automatically opened.
.

NSW system safety related instrumentation and controls are

powered from the same train of essential auxiliary power as
'

their associated-(.nain of NSW equipment. The safety-related

instrumentation and controls for each train are physically
'

separated and electrically isolated.. Information read-outs

for monitoring the operation of the safety-related functions

of the NSW system are provided in the control room.

7.3.1.2.9 Feedwater Line Isolation
~

Feedwater isolation is provided to isolate the steam generators

from feedwater flow to: ,

.

1) rapidty terminate feedwater flow and steam blowdown inside

the containment following a main steam or feedwater Line

breakr -

1 2). prevent loss of steam generator inventory due to pipe

rupturer

3) prevent overfilling the steam generators if normal means
,

of controlling level fails,

!

4) prevent excessive cooldown of the reactor vessel.

:

_

.e-r . %-.*r---- t ' " - - - * * - ' ' e - - ^ - --t-m -- --'"--d -"*N " "' ' = ' ' - ' * W-*-''' "*- ** ' P'-'-'
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Upon receipt of the f e e,d w a t e r isolation signal, the main feedwater ,%s

isolati'on valves and other valves associated with the main .

feedwater lines are closed. Two complete actuation systems are

provided for each valve operator corresponding to two redundant

ESFAS trains. The feedwater valves are tested routinely during
.~t

'

refueling outages'a'nd are not tested at power since induced

transients would cause react or t rip.
.

'

7.3.1.2.10 __ Steam Line Isolation

An automatically operated main steam isolation valve is

installed in each main steam Line to stop uncontrolled steam
_

flow from the steam generators in the event of a break in the
_ ,

main steam piping. A manual block and permissive is provided for

safety injection actuation and steam Line isolat-ion on low compen-

sated steam line pressure. This allows steam line isolation on

high negative pressure rate during normal plant heatups and cool-

downs. The block of the low steam Line pressure is automatically

'

removed and the high rate is automatically blocked when the pressur-*

izer pressure is above the P-11 setpoint.

The isolation valves are held open against four springs by control

air applied to the bottom of a piston. Loss of control air

allows the valves to close in less than 5 seconds. Control

air is supplied to the main steam isolation valves through

two series (one train ~A and one train B) electrically operated

solenoid valves. In addition air from the bottom of the

piston is dumped through' either of two electrically-operated
.

4
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solenoik valves (one train A and one train B) in series with ' ~ _
variable restrictors used to adjust closure soeed. The

solenoid valves are powered from non-safety 120 VAC and loss

of offsite power wilL close the main steam isolation valves.

The isolation valves are periodically tested to 10% of full
.

~

stroke. ~ ~ . --

.

~

7.3.1.2.11 Emeroenev Diesel Generators
.

Each train of th~'e'4160 VAC Essential Auxiliary Power System

is supplied'with emergency standby power from an independent

diesel generator. Each diesel generator can be manually

started for test and maintenance purposes from'the control room

or the local diesel control panel.

When the diesel ge,nerators receive an emergency start signale

aLL manual modes of operation are overridden. If a diesel is

in the maintenance moder a starting signal is inhibited. A

local annunciatore an annunciator window in the control rooms
and an alarm on the bypassed and inoperable status panel in

the control room are provided to alert the operator whenever

a diesel is in the maintenance mode. Protective trips are

also provided for the diesels which are not bypassed by

starting signals. These trips are annunciated locally and in

the control room.

;

I
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7.3.1.2.1.12 control Room Area Heatiner Ventilation and A4e
'_

conditionino System.

.

The function of the Control Room HVAC System is to maintain

the environment in the control roomi control room area, and

switchgear rooms within acceptable limits for equipment

habi[tability under normal and post-accidentoperation and

conditions. The system is divided into two 100% capacity,

redundant trains that are interlocked such that only one

train is operating at a time. During normal operation one

train of the system is manually controlled with the other

train in standby. A safety injection or blackout signal

automatically insures one train i s ope rating 'ande if necessary,

loads the system onto the Essential Auxiliary Power. Controls

in the control room allow the operator to switch the operating

and standby t r a i n s,. Remote controls are provided in the HVAC

equipment room.
.

Smoke detectorsi chlorine detectors, and radiation monitors

take necessary isolating action to ensure control room

habitability. The instrumentation and controls are powered

by the same train of essential auxiliary power as their

associated train of HVAC. The safety-related instrumentation

and controls for the redundant trains are physically

separated and electrically isolated.

__
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7.3.1.2.13 Auxiliarv auildino Vantitation svstam s.
This system provides adequate capacity to assure that proper

temperatures are maintained in the Auxiliary Building (except

control room area and fuel handling area) during normal

operating and shutdown conditions. This system also provides
t.

.

filtering for poten'tialLy contaminated areas of the Auxiliary

Building and cooling air for the auxiliary shutdown panel rooms.

c ons 1jf s of sixThe Auxiliary Building Ventilation System

subsystems. Two'of those subsystams, the Auxiliary Building

Filtered Exhaust System and the Auxiliary Shutdown Panel Room

Air Conditioning Systems are Engineered Safety Features. Upon

receipt of a Safety Injection (via sequencer) s.ignal alL
, _

non-essential Auxiliary Building Ventilation System components

shut down and the Auxiliary Building Filtered Exhaust System

cycles on with emergency Class 1E standby power. AlL areas

of the Auxiliary Building except the ECCS pump rooms are

automatically isolated from the Filtered Exhaust System.

.

AlL air exhausted from the Auxiliary Building is directed to

the unit vent where radiation is monitored. Upon indication

of a high radiation levels the system is automatically

shut down. A safety injection signal or blackout signal

bypass these permissives in the Filtered Exhaust System to

maintain their safety function.

,

_ . _ _ . - . , - - . . .-
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The Auxiliary Building Filtered Extaust System and the
' ~ ~ .

Auxiliary Shutdown Panet Room Air Conditioning System have two separ-
.

ate and redundant t rains. Electrical power and control separation

between trains is maintained.

Dies'et Euildino Ventilation SystemI7.3.1.2.14

The Diesel Building Ventilation System automatically maiatains

a suitable environment for operation-of equipment and personnel

access in the Diesel Building. The system consists of two

subsystems for each enclosure: (1) Normal Ventilation System

and (2) Emergency Ventilation System. The Normal Ventilation
.

System operates onty during normal plant oper'ations and its

fan is cycled off and shutoff damper is closed when its

associated diesel is started. The Emergency Ven.t i l a t i on

System fans automatically st a rt when the diesel * starts and the

automatic return air and outdoor air dampers are activated.
.

'

When the diesel is shut downs the Eme rgency Ventilat ion System

dampers and fans are shut down. The Diesel Building Ventilation

System is automatically shut down on receipt of a fire protection

signal.

A train of safety related instrumentation and' controls serve

each of the Emergency Ventilation Systems. These trains are

physically separated and electrically isolated such that no

single failure can effect the ventilation of more than one
4

'

diesel room. The Eme rgency Ventilation System can be manually
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initiated in the diesel room. Temperature alarms and indication
~ '

are provided in the control room.
,

.

7_3.1_?_19 Ru4tehnvar Fanm in4 action +n Recircula+4nn.
..

The switchover from the injection mode to the recirculation

mode is initiate'd{$utomaticalLy and completed manually by the

operator from the main control room. During the injection

moder the residual heat removal (RHR). pumps deliver water to

the Reactor Coolint System from the refueling water storage

tank (RWST). During the recirculation mode the water is

taken from the containment sump. The transfer of the RHR pump

suction to the containment sump is accomplished automatically

~ 'evel setpointlwhen the RWST Level decreases below the low
'

coincident with~'a' safety injection signal. Four level

measurement channels are provided and arranged in a two-out-of-

four coincidence Logic to open the two sump isolation valves

and close the RHR/RWST isolation valves. The RHR pumps

continue to run during the.switchover.

The two charging pumps and two safety injection pumps continue

to take suction from the RWST following automatic switchover

described above. As part of the manual switchover proceducee ,

the two charging pumps and the two safety injection pumps are

realighed in series with the RHR pumps.
.

.

I
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The four RWST Level channels provide level indication in the
',

control room and also generate high, make-up, Low and low-low

Level alarms. The low level alarm coincident with the

safety injection signal alerts the operator to complete the

switchover as described above.
*

.T.-

.

7.3.2 Soecific Findinos
'

The concerns arising from our review.and their status are

as folLows: s-

7.3.2.1 Steam Generator Leval contret and oro*ar+ inn
^

As Listed in Section 7.3.1.1 above, three ste'am generator Level

channels are used in two-out-of-three Logic to isolate the

feedwater on high-high water level. I ad d i t i o.n s, one of

a level signal to the three-these channels is ,used to provide

element feedwater controller. A downscale failure of the level

channel used for control would result in a continuous request

for feedwater and at the same time make this channel
ineffective in providing protection for high water level.

This would reduce the high level trip logic from two-out-of-

three to two-out-of-two. This would be in violation of the

requirements of IEEE Standard 279, Paragraph 4.7 on " Control

and Protection System Interactione" since the remaining

protection system would not meet the single failure criterion.
We expressed our concern on this deficiency to the applicant

andwewilLevaluatehisr/{fonse in a supplement to this

report.
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7.3.2.2 comotiance with IE 90tt.ein 80-n4
'

IE ButLetin 80-06 requests a review of the Engineered Safety
,

'

Featuress with the objective of ensuring that no device wilL

change position solely because of the reset of the actuation

signal. In response to our question on how the Catawba design

meets the requiremy,nts of IE ButLetin 80-06, the applicant has
performed the requested review which did not identify any

component whic'h would not remain in a safety state following

eset. A test td. verify that :ne actual installed

instrumentation and controls ace in compliance with t he

requirements of IE 80-06, wilL be conducted as part of the

preoperational tests. Based on this commitment we consider

this issue resolved subject to confirmation'o'f the test

completion.

.

7.3.2.3 Failure Modes and Effects Analysis (FMEA) Interface.

Recuirements

The applicant has ref erred ,to the Westinghouse Topical Report

WCAP-8584, "Fatture Mode and Effects Analysis (FMEA) of the

Engineered Safety Features Actuation Systeme" as the supporting

document of FMEA for ESFAS equipment within the Westinghouse

scope of supply. We requested the applicant to confirm that

the interface requirements specified in WCAP-8584 have been

met. In response, the applicant stated that the interface

criteria have been met and that a statement of confirmation ,

wilL be added to the FSAR. Based on the applicant's responses
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we consider this matter resolved subject to confirmation cf

'the FSAR revision.
.

.

7.3.2.4 Safety System Trio Setooint Methodotoov

The methodology folLowed in setting the safety system trip

setpoints has n'at been described in the FSAR. In response
-

..

to our request for information concerning this item, the

applicant stated that the setpoint study has not yet been

completed for th,e, Catawba plant. Since the primary function

of this information is to confirm the adequacy of setpoints

specified in the plant Technical Specifications, the staff

wilL audit this information at the time the Technical

Specifications are available for review. -

7.3.2.5 Aur4tiary Feedum+=r Svetem
,

During our review of the Auxiliary Feedwater System for Catawba

we have been concerned with several instrumentation and*

control features provided. ,These concerns are centered on

the use of non-safety grade equipment and systems, the
1

singlef[a$urecriterias anddesign may not meet the

manually operated valves may block automatic initiation. We

have expressed our concerns to the applicant and wilL evaluate

his response in a supplement to this report.

.

e-
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7.3.2.6 TMI-2 Action Plan Item II.E.1.2, Auxiliarv Feedwater

. '.
System Automatic Initiation and Flow Indication

Action Plan Item II.E.1.2 requires the folLowing features:
'

(1) a reliable automatic indication of the Auxiliary Feedwater

Systems and (2) a reliable indication in the control room of

the auxiliary f e e'd wia t e r flow.

Our review of the Catawba design shows that:

.

(1) Automatic initiation of the Auxiliary Feedw a t e r System

is part of the Engineered Safety Features Actuation

System. We have expressed some concerns (see 7.3.2.5

above) on this area'of the auxiliary feedwate r design,~

and we wilL address the Licensee response in a

supplement to this report.

(2) A single auxiliary feedwater flow indicator is provided

in the control room for,each steam generator. From the

information provided by the applicants the staff believes

that power sources for the indicator circuitry have not

been selectec at this time. We have expressed our

concern and wilL evaluate his response in a supplement

to this report.

*
.

4
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7.3.2.7 Test of Encineered Safecuards o-4 Interteck

~ '
On November 7, 1979, Westinghouse notified the Commission of a

potential undetectable failure which could exist in the

engineered safeguards P-4 interlocks. Test procedures were

developed to detect failures which might occur. The procedures

require the u s e . o'f, N,o l t a g e m e a s u r e m e n t s a t the terminal blocks

of the reactor trip breaker cabinets. In order to minimize the

possibility of'accidential shorting or grounding of safety

system circuits dyring testings the staff position was that

suitable test jacks be provided to facilitate testing of the

P-4 interlocks. We have expressed our concern on this to the

applicant and we wilL evaluate his response in a supplement to
* ~

this report.
.

7.3.2.8 Non-Detectable Failure in Power Lockout Circuitry

Safety Injection Pump Suction Isolation Valve NI1008 and Safety

Injection Pump Miniflow Header to Feedwater Valve NI1478 require

power Lockout to meet the si,ngle failure criterion. The power

Lockout scheme for each valve uses an additional manually

operated contactor (M2). The staff believes a short of the

1-2 contacts for either " MAINTAINED" switch (NI65 or NI73)

would constitute a non-detectable failure and thus violate the
single fature criteria. We have expressed our concern on this

to the applicant and wilL evaluate his response in a supplement

to this report.



-

. . _ .o . ,q :. .mc . . .

~

- 27 -

7,3.2.0 Main Feedwater Isolation on Hioh Docheuse Level
',

Main feedwater Lines entering a doghouse are isolated when a
.

high Level is sensed in that doghouse. Although safety grader

the applicant does not take credit nor provides documentation

for this isolation action in the FSAR. The staff has expressed

concern that floodi7ng within the doghouse may be a safety

problem and the applicant has confirmed that this feedwater

isolation action is required.for safety.

.

The Logic for this isolation circuitry is one-out-of-one for

each of the two trains. The applicant has indicated that this

circuitry will only be tested during plant ~ shutdowns. The,

staff has expressed concern about the testability and reliability

of the above circuitry. . We wilL evaluate the applicant's

resp'onse in a suppl,ement to this mport.

'

7.3.2.10 Switchover from Infee+4en to Racieeutatien Mode

As described in Section 7.3.1.2.15 abover the switchover from

injection mode to recirculation mode is initiated when water

level in the refueling water storage tank (RWST) reaches a
~

preset trip setpoint, and a safety injection signal ("S") has

been received. The "S" signal is Latched in by a retentive

memory device which has an individuali manual reset. If the

retentive memory device would be resete no switchover to

recirculation mode would be initiated even though it would be

required by a low RWST water Level. An indicator light is
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provided which Lights when a "S" signal is received and remains
',

Lit until the operator resets the memory device. The staff

finds this aspect of the design acceptable.

The staffe however, has expressed concern over the testing and
.~;

manual swit ch ove r capabilities of the logic circuitry. We

wiLL evaluate'the applicant's response in a supplement to

this report.

'

>

7.3.2.11 Steam Generator PORV Isolation

In discussions with the applicante it was indicated that

implementing'a safety grade -

consideration was being given to
. _

protective action which would initiate closure of the steam

generator PORV's on the main steam isolation si'gnal. The staff

has expressed a con,cern tha this may preclude the use of the

PORV's for subsequent control of steam generator pressure for
.

plant shutdown. We will evaluate the applicant's response in

a supplement t o t h i s r e p o r t .-

7.3.2.12 containment Pressure Control System

As des c ribed in Section 7.3.1.2.4 and 7.3.1.2.5 abover the
Containment Pressure Control System (CPCS) provides four

containment pressure sensor channels for each train of the

Containment Spray System and the Containment Air Return and

Hydrogen Skimmer System to prevent manual and automatic

operation of these ESF systems below a D.73 psig containment
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pressure. The staff has expressed concern that a single failure
' ~ ~ .

may caus,e excessive containment depressurization and we wilL

evaluate the applicant's response in a supplement to this report.
.

.

7.3.3 Conclusions
'

The review of the .ibst rument at i on and control aspects of the

Engineered Safety Feature (ESF) Systems included the Engineered
,

Safety Features Actuation System (ESFAS) and the ESF control

systems. The ESFAS detects a plant condition requiring the

operation of an ESF system and/or essential auxiliary support

system and initiates operation of these systems. The ESF

control system regulates the operation of the ESF system

folLowing automatic initiation by the protection system'or manual
- ~

initiation by the plant operator.

.

We have conducted an audit review of these systems for conformance

to guidelines of the applicable Regulatory Guides and industry
.

codes and standards as outlined in the Standard Review Plans
Section 7.3, Parts II and III. In Section 7.1 of this SER we

concluded that the applicant had adequately identified the

guidelines applicable to these systems. Based upon our audit

review of the system design for conformance to the guideliness

we find that upon satisfactory resolution of the open i tems

identified in Sections 7.3.2.1 and 7.3.2,5 through 7.3.2.12

there is reasonable assurance that the systems conform to the

applicable guidelines.

.

_.m-- _ _ - - , , . - . - _ _ , ,_,._y . - , . _ - - _ _ _ . _ , . m-,. _ . _ _ _ _ _ _ . ., -
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Our review has included the identification of those systems and
.

',
components for the ESFAS and ESF control systems.which are

designed to survive the effects of earthquakesi other natural

phenomenar abnormal environments and missiles. Based upon our

reviews we conclude that the applicant has identified those

systems and compo'nigts consistent with the design bases for the

systems. Sections 3.10 and 3.11 of this SER address the

qualification programs to demonstrate.the capability of these

systems and compon'ents to survive applicable events. Thereforer

v0 find that the identification of the systems and components

satisfies this aspect of the GDC-2r " Design Bases for Protection

Against Natural Phenomenas" and GDC-4, "Envirohmental and Missile
~

Design Bases."
'~

Based on our reviews we conclude that the ESFAS conforms to the
.

design bases requirements of IEEE-279' The system includes the.

'

provisions to sense accident conditions and anticipated

operational occurrences to initiate the operation of ESF and EAS
'

systems consistent with the analyses presented in Chapter 15 of

the SAR. Therefores we find that the ESFAS satisfies the

requirements of GDC-20, " Protection System Functions."

The ESFAS adequately conforms to the guidance for periodic

testing in Regulatory Guide (RG) 1.22 and IEEE-338 as supplemented

by Regulatory Guide 1.118. The bypassed and inoperable status

indication adequately conforms to the guidance of Regulatory Guide

1.47. The ESFAS adequate.ly conforms to the guidance on the

*

-
__

__
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application of the single failure criterion in IEEE-379 as
'

supplemented by Regulatory Guide 1.53. Based on our review we

conclude that the ESFAS satisfies the requirement of IEEE-279

with regards to the system reliability and testability.

Thereforer we find that the ESFAS satisfies the requirement

of GDC-21, "Prote'c{i,on System Reliability and Testability."

adeq'ately conforms to the guidance in IEEE-384 asThe ESFAS u

supplemented by R,egulatory Guide 1.75 for the protection system

independence. Based on our review, we conclude that the ESFAS
.

satisfies the requirement of IEEE-279 with regards to the systems

independence. Therefores we find that the'ESF'AS satisfies the

requirement of GDC-22, " Protection System in' dependence."'
.

Based on our review of the ESFAS, we conclude that the system is

designed with due consideration of safe failure modes if

conditions such as disconnection of the system, loss of energy,
~

or a postulated adverse environment are experienced. Thereforer

we find that the ESFAS satisfies the requirements of GDC-23,

" Protection System Failure Modes."

Based on our review of the interfaces between the ESFAS and

plant operating control systems, we conclude that the system

satisfies the requirements of IEEE-279 with regards to control

and protection system interactions. Thereforer we find that the

.ES F AS . sat i.s f im the z.aautz.aaen t .o f GDL .24s ".Se.ca ra t i on of

{ ~

_ _ . __ __ -
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Protection and Control Systems."
' ~ ~ _

.

Our conclusions noted above are based upon the requirements of

IEEE-279 with respect to the design of the ESFAS. Therefore,

we find that the ESFAS satisfies the requirement of 10 CFR Part

~

50.5SaCh) with reg (cds to IEEE-279.

Our review of t'h e ESFAS and ESF control systems has examined the

dependence of theie systems on the availability of Essential

Auxiliary Supporting (EAS) Systems. Based on our review and

coordination with those having primary review responsibility

of the EAS systems, we conclude that the desig'n of the ESFAS

and ESF control systems are compatible with ~th'e functional

we find theperformance requirements of EAS systems. Therefo,res

interfaces between the ESFAS and ESF control syrtems and the

EAS systems to be acceptable.

.

Our review of the ESF control systems included conformance to

the requirements for testability, operability with onsite and

offsite electrical powere and single failures consistent with

the General Design Criteria applicable to these ESF systems.

We conclude that the ESF control systems are t e s t'ab L e and

are operable on either onsite or offsite power (assuming only

one source is availabLe) and that the controls associated with
redundant ESF systems are independent and satisfy the

requirements of the single failure criterion. Therefore, we

,

e

.
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find the ESF control systems meet the relevant requirements of
',

GDC-34, " Residual Heat Removal," GDC-35, " Emergency Core
,

.

Cooling," GDC-38, " Containment Heat Removal," and GDC-41,

" Containment Atmosphere Cleanup."

In summary, the*s't(tf concludes that the ESFAS and the ESF

control systems wilL be acceptable and meet the relevant

requirements of General Design criteria 2, 4, 20 thru 24, 34,

35, 38, and 41 and 10 CFR Part 50.55a(h) subject to

resolution of the open items identified in Section- 7.3.2.1 and

7.3.2.5 through 7.3.2.12 of this report.
- .
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7.4 Systems Required for. Safe Shutdown ~,s

7.4.1 Syst'em Description ,

This section describes the equipment and associated controls

and instrumentation of systems required for safe shutdown. It

also describe; , controls and instrumentation outside the main
-

.,

control room t h'a t 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 condition

can be achieved by appropriate alignment of selected systems
,

that normally serve a variety of operation.al functions. The

functions which the systems required for safe shutdown must

provide are:

(1) Prevent th'e reactor from achieving criticalityr and

,
(2) Provide an adequate heat sink such that the design and

safety limits of the reactor coolant system temperature
~

and pressure are not exceeded.

To perform the above functionse the systems required for safe

shutdown must have the following capabilities.

(1) Boration

(2) Adequate supply of auxiliary feedwateri and

| (3) Residual heat removal.

!'

L
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In addition to the operation of systems required to provide ' '-

the above functions to achieve and maintain safe shutdowns *

the folLowing conditions are applicable:

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

this can glso be accomplished manually at the turbine
-

.-

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 function-

ing (discussed in Section 7.2 and-7.3).

. _.

The monitoring indicators for maintaining hot standby are as

.follows:

(1) Water level for each -team generator

(2) Pressure for each steam generator

(3) Pressurizer water level

(4) Pressurizer pressure

(5) Primary coolant hot and cold leg temperatures

(6) Auxiliary feedwater flow for each steam generator
:

(7) Condensate Storage Tank level

..
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The above indicators are provided in the main control room a n d ' _,
'

also on the remote shutdown panels. .

The systems used for safe shutdown include the folLowing:

(1) Reactor Cgplant System (RCS)
*

.

(2) Main Steam System
.

(3) Auxiliary Feedwater System

(4) Chemical,and Volume Control System (CVCS)
,

(5) Component Cooling Water System (CCWS)

(6) Nuclear Service Water System (NSW)

(7) Residual Heat Removal System (RHR)
,

(8) Supportive HVAC. Systems _.

.

7.4.1.1.1 Reactor Coolant System

The Reactor Coo'Lant System 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 transport-

ed from the reactor core to the steam generators via natural>
,

circulation.

_
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7.4.1.1.2 Main Steam Sy tem

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

f or ma int ainin,g a h ot standby condition and for plant cooldown
,

to the temperature and pressure at which the RHR can be placed

*

in operati6n. Core residual heat and RCS sensible heat can

be removed by,pse of the PORV's if the main condenser is not
in service.

7.4.1.1.3 Auxiliary Feedwater System - -

~

See Section 7.3 for & discussion of the Auxiliary Feedwater-

System.

7. 4.1.1. 4 Chemical and Volume Control System

The CVCS is 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 wate r chemist ry conditions,

radioactivity leve(, and soluole chemical neutron. absorber

concentration.

.

-
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4. Provide emergency core cooling.

5. Provide means for fitLings draining, and hydrostatic '

testing in the reactor coolant system.

The s a f e t y- r.e l,a$_e d p a r t of the CVCS consists of two redundanti

separater and independant trains each of which is capable of

supplying minimum emergency core cooling. In the event that

system c on t r o,L . mu s t be transferred to the Auxiliary Shutdown

Complexe all ESF signals to the CVCS.are defeated to atlow

for manual control.

_

'. 1.1.5 Component Cooling Wat'er System -'

The Component Cooling Wate r System serves as an intermediate

system and a second boundary between the Rea.ctor Coolant System

and the Nuclear Se rvice Water System. The Nuclear Service

Water System provides an assured source of cooling water to

the component cooling heat exchangers. Normal makeup to the
,

Component Cooling Water System is provided by the Makeup Demin- '

eralized Water System. An assured supply of makeup water is

available from the Nuclear Service Water System. The Com-

ponent Cooling Water System consists of two independent sub-

systems- one subsystem for Unit 1 and another for Unit 2.

-
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Each subsystem consi'sts of two redundant trains. Each train

,

consists of two component cooling pumpse one component cooling

heat exchangers one surge tanks one drain sump pumpe and associ-

ated valvesi pipings and instrumentation. Each train of component

c o o li n g e q u i p m.e h,t supplies cooling water to a corresponding

train of the folLowing redundant engineered safety equipment:

Residua'l heat removat heat e x c.h an ge ra.

b. Residual h' eat removal pump mechanical seal heat exchanger.

OnLy one train of component cooling equipment is necessary

to supply minimum requirements. AlL active system components

^ considered vital to t'he operation of the's'ystem are redundant.

Separate flow paths are used in piping which connects to the

two trains of Enginee red. Safety Features equipment.
.

7.4.1.1.6 Nuclear Service Water System

The Nuclear Service Wate,r (NSW) System instrumentation and

controls monitor and control the operation of the NSW System

in. order to assure a continuous suppty of cooling water for

essential systems and components under normal and accident con-

ditions.

.
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Nuclear Service Wate.r is cooling water taken from either ~ ~ ,

Lake Wylie or from the Standby Nuclear Service Water Pond ,

(SNSWP). This cooling water is pumped through heat exchang-

ers in both units and returned to its source. The normal
,

source of NSW is Lake Wylie. If wate r supply from Lake Wylie
'

t
'

is Lost due to'aIseismic evente the alternate source is SNSWP

which contains sufficient water to bring the station safely

to a cold shutdown following a LOCA. Two intake pitse A and

Be receive water from the Lake Wylie intake structure through

separate conduits. Isolation valves t o Lake Wylie are closed

and valves to the SNSWP are opened if a low level is sensed

/ - in either intake pit or if a safety i n ie c t.i on signal is

initiated. Esch intake pit supplies suction to two pumps.

The pumps which take suction from pit A a r e ' p'h y s i c a l l y separ-

ated from the pumps which take suction from pit B by means of

a concrete wall. Redundancy is fundamental in the system in
.

that either pit is capable of passing the flow needed for a

simultaneous unit LOCA a'nd unit cooldown. The operation of

any two pumps on either or both suppty lines is sufficient

' to supply atL cooling water requirements for the two unit

plant for unit start upe cooldowns refuelinge or post-

accident operation.

.
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7.4.1.1.7 Residual Heat Removat System '~

The Residual Heat Removal System (RHRS) transfers heat from

the primary coolant to the Component Cooling Water System

during plant cooldown and controls the temperature of the

primary c o o l,an t. du r in g shutdown. During emergency c on di t'i on s

. . .

the RHRS serves as part of the Emergency Core Cooling System.

and Containment Spray System. The RHRS consists of two re-

dundanti separ.ates and independent trains each of which is

capable of maintaining its design cooling function even uith

major single f ailures such as failure of an RHRS pumpi

valve or heat exchanger. .
,

. -.

7.4.1.2 Remote Shutdown Capability

In the event the control room must be evacuatede 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 auxiliary shutdown control

panels and the auxiliary feedwater pump turbine control panet.

Each of the two auxiliary shutdown panels is located in a

separate locked room to restrict access. Both shutdown panels

are required for hot shutdown. Selector switches on the aux-

iliary shutdown panels allow the operator to transfer control

:|

_ _ _ _ _ __ - _ . . - .. ___ _ . . . _ _ _ _ _ - . ._ _



'
l.

. -.. 2 . ., . .

_

.

'-of the equipment required for shutdown from the control room

to the shutdown panels. Transfer of this control is alarmed -

in the control room. A Loss of control room test wilL be con-

ducted to demonstrate the remote shutdown capability. Cold

shutdown c on,d i t J on s can be reached from outside the control room
- ..

with some temporary instrumentation and control modifications.

'
.

7.4.2 Specific Findings
,

The concerns arising from the staff's review and their

status are as folLows:

- .

...1 Loss o f N on-C lass 1E *In st rument at ion and Control Power System2

Bus During Operation

The staff requested that the applicant r e v i e,w the adequacy of

~

eme rgency ope rating procedures to .be used to obtain safe

- shutdown upon loss of any Class 1E or non-Class 1E bus supply-

ing power to safety or non safety related instruments and con-

trols. This issue was addressed f or ope rating reactors through -

IE ButLetin 79-27.

The-applicant has conducted a review using the guidelines of

IE ButLetin 79-27 and concluded that no design modifications

are required. The applicant has also committed to develop or

.

e
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revise procedure s to meet the requirement of IE Bu.llerin '~

79-27. The staff finds this acceptable.

7.4.2.2 Remote Shutdown Instrumentation and Controls
From the information provided by the applicants the staff

*

:..
-believes that design inadequacies may exist in that on trans-

fer of control from the control room to the remote shutdown
stations automatic actions occur, safety signals are bypassed

,

and control and interlocks established in the control room

a re de f eated. The staff believes that the power sources

may also be. inadequate for ce rt ain sequene.es of events..

We have expressed our concern to the appli. cant and wilL

evaluate his response in a supplement to this report.

7.4.2.3 Remote Shutdown' Capability Test

Another concern raised by the staff regarding the remote

shutdown capabilityr was a need for a test to verify design

adequacy. The applicant conducts a plant startup test pro-

gram which includes a one-time demonstration to maintain a

safe shutdown condition from outside the control room. The

test is to be carried out with the plant initially above 10%

power. Subject to confirmation that this test has been

successfulLy completed we consider this item to be resolved.

.. - . .
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7.4.2.4 Testability of Cireditry f or Trans fer of NSW Suction from

Lake Wylie to SNSWP

The transfer of NSW suction from Lake Wylie to the SNSWP on

low pit levet utilizes one out of-four Logic to effect the

concern on the testabilitytransfer. We'h2.ve expressed our
..

of this transfer circuitry during power operation. Since

the applic5nt has not chosen a periodic test methode the staff

wiLL review t h'.i s information during t e c h r. i c a l specifications

review.

~
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7.4.3 conclusions '-

The review of systems required for safe shutdown included the .

sensorsi circuitry, redundancy features, and actuated devices

that provide the instrumentation and control functions that

prevent the,regetor from returning to criticality and provide
means for adequate residual heat removal.

~

We have conducted an audit review of these systems for conform-
.

ance to guidelines of the applicable Regulatory Guides and

industry codes and standards as outlined in the Standard Re-

view Plan, Section 7.4, Parts 11 and III. In Section 7.1 of

this SER we concluded that the applicant had' adequately identi-
,

fied the guidelines applicable to these systems. Based upon

.our audit review of the systems designs for conformance to

the guidelines"we find that there is reasonable assurance

that.the systems conform fully to the applicable guidelines.

.

Our review has included the identification of those systems and

components required for safe shutdown which are designed to

survive the effects of earthquakesi other natural phenomenar

J

I
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abno rm a l en vi r onmen t.s and missiles. Based upon our reviews we ~~,,

conc'Lude that the applicant has identified those systems and

components consistent with the design bases for the systems.

Sections 3.10 and 3.11 of this SER address the qualification

programs to demonstrate the capability of these systems and
,

*

..
. components to s'urvive applicable events. Thereforer we

find that the identification of these systems and components

satisfies this aspect of the GDC-2's " Design Bases for Pro-

tection Against N atural Phenomenas" and GDC-4, " Environmental

and Missile Design Bases."

- .

Based on our reviews,we conclude that i._n s t.r ume n t a t i on and con-

trols have been provided to maintaih variables and systems

which can affect the' fission processe the integrity of the

reactor cores the re act or coolant pressure boundary, and

the containment and its associated systems within prescribed

operating ranges during plant shutdown. Therefore, we find

~

i that the systems required for safe shutdown satisfy the require-

ments of GDC-13e " Instrumentation and Control."

|

,
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Instrumentation and c ontrols have been provided within the N~

c ont ro l room to atlow actions to be taken to maintain the
nuclear power unit in a safe condition during shutdown in-

cluding a shutdown fotLowing an accident. Equipment at

appropriate Loc 3tions outside the control room has been
,

provided (1) with a design capability for prompt hot shut-

down of the reactors including necessary instrumentation and

controls to maintain the unit in a safe condition during hot

shutdown, and (2) with a potential capability for subsequent

cold shutdown of the reactor through the use of suitable

p r oc e du re s . Therefores we conclude that the systems required

for safe shutdown satisfy the requirements of GDC-19e " Control

Room."

.

"

Our review of the instrumentation and controls required for

safe shutdown has examined the dependence of these systens-

on the a v a i l ab i l i t 'y of essential auxiliary support (EAS) sys-

tems. Based on our review and coordination with those having .

primary review responsibility for the EAS systemsr.we ccnclude

that the design of EAS systems are compatible with the function-
|

al performance requirements of the systems reviewed in this

section. Therefore, we find the interfaces between the design

of safe shutdown systems and the design of EAS systems to be

+.
V

|

|
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acceptable. '-
.

Our re vi ew of the instrumentation and control systems required

for safe shutdown included conformance to the requirements

for testability., operability with onsite and offsite electrical
' *

- _.
powere and single failures consistent with the General De-

sign Criteria applicable to safe shutdown systems. We con-

clude that these systems are testabler and are operable on
.

either onsite or offsite electrical powere and that the

controls associated with redundant safe shutdown systems are

independent and satisfy the requirements o .f the single fail-

. ure criterion. Therefore, we find t h at- t h-e se' sy s t em s meet

the relevant requirements of GDC-34r " Residual Heat Removal,"

GDC-35, " Emergency Core Cooling," and GDC-38, " Containment

*Heat Removal."

In summaryr the staff concludes that the systems required for

safe shutdown are acceptable and meet the relevant requirements

of General Design Criteria 2, 4, 13, 19, 34, 35, and 38 subject

to satisfactory resolution of open item identified in Section

7.4.2.2 of this report.
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7.5 Information Systems Important to Safety ~ ~ ~ .

7.5.1 System Description .

Indicators, annunciatorse recordersi and lights are used

to provide information to the operator during post-accident

monitoring and. normal operating conditions. Engineered

Safety Features (ES F) bypass indicators and the monitor Light

panets provide in f o rm at i on during atL operating conditions.

The information is displayed on the operator's console, the
,

various control boards in the control rooms and the remote shut-
down panels. The systems f.or which this information is pro-

vided include the fotLowing functions:_

(1) Reactor Trip . -

(2) Engineered Safety Features
.

.

(3) Safe Shutdown.

.

7.5.1.1 Normal Operational Monitoring
.

The fotLowing display instrumentation is available to the

operator for monitoring conditions in the reactore the reactor ,

coolant systems the containmenti and the process systems

throughout all normal operating conditions of the planti

including anticipated operational occurrences:

.

%
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(1) Source Range Flux Level and Start-Up Rate ~_,

(2) Intermediate Range Flux Level and Start-Up Rate ,

(3) Power Range Flux Level and Flux Distribution

(one per loop)(4) T,y,p,g,
(5) AT Cone per Loop)

..

(6) Ove rpowe r '~at Se tpoin t
,

(7) Overtemperature aT Setpoint

(8) Pressurizer Pressure

(9) Pressurizer Level

(10) Primary Coolant Flow

(11) Reactor Coolant Pump Current
- .

(12) System Wide Range Pressure
_

(13) Demanded Rod Speed

(14) Auctioneered T average
.

(I ' reference

(16) Control Rod Position'

(17) Control Rod Bank Demanded Position
'

(18) Containment Pressure

(19) Auxiliary Feedwater Flow

(20) Steam Generator Levele Narrow Range

(21) Steam Generator Levele Wide Range

(22) Programmed Steam Generator Level

-
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'
(23) Main Feedwater' Flow

(24) Magnitude of Signal Controlling Main and Bypass Feed- -

water Control Valves

(25) Steam Flow

(26) Steam-Line-Pressure
..

(27) Steam Dump Modulate Signal-

(28) Turbine Impulse Chamber Pressure

s

Elgha monitor Light panels are provided in the control

room to enable the operator to quickLy assess the status

of atL remotely operated enginee red safety. features valvesi

- motorse fanse etc. --

Each monitor light panel consists of an array of white

Lightse one for each engineered safety feature component

monitored. The monitor lights normalLy.are not energized
o

when the monitored component is in the position or mode re-

quired f or normal powe r ope ration. An energized light on

the monitor light panel normalLy indicates that the monitored
,

component is in its safety position or mode.

The eight monitor light panels are arranged to monitor parti-

cular groupings of components as fotlows:

*

-
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a

Grouping One Panel components that are normally in '.
'

their safety positions and re- .
,

ceive an ESFAS signal to ensure

correct positioning (containment

isolation valves excepted)..,
' *

- .

.

Grouping Two Panel components that are normalLy

positioned for safety injection
,

but are realigned for recircula-

tion.
.

. .

,

Grouping Three Panel - components that.are aligned for

safety injection by an ESFAS
.

signal and are realigned for

*
recirculation.

.

Grouping Four Panet components that are aligned for
.

safety injection by an ESFAS

signal and are not realigned for

recirculation (containment

isolation valves excepted).

-
,

.
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Grouping Five P'anel - components that are normalLy
,

'

aligned for safety injection and

cold leg recirculations but must

be realigned for hot leg

'. 7, recirculation.-

G r o u p'i n g Six Panel upper h.ead injection isolation

valves (monitor Lights are,

energized after closure of UHI

isolation valves on accumulator

low Liquid tevel).

. -

Grouping Seven Panel components that are normalLy

aligned for safet-y injection with
.

power removed.

.

Grouping Eight Panel, containment isolation components

that receive an ESFAS signal.

.

u
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'7.5.1.2 Post-Accident Instr 0 mentation

.

In addition to the instrumentation for normal operational

monitorings instrumentation channels are provided to enable

the operator to perform manual safety functionse to determine

the effects.of manual actions takens and to maintain safe shut-
.-

'down folLowing a reactor trip. This instrumentatione designated
-

as the Post-Accident Monitoring System (PAMS), monitors the

f o l L ow in g va r,i,ab L e s :

(1) Wide Range T and Thot eold

(2) Pressurizer Water Leve L

,
(3) Primary Syst'em Wide Range Pressure

. -., . ,

(4) Containment Pressure

(5) Steam-Line Press.ure

I6) Steam Generator Water Level
' ~

(7) Refueling Water Storage Tank Level

(8) Boric Acid Tank Level

(9) Containment Radiation Level
(10) Containment Hydrogen Concentrat-ion

(11) Containment Sump Level.

4
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The requirements applied to this system include redundancy, '-

separations and independent power sources to meet single- -

failure criterion; capability for verifying operability; and

isolation from non safety systems. One of the channels used

to monitor each parameter is also recorded. The recorders

are qualified to be operable following (not during) a seismic

event. This system is currently under review for redesign as

needed to compty with the recommendations of Regulatory Guide

1.97, Revision 2 (see Paragraph 7.5.2.1 below).

7.5.1.3 Bypass or Inoperative Status Indication

Automatic function level bypass indication-is provided in

the control room for each safet:r related function designed

to perform automatically if it is expected that the function

wilL be bypasseh or deliberately made inoperable more than once

. per year when it is normalLy required to be operable. The

indication of bypa'ssed or inoperable status for safety related

functions con f orms to the recommendations of Regulatory Guide

1.47, Revision O.

~
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The function bypass. alarms receive their inputs from valve 's
'

position limit switchese circuit breaker auxiliary contactsi .

switch contacts, relaysi etc. indicative of function inopera-

bility. Means for manual actuation of each bypass-alarm are

also provided.(p the control room. The operator does not have
'

:. .
the capability to disable any of the automatic function level

bypass alarms.
.

.

h

A separate bypass alarm system is provided for each of the

two Catawba units. Alarm window terminology is explicit as

to the safety function affected.
, ,

. -

Bypass indication alarms are tested by a test contact that

simulates ope ration of the remote contacts to verify proper

operation of t h'e alarm circuits.

The design and installation of the bypass and inoperable status

indication is such that a failure in an alarm circuit will have

no adverse affect on the function monitored or on any of the

other functions monitored by the bypass alarm panel.

_ _ , _ _ , . _ , ~
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Bypass indication is provided in the control room for '~

each train of the folLowing safety-related functions:

(1) Annulus Ventilation

(2) Auxiliary Building Ventilation

(motor-driven)(3) Auxiliary f.eedwater Pumps.
.

(4) Auxiliary Feedwater Pump (turbine-driven)

(5) . Chemical and Volume Control System (charging / injection)

(6) Componen,t Cooling

(7) Containment Air Return and Hydrogen Skimmer

(8) Containment Isolation

(9) Containment Penetration Valve Injecti.on Water

(10) Containment Pressure Control -

(11) Containment Spray-

(12) Control Roon Ventilation and Chitled Water

(13) Diesel Building Ventilation

(14) Diesel Generator-

(15) Diesel Generator Room Sump Drainage

(16) Groundwater Drainage

(17) Nuclear Service Water

(18) Nuclear Service Wate r Pump Structure Ventilation

(19) Reactor Trip

(20) Residual Heat Removal (injection)

. -
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- (21) Residual Heat. Removal (spray) %~
I

(22T Safety Injection
'

,

(23) -Safety Injection ( a c cumu l at or) ;
.

'(24) Spent. Fuel Pool Cooling

(25) Upper Head Injection ,

!.
-
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7.5.2 Specific Findings

The concerns resulting from our review and their status are

as folLows:

Post-Accident- M nitoring System7.5.2.1 , 9,
The Post-Accident Monitoring System (PAMS) provides the operator

information readouts to enable him to perform required manual

functions, and,to determine the effect of manual actions taken
,

folLowing a reactor trip. The applicant developed PAMS design

criteria using applicable requirements of IEEE Standard

279-1971. These include the requirements .for redundancy

.

(either duplicate or* functionally related channels), isota-

tioni separationi class 1E power, qualifications and the

capability for verifying the operability of the monitoring
.

channels.

.

We find that the safety related display instrumentation is

acceptable for initial plant operation. For the long termi

the staff wilL evaluate conformance to R.G. 1.97 (Rev. 2),

" Instrumentation for Light-Water-Cooled Nuclear Power Plants

to Assess Plant and Environs Conditions During and FolLowing

.

. es *-
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an Accident", in conjunction with other emergency control room ,

design improvements on a schedule consistent with forthcoming .

implementation requirements.

7.5.2.2 TMI-2 Action ft,an Item II.D.3e Direct Indication of Relief
* *

...

and Safety Valve Positions

This Action Plan item requires position indication in the

control room for the relief and safety valves.
,

Safety grader seismically and environmentally qualified, po-

sition indication is provided in the c,ontr,ol room for each

of the pressurize r power operated relief. valves (PORV) and

the safety valves. The PORV positions are detected by stem-

mounted limit switches. A control room computer alarm.

(non safety g r a'd e ) is also activated upon opening of a PORV.

The safety valve positions are detected by an acoustic flow

detector system which senses vibrations caused by flow

through the valve indicating that the valve is not fully

closed. A safety grade indicator light and a non safety

grade annunciator are provided in the control room to indicate

flow through any of the three valves. A bar graph monitor is

provided in the electrical penetration room which can be used

to determine which valve is open. Based on the above informa-

. - .
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tion we conclude that the design of this system conforms to '-
'

the Action Plan guidelines. -

7.5.2.3 TMI-2 Action Plan Item II . F.1, Add i t i on a l' A c c i den t Monitoring

Instrumentation.
'

.
'

Positions (4), (5), and (6) of this Action Plan item require in-
,

stallation of a containment pressure monitor, containment water

Level monitori.and containment hydrogen concentration monitor.

Continuous indication and recording of the containment pressure

is provided in the control room with a measurement and indica-

tion range extending from -5 psig t o 6 0- p s i g . - Two redundant

channels of indication are provided with two channels recorded.

The instrumentation is powered f rom the 120 VAC Vital Inst ru-

mentation and Control Power System and is seismic Category I.

.

The containment emergency recirculation sump for Catawba en-

compasses the entire floor of the lower containment. Redundant -

safety grade Level instrumentation is provided to measure

emergency recirculation sump level. The range of this instru-

mentation is 0-20 feet (approximately 1,000,000 gallons). Con-

tinous indication from each redundant differential pressure

# 4
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transmitter is provided in the control room with two channels '

recorded. The instrumentation is powered from the 120 VAC '

.

Vital Instrumentation and Control Power System and is seismic

Category I.'

.
-

- :. .
Continous indication and recording (one channeO of the contain-

,

ment h y d r o g'e n concentration is provided in the control room.

The hydrogen gonitoring system consists of two redundant
analyzer systems with a range of 0-30% hydrogen by volume.

These analyzers are powered from redundant Class 1E power

supplies. Each analyzer has a local control panel indicator

and alarm and a separate control room indicator and alarm.

The system is seismic Category I.

Based on the above information we conclude that the design

of these monitors conform to the Action Plan guidelines.

7.5.2.4 Freeze Protection for Instrumentation Sensing and Sampling Lines

In the past there have been many occurrences of frozen instru-

mentation and sampling Lines. IE ButLetin No. 79-24 requested

,

,wwm- '
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a review of plant designs to assure that adequate measures had ' ' '

been taken to prevent safety related processi instrument ~

and sampling lines from freezing during extremely cold weather.

The applicant has used heat tracing to provide the required

freeze protecttoo. An independent monitoring system with a
- :. .

control room annunciator is provided. A portable monitor

(thermocouple) is used to pe riodi c a l L y check the operation

of the permanently installed monitors. The staff finds this

design to be consistent with the function's importance to

safety ande thereforer acceptable.

-

The staff wilL include a requirement tr periodically test these

circuits in the plant technical s p e c i f i c a t i.on s .
.

7.5.2.5 Instrumentation'Used To Initiate Safety Functions
. The staff requires that instrumentation provided to perform

safety functions such as isolat ing non seismic portions of

$
*

systemse elosing valves when tank levels reach low L e 'J e l

setpoints, and similar functions should be provided with alarms
'

and indicators commensurate with the importance of the safety

function and should be testable without interfering with normal,

plant operations. The staff position on these inst rument

channels is further that the folLowing should be provided:

'.
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a) An indicator in the control room to provide the '

.

operator in f ormat i on on the process variable being
'

monitored which can also be used for periodic

surveillance checks of the instrument transmitter.

.~!.
..

b) An alarm to indicate to the operator that a specific

safety function has been actuated.

r

c) Indicator Lights or other means to inform the

operator which specific instrument channel has

actuated the safety functionc -

,

. _.

d) Rod positionse pump flows) or valve positions to

ve ri f y that the actuated safety equipment has

taken the action required for the safety function.

e) Design features to allow test of the instrument

channel and actuated equipment without interfer-

ing with normal plant operations and without lift-

ing instrument leads or using jury rigs. The

capability for testing should include the transmitter

where indicators are not provided to perform opera-

bility checks of the transmitters.

. . __-. ,.. , _ .. ..
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We have requested the opplicant to review alL instrument '~

channels which perform a safety functioni to list those -

channels which do not have all of the above featuress and
to identify the features that are not provided. We wilL

evaluate the' applicant's response in a supplement to this
- ...

report.
.

.

.

7.5.3 Conclusions ,,

The information systems important to safety provide the

operator with information on the status of the plant to

allow manual safety actions to be performed when necessary.
,

The scope of review ' included tables of rystem variab Les and

component states to be indicatedi functional diagramse

electrical and physical layout drawingsi and descriptive

information. The review has included the applicable accept-

' ance criteria and guidelines and design basess including
~

those for indication of bypassed or inoperable safety systems.
,

The review has also included the applicant's analyses of the

manner in which the design of information systems conforms to

the acceptance criteria and guidelines which are applicable

to these systems as noted in the staff's Standard Review Plan.

'.
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We have conducted an audit review of these systems for con- ' ~ ~ ,

formance to guidelines of the applicable Regulatory Guides

and industry codes and standards as outlined in the Standard

Review Plan, Section 7.3r Parts II and III. In Section 7.1

of this SER, we concluded that the applicant had adequately
,

*

..
identified the" guidelines applicable to these systems. Based

upon our audit review of the systems designs for conformance

to the guideliness we find that upon satisfactory resolution

of the open items-identified in Sections 7.5.2.1 and 7.5.2.5

the re is reasonable assurance that the systems conform to

the guidelines applicable to them.
,

. -

Our review has included the identification of those systems

and components of thi information systems which are designed

to survive the effects of earthquakesi other natural phenomenar

abnormal environments and missiles. Based upon cur reviews we

conclude that the applicant has identified those systems and
'

components consistent with the design bases for the systems.

Sections 3.10 and 3.11 of this SER address the qualification

' programs to demonstrate the capability of these systems and com-

ponents to survive applicable events. Thereforer we find that

4
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the identification of these systems and components satisfies s, %

this aspect of GDC-2, " Design Bases for Protection Against .

'

Natural Phenomenar" and GDC-4r " Environmental and Missile

Design Bases."

*;.

...The redundant safety grade information systems adequately

conf orm to the guidance for the physical independence of

electrical sy, stems provided in Regulatory Guide 1.75
s

We conclude that the information systems important to safety

include appropriate variables and that their range and accuracy
,

,

,- .

analysis. Thereforerare consistent with,the plant safety

we find that the information systems satisfy the requirements

of GDC-13e " Instrumentation and controle" fo'r monitoring vari-

ables and systems over their anticipated ranges for normal

,

operations for anticipated operational occurrences, and for

accident conditions. Furthere we find that conformance to

GDC-13 and the applicab'Le guidelines satisfies the require-

ments of GDC-19e " Control Roeme" with respect to information

systems provided in the control room from which actions can be

taken to operate the unit safely under normal conditions and

to maintain it in a safe condition under accident conditions.

:

'.
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In summary, the staff concludes that the i nformation systems %~

important to safety are acceptable and meet the requirements
.

of General Design criteria 2, 4, 13 and 19 subject to satis-

factory resolution of open items identified in Sections

7.5.2.1 and 7.5.2.5.
.

'
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7.6 Interlock Systems Important to Safety ~~ ,

'

7.6.1 System Description .

The systems described in this section operate to reduce the

probability of occurrence of specific events or to maintain

safety systems Jn a state to assure their availability when
'

:..
required.

.

,

7.6.1.1 Residual Heat, Removal Isolation Valve Interlocks
,-

The Residual Heat Removat System (RHRS) consists of two re-

sidual heat exchangersi two pumps, and the associated pipings

valvesi and instrumentation necessary for , operational control.
.

The intet lines to the RHRS are connected .to the hot legs of

two reactor coolant loopse.and the, return lines are connected

to the cold legs.

.

.
The RHRS is a low pressure system and is isolated during normal

operation from the-high pressure reactor coolant system. The

isolation is provided by two motor operated valves in series
,

in each of the two residual heat removat pump suction Lines.

Interlocks prevent opening of the valves until the reactor

coolant system pressure is below a predetermined value

(approximately 425 psig). Once opened, the valves wilL close

automatically if the pressure increases above a preset value

.

u_
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(approx imately 600 psig) . The position of the valves is ' ~ ~

indicated on the main control board by lights actuated by

the valve limit switches.

7.6.1.2 Cold Leg Accuawlator Motor-Operated Valve Interlocks
'

~ |_ .
-The accumulators are pressure vessels partially fitled with

' borated water and pressurized with nitrogen gas. During

normal operation each accumulator is isolated from the re-
s-

actor coolant system (RCS) by two check valves in series.

Should the RCS pressure fall below the accumulator pressures

the check valves open and borated water.is, forced into RCS.
,

To prevent injection of borated water at tow' pressure opera-

tion during shutdown and startupi 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

shortly after the RCS is depressurized.below the safety in-

jection unblock setpoint.
.

The motor operated isolation valves are controlled by switches

on the main control board and are interlocked as follows:

m
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(1) They open automatically on receipt of a safety injection ~ ~ .
.

signal ("S") .

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

the safety injection unblock pressure (P-11 interlock)
~

(3) They cannqt be closed as long as an "S" signal is present.
'

:..

Af ter the RCS pressure is decreased during shutdown and the

motor-operated isolation valves are closed, power to the valves
,

is disconnected to prevent accidental operation. The powe r to

the valves is also disconnected after the valves are opened

during normal power operation to preve_nt accidental closing.

A Light, actuated by the valve motor aperated limit switchi

on the control room monitor light, panel is on if the valve is

not fully open. An alarms operated by both the valve motor

operator limit' switch and valve stem limit.switchi is

.
activated when a valve is not fully open with the system above

the safety injection unblock pressure.
.

7.6.1.3 Upper Head Injection (UHI) Interlocks

The Upper Head (UHI) system includes two accumulatorse one

fitled with borated waters the other fitled with pressurized

nitrogen gas. During normal plant operations the contents

.

4
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of the accumulators are separated by a membrane in the line s,,

connecting them and their pressure is maintained at equili-
,

brium through a surge tank. Should the Reactor Coolant System

(RCS) pressure fall below the accumulator pressure, the check

valves in the two Lines connecting the water accumulator to the
."!

RCS wiLL open'and the water wilL be forced into the RCS.

.

-

Each of the two redundant UHI Lines are provided with two

series, hydra LicalLy operated isolation valves. These valves

close to prevent nitrogen gas from entering the reactor coolant

folLowing the injection of the borated water from the accumula-

tor. The valves are normalLy open during operation and each
.

, ,

valve is closed by a separate and independent low level signal

and a separate hydraulic accumulator. Manual controls are

provided in the control room to close the valves during shut-

down and open the valves during startup. FolLowing valve

closurer a motor-driven gagging device is inserted in the

valve operator to preven't reopening on the valve on loss of

hydraulic pressure to the operator. In the event of an acci-

de'nt requiring UHIr the safety injection signal automatically
engages the gagging devices when the isolation valves are

closed. Open and closed valve position indication is pro-

vided in the control room. A separate light is provided for

.

.
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each valve to indicate when the valve is not fully open. A ~,

stem mounted limit switch on each accumulator isolation valve .

. actuates an alarm in the c on t rol room if the valve is not fully

open when the reactor coolant pressure is raised above the safe-

ty injection unblock pressure (P-11).
,

'

. ~ . ..

7.6.1.4 Reactor Coglant System (RCS) Overpressure Protection System

for Low Pressu,re/ Temperatures Water Solid Conditions

The Reactor Coolant System Overpressure Protection System pre-

vents the RCS from overpressurization during periods of water

solid operation during startup and shutdown. The maximum
*

RCS pressure is limited by providing a_ Low, pressure,setpoint

'

interlocked with reactor coolant temperature to activate

the two pressurizer oower operated relief val'ves (PORV's).

Key-Lock switches located on the main control boarde enable

,

the Low pressure setpoint for each train of PORV. When plant

conditions require Low temperature overpressure protections
~

an annunciator is provided to alert the operator. When the
,

low pressure setpoint is enabledi any pressure excursion above

'the setpoint wilL cause actuation of the PORV's if the plant

temperature is below the temperature setpoint If the system

temperature rises above the temperature setpointe the RCS

Overpressure Protection System is automatically disarmed and

.

%
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an annunciator a l e r t. s the operator to return the key-tock swi s s _,

t c h e's to their normal positions. Separate wide range
,

temperature and pressure transmitters are provided for each

train of PORV actuation. -

.~t
7.6.1.5 . Diesel GeneratoI Cooling Water fystem Interlocks

The Diesel, Generator Cooling Water System maintains diesel
'

engine temperature within the design operating range. Each

diesel generator is provided with a t rain of cooling water.

If the temperature of a train of cooling ~ water exceeds a pre-

determined setpoints that train's diesel engine automatically

shuts down. This interlock is.automati_cally bypassed by a
,

diesel emergency start signal. Alarms are provided locally

and in the control r6om for high and low water temperaturer

Low water pressurer and low standpipe level.

7.6.1.6 Diesel Generator Lubricating Oil System Interlocks

The Diesel Generator Lub'ricating Oil System pumps Lubricating

oil from the Lube oil tank to the diesel generator and provides

a gravity drain from the diesel engine crankcase back to the

sump tank. Each diesel generator is provided a separate Lube

.
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oil system including interlocks to prevent starting or to '~

shut down the engine on Low Lube oil pressurer low-low .

Lube oil pressurer low turbo oil pressurer high Lube oil

outlet pressurer or high main bearing temperature. AlL of

these i n t e r l o,c k,s e x c e pt the low-low Lube oil pressure are
-

..

automatically b'ypassed by an emergency start signal. This

low-low oil pressure interlock employs three pressure switches

with two out of-three logic and is bypassed for a sufficient

time to allow diesel engine-starting. Alarms are provided

locally and in the control room for high or low oil inlet

temperaturer high or low oil outlet t e mpe r,a t u r e r low oil

pressurer or low Lube oil sump tank l e v e l ..

7.6.2 Specific Findings

The concerns rekulting from our review and their status

,
are as folLows:

7.6.2.1 Interlocks for Reactor Coolant System Pressure Control During
'

Low Temperature Operation
.

The generation of actuation signals to open the pressurizer

' power operated relief valves to prevent the reactor coolant

system pressure from exceeding attowable limits during low

temperature operatione is described in Section 7.6.1.4 above.

- -

,
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In our review of the control logic, we were concerned about %,,

incorrect mode selector switch positions not being sensed by
,

the " Low Pressure Mode Operation Alert" alarm actuating Logic.

The applicant has agreed to modify his Logic to rectify our

concern. Based on this commitment we consider the issue
.~!

resolved subje'ct'to confirmation of circuit revision.

.

7.6.2.2 Uppe r Head Injection Automatic Te rmination
'

Termination o'f the injection by the UHI system is effected

automatically by the use of local level switches. With this

design, the staff believes surveillance of the system is
d

difficults if not.impracticali during power operation and
_

therefore greatly reduces the confidence in the system's

ability to perform its required safety function. We have

expressed our concern on this to the applicant and wiLL

evaluate his response in a supplement to this report.

7.6.2.3 Uppe r He ad In j e ct i on Man'ua l C on t rol

The valves used to terminate UHI utilize hydraulic accumula-

tors to effect automatic fast closure. Manual closure is

on Ly ' provided by the use of a non safety grade hydraulic pump

closing one of the four valves at a time. This means of manual

- ._. .~ _.
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closure i s a slow process. The staf f believes that operator ~ ~ , ,

action may be required for smalL and intermediate break LOCA's
,

to prevent the UHI system from maintaining reactor coolant

pressure and thereby leading to severe subcooling transients.

We have expre,,ssed our concern on this to the applicant and
,

'

..
wilL evaluate h'is response in a supplement to this report.

.

%

7.6.2.4 Upper Head Injection Level Indication
,

Level indication is only provided for the UHI accumulator

surge tank and not for the accumulator itsetf. The staff

believes the UHI accumulator level indication would be use ful
, ,

to confirm that safety actions have been,taken and to aid in

the manual closure capability discussed in Section 7.6.2.3.

We have expressed our concern on this to th'e' applicant and
.

wilL evaluate h'is response in a supplement to this report.

.

7.6.2.5 Cold Leg Accumulator Valve Interlocks and Position Indication
'

A motor operated isolation valve is provided between each safe-
.

ty injection tank and the reactor coolant (primary) system.

The valve opens automatically when either the primary coolant

system pressure exceeds the safety injection unblock pressure

as specified in the Technical Specificationse or when the

safety injection signal ("S") is present. After the RCS

.

1
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pressure is decreased during shutdown and the motor operated ,,

iso'Lation valves are closede power to the valves is disconnect-
.

ed to prevent accidental operation. The power to the valves

is also disconnected af te r the valves open during normal

power operation to prevent accidental closing. Gear and
.~t

stem limit switches are separately powered. The valve posi-' *

tion indication in the control room is redundantly available

regardless of the power Lockout to the valve.
.

We conclude that the design of the cold leg accumulator isola-

tion valve interlocks and the valve position indication is
, .

.

in accordance with the requirements of B ranch Technical Position

ICSS 4r and is acceptable.

.

P

7.6.2.6 TMI-2 Action Plan Item II.K.3.1, Instattation and Testing of
Automatic Power-Operated Relief Valve Isolation System

This Action Plan item requires all PWR Licer. sees to provide a

system that uses PORV b' Lock valve to protect against a small

break Loss of-coolant accident. The system would automatically

close the block valve when the reactor coolant system pressure

decays after the PORV opens. The staff requirements provider

howevers that such a control system is not required if studies

provided in response to item II.K.3.2 show that the probability

.

O
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for the PORV sticking open is sufficiently smalL. '.
.

.

The applicant has stated that he agrees with the Westinghouse

determination that an additional block valve closure system

would add Little protection against a PORV failure. If the'

staf f does no accept the Westinghouse conclusionse we wilL

address this item in a supplement to this report.
,

.

'

7.6.3 Conclusions

The staff concludes that.the designs of the interlock systems

important to safety are acceptable and meet the relevant re-

quirements of General Design criteria 2, " Design Bases for
, ,,

Protection Against Natural Phenomenas" and GDC-4, " Environ-

mental and Missile Design Bases." This con'ctusion is based
*

on the f o l L ow in.g :

.

The review of t he ,inte r t ock systems important to safety inclu-

ded the interlocks to prevent overpressurization of low press-
.

ure systems when connected to the primary coolant system. The

staff position with regards to this interlock system i s set

forth in Branch Technical Position ICSB-3, " Isolation of Low

Pressure Systems from the High Pressure Reactor Coolant System."

%
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Based on our reviews, we conclude that the design of this ~ ~ , ,

syst'em adequately complies with the staff's guidelines.
,

Our review included the interlock provided to prevent over-

pressurization ,of the primary coolant system during low temper-
ature operationk' The staff's position with regards to this'

'

interlock system i s set forth in Branch Technical Position RSS

5-2, "Overpres,surization Protection of Pressurized Water Re-
actors While Operating at Low Temperatures." Based on our re-

views we conclude that the design of th is system adequately

complies with the staff's guidelines subject to confirmation

of circuit revision (See section 7 . 6 . 2 ._1 ) .

.

Our review included the intertocks for the ECCS accumulator

valves. The staff's position with regards to this interlock

j system is set forth in Branch Technical Position ICSB-4,

" Requirements of Motor Operated Valves in the ECCS Accumulator

re' viewsLines." Based on our we conclude that these interlocks

adequately comply with the staff's guidance.
*

.
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Based on our review ,of the interlock systems important to ~ ~ ,

safety, we conclude that their design bases are consistent ,

with the plant safety analysis and the systems importance to

safety. Furthere we conclude that the aspects of the design

of these system,s with respect to single failuress redundancyr
*

..
independences q'u a li fi c at i on s and testability are adequate

to assure that the functional performance requirements wilL

be met.
i*

Our review has included the identification of those systems

and components of interlock systems important to safety which
,

are designed to survive the effects of_earthquakesi other

natural phenomenas abnormal environmentsi and missiles. Based

upon our review, we conclude that the a p p l i 'c a'n t has identified

the systems and' components consistent with the design bases

for the interlock systems. Sections 3.10 and 3.11 of this SER
,

address the qualification programs to demonstrate the capabil-
'

ity of these systems and components to survive applicable
,

events. The re f ore, we find that the identification of the

systems and components satisfies this aspect of the GDC-2,

" Design Bases For Protection Against Natural Phenomenas"

and GDC-4, " Environmental and Missile Design Bases."

.
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In summary, the staff concludes that the interlock systems

important to safety are acceptable subject to satisfactory
,

resolution of open items identified in Sections 7.6.2.2

through 7.6.2.4 of this report and the generic concern

identified in Section 7.6.2.6.
.

*
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7.7 Control Systems

.

.

The general design objectives of the Plant Control System are:

(1 ) To establish and maintain power equilibrium of the primary

and sec.ondery system during steady state unit operation;
_-

,

(2) To c an's t r a i n operational transients so as to preclude

unit trig and re establish steady state unit ope rat i on;
and

(3) To provide the reactor operator with monitoring instru-

mentation that indicates alL required. input and output
l'

control paramete'es of the systems and provides-the

capability of assuming manual control .of the system.

7.7.1 SystemDescriptkon

(1) Reactor Control System-

The Rea ctor Control System enab Les the plant to accept a
,

step load increase or decrease of 10% and a ramp increase

or decrease of 5% per minute within the load range of 15%

t o 100% with out- 're ac t or t ripe steam dumpe or pressurizer

relief actuation (subject to possibLe xenon limitations).

The system also maintains the reactor coolant average

temperature within established Limits by generating the

demand signals for moving the control rods.
,

s
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(2) Rod Control System
N

The Rod Control System modulates the reactor power by
,

automatic or manual control of full Length control rod

banks. The system receives rod spee.d and direction

signals from the reactor control system. Manual con-

.~t
trol i s p'rovided to move a control bank in or out at

a predetermined fixed speed. An interlock derived
,

from measurements of turbine impulse chamber pressure

prevents'' automatic control when the turbine load is

beLow 15%. ,

~

The five shutdown banks are moved to the fully with-

drawn position by manual control prior to criticality.
_

These rods remain in that position during normal opera-

tion. The, control banks are the only rods that are mani-

putated under automatic control. Each control bank is

divided into two groups to obtain smalter incremental

reacti Wty changes per step. AlL rod control cluster

assemblies (RCCAs) in a group move simultaneously. There

is indiv-idual position indication for each rod cluster

control assembty.

.
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(3) Plant Control Signals for Monitoring and Indication s,,

' (a) Nuclear Instrumentation Power Range System
.

Four channels are provided. Each of the channels

uses a dual section ionizatio'n chamber as a neutron

flux detector. The currents from the ionization
.

'

..
chambsrs are used to. measure the power level, axial

f, Lux imbalancer and radial flux imbalance.
.

(b) Rod Position Monitoring System

Two separate systems are provided, digital

rod position indication and the demand
,

position sy, stem. The digital _ rod position

indication system measures the actual position

of each rod. The demand position' system counts

pulses generated in the rod drive control system

to provide a readout of the demanded bank posi-

tion.
.

(c) Control Bank Rod Insertion Monitoring

Provides warning to the operator of excessive rod

insertion. The " Low" alarm alerts.the operator

of an approach to the rod insertion Limits re-

quiring boron addition by following normal procedures

.
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with the Chemical and Volume Control System. s ,_

The " Low-Low" alarm alerts to a need for ,

'

.

immediate action to add boron by any.one of

several alternate methods.

.~;

_
(d) R od De"vi at i on Alarm

The rod deviation alarm is generated by the Digital

Rod Position Indication System whenever a preset
,

limit is exceeded by any shutdown rod or whenever an

individual control rod position ~ deviates from the

bank demand position by 12 steps.,
,

. . _ _

(e) Rod Bottom Alarm

A " Rod Bott'om Rod Drop" alarm 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 withdrawal initiated by

either a control. system malfunction or operator

violation of administrative procedures. The inter-

,

o
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Locks are generated by signals from the neutron 's
fluxe overtemperature ATr overpower ATs and

.

turbine impulse chamber pressure measurement

channels.

.

(b) Automatic Turbine Load Runback

Pf event s high power ope rat ion whiche if reachede

would initiate reactor t' rip. Signals from over-

temperature AT and overpower AT measurement channels

are used to initiate automatic turbine load run-
back when an overpower or overtemperature condi-

. .

tion is approached.
,,

(c) Turbine Loading Stop -

'

Limits turbine loading in a power transient re-

sulting from a reduction in reactor coolant temper-
,

ature. The interlock is cleared by an increase

in coolant t e m"p e r at u r e which is accomplished by
,

reducing the boron concentration in the coolant.

(5) Pressurizer Pressure Control
The Reactor Coolant System pressure is controlled by

using either the heaters (in the water region) or

.- .
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the spray (in the steam region) of the pressurizer plus '

* steam relief for large transients. The electrical

immersion heaters are located near the bottom.of the

pressurizer. A portion of the heater group is pro-

port ion altr. cont rolled t o c orrect smaLL pressure vari-
..

- ations. These variations are due to heat losses, in-
.

cluding heat losses due to a smalL continuous spray.

T5e r e m a i,n.i n g (backup) heaters are turned on when the

pressurizer pressure control signal demands approxi-

mately 100 percent proportional heater power.

-

The spray nozzles are located on the' top of the pressur-

izer. A smalL continuous spray' is normalLy maint ained

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

cont rolLe r spray demand signal exceeds a setpoint and
,

the spray rate increases proportionally with increasing

spray demand signal until it reaches a maximum value.

.
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(6) Pressurizer Water Level Control ~ ~ _ _

.

pressurizer operates by maintaining a steam cushionT.he

over the reactor coolant. As the density of the reactor

coolant adjusts to the various temperaturess the steam-
~

water interface moves to absorb the variations with re-
' *

-
..

Latively smalL pressure disturbances.
.

.

A programmed pressurizer water level is maintained by the
b

Chemical and Volume Cont rol System. During normal plant

operations the charging flow varies to produce the flow

demand by the pressurizer water Level controller. The
.

,

pressurizer water Level is programmed.as a function of

coolant average temperatures with the highest average

temperature ( au c t i one e re d) being used. The pressurizer

water level decreases as the load is reduced from full
- Load. This is a result of coolant contraction fotLow-

ing programmed coolant temperature reduction from full

power to low power. The programmed level is designed ,

to match as nearly as possible the level changes re-

sulting from the coolant temperature changes.

To control pressurizer water Level during startup and

shutdown ope rat i on s e the charging flow is manually

.
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'-regulated from the main control room.
.

(7) Steam Generator Water Level Control
'

Each steam generator is equipped with a three element

f eedwate r flow controller which maintains a programmed
'

..

wat e r level which i sa function of neutron flux. The

th ree ' element feedwater controller regulates the feed-

water valve by continuously comparing the feedwater flow

signals the water level signals the programmed Levels and

the pressure cocpensated steam flow signal. The feed-

water pump speed i s varied to maintain a programmed

p re s sure di f f e re'nti al b et ween the 7 team header and the)

feed pump discharge header. -

.

Continued delivery of feedwater to the steam generators4

is required as a sink for the heat. stored and generated

in the reactor foLLowing a reactor trip and turbine trip.
,

An override signal closes alL feedwater valves when the
:

average coolant temperature is below a set value and the
r

reactor has tripped. Manual override of the feedwater

control system is available at atL times.

.
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(8) Steam Dump Control System ~~ .,

The steam dump systems together with the rod control.

systemi is designed to accept a 50% Loss of net load

without tripping the reactor. The system functions

automatically by bypassing steam directly to the con-
* -

..
denser to maintain an artificial load on the primary

system. In the event Load rejection exceeds 50%, main

steam is also dumped to the atmosphere. The rod control

system can then reduce the reactor temperature to a

new equilibrium value without causing overtemperature

and/or overpressure conditions.
,

, ,

. _.

A demand signal for the load rejection steam dump con-

troller is generated if the difference between the

re fe ren ce average temperature based on turbine impulse

chamber pressure and the lead / Lag compensated auction-
,

eered average temperature exceeds a preset value. To
~

prevent actuation of steam dump on small Load per- ,

turbations, an independent load rejection sensing circuit

is provided. This circuit senses the rate of decrease

in th? tu rb ine load as detected by the turbine impulse

chamber pressure and blocks the steam dump unless the

rate exceeds a preset value.

.
-

m- -e _ -, ,,m . .,----,----.y--r - - - . . - . .-r - , -



-

-< v.- . . .. - , . . . . .

.

-

.

FolLowing a reactor trips the load rejection steam dump
~ ~ ~ .

. controller is deactivated and the plant-trip steam dump
.

controller becomes active. The demand signal for this

controller is generated if the difference between the

lead / Lag compensated auctioneered average temperature

and the'nodboad reference average temperature exceeds

a preset value. As the error signal reduces in magni-

tude folLowing tripping of the dump valves, the dump

valves a re' modulated by t he plant-t rip controller to

regulate the rate of heat removat and thus gradually

establish the equilibrium hot shutdown condition.
-

Removal of the residual heat during a shutdoin is

accomplished by the steam pressure controller which

controls th,e steam flow to the condensers based on

measured steam pressure. This controller operates a

portion of the same steam dump valves to the condenser

which are used fotLowing load rejection or plant trip.

7.7.2 Specific Findings

The concerns arising from our review of the control systems and

their status are as folLows:

-
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7.7.2.1 Design Features Limiting The Consequences Of Single Failures -

In The Rod Control System

The staff requested the applicant provide infornation describ-

ing design features used in the rod control system to (1)

Limit r e a c t i .v tt y insertion rates resulting from single failures
.

...

within the system and (2) Limit incorrect sequencing or

posit i on in g' of cont r ol rod s..
.

.

The applicant submitted in f ormation discussing design

features which limit rod speeds and malpositionings. A

conclusion of the applicant's review is that even in the

'unlikety event of simbltaneous multiple-failures in the

rod control system the rod speed is limit ed. t o 100 steps

per minute by mechanical limitations of the , drive mechanism

and that this speed has been verified by tests. The con-

sequences of positive re act i vi t y in se rt i on rates which in--

clude the rod speed of 100 steps per minute are bounded by

Ch apte r 15 analyses. A further conclusion is that no single -

failure within the rod control system can cause either re-
*

activity in s e rt i on s or malpositionings of control rods which

can result in core thermal conditions not bounded by Chapter

15 analyses. The staff finds the applicant's response accept-

abLe.

,
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7.7.2.2 High Energy Line Breaks and Consequential Control System Failures

A concern was raised in IE In f ormat ion N ot i ce 79-22, is sued
4

September 19, 1979e that certain non-safety grade or control
_

equipmenti if subj ected 't o the ad ve r se en.vi ronment of a high

energy line b re aki could malfunction and cause the plant
.~t -

conditions to be*more severe than those analyzed in the

Safety A n a'L,y s e s of Ch apte r 15. The applicant was requested

to perf orm a review to determine w'h a t , if anys design changes

or ope rat or actions would be necessary to assure that high

energy Line breaks wilL not cause control, system failures

to complicate the event beyond the Ch apt e r 15 Sa f et y An alyse s.

-The applicant has not completed his review. We wilL evaluate
_

,

his response in a supplement to this report.

7.7.2.3 Multiple Cont rol System Failures

A concern has been raised that if two or more control systems

receive power or sensor information from common power sources

or common sensors (including common headers or impulse lines),

failures of these power sources or sensors or rupture / plugging

of'a common header or impulse line could result in transients

more severe than considered in plant safety analyses.

The applicant has conducted a review to identify power

sourcess sensorse or sensor impulse Lines which provide

- .
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power or signals to two or more control. systems. The ~,,

effects of the failures of each of these power sourcese
,

sensors, or sensor impulse Lines were analyzed. The

analysis was conducted for atL five maj or- NSSS control

systems: (1) reactor control. system (2) steam' dump systems
.~;

(3) p re s su r i z e r "p're s s u re control systems (4) pressurizer

Level contrpt sy st e m, and (5) feedwater control system.

The initial condit*?ns f or the ana' lysis were assumed to

be anywhere within the full operating power range of the

plant (i.e., 0-100%) where applicable.

- .

The results of the an,alysis indicate that, for any of the

postulated events considerede including (1) Loss of any

single instruments (2) break of any single instrument

Liner and (3) Loss of power to alL systems powered by a

,

single power supply system (i.e., single inve rte r), the

condition II accident analyses given in Chapte r 15 of the

FSAR are bounding. Based on the results of the applicant's
,

reviews we consider this item resolved.

.
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7.7.2.4 TMI-2 Action Plan Item II.K.3.9, Proportional Integral '~~_

Derivative Controller Modification
This Action Plan i tem calls for implementation of a Westinghouse

recommendation to modify the PORV PID controller to prevent

derivative a g t-i on from opening the PORV. Two options are
...

provided. -
-

.

The applicant has satisfied this requirement by implementing
,

the option of setting the deri vative t ime constant equal to
1

Zero.

- .
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7.7.3 Conclusions _,

The control systems used for normal operation that are not'

relied upon to perform safety functions, but which control

plant processes having a significant impact on plant safety,

have been r e v i e g,e d . These control systems include the
'

. ' . .
reactivity control systems and the control systems for the

primary and-secondary coolant systems. The staff concludes'

that the control systems are acceptable and meet the relevant
.

.

requirements of General Design c rite ri a 13, "In st rument at i on

and C ont ro l", and GD C-19 e " Control Room". This conclusion is
'

based on the fotLowing:
, ,

.

- -.

Based on our review of the plant tra'nsient response to normal

Load changes and anticipated operational occurrencess such

reactor t rip! turbine t rips upsets in the feedwater andas

steam bypass systesse we conclude that the control systems are-

capable of maintaining system variables within prescribed

operating Limits. Thereforer we find that the control systems
.

satisfy this aspect of GDC-13e " Instrumentation and Control".

,
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Our review of ceatrol systems included the ~f e atu re s of these
' . _

systems for both manual and automatic control of the process

systems. We conclude that the features for manual and auto-
matic control' facilitate the capability to maintain plant

variabtes within prescribed operating Limits. We find that

the control systems permit actions which can be taken to

operate the plant safely during normat operatione including
,

anticipated operational occurrences; the re f ores the control

systems satisfy GDC-19e " Control Room"i with regards to

normal plant operations.

The conclu'sions of the analysis of anticipated operational

occurrences and accidents as presented in Chapter 15 of the

FSAR have been used to confirm that plant safety is not de-

pendent upon the response of the control systems. We conclude

that failure of the systems of themselves or as a consequence

of supporting systems failuress such as power sourcesi do

not result in plant conditions more severe than those bounded

by the analysis of ari t i c i p at e d operational occurrences.

FinalLys we have confirmed that the consequential effects of

anticipated operational occurrences and accidents do not re-

sult in control system failures that would cause plant con-

(
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ditions more severe than those bounded by the analysis of %s
these events pending satisfactory resolution of open item

.

in Section 7.7.2.2. We find that the control systems are

not relied upon to assure plant safety and arer therefores

acceptable.
.~:

" ...

In summarys the staff concludes that the control systems
,

are acceptable subject t o satis f actory r e s o lu t-i on of the open

item identifie'd'in Section 7.7.2.2 of this report.
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