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The following changes shall he wmade to the bavis Besse Hnit § EUSE

»

Safety Evaluation Report dated June 25, 1970,

Séart on "‘.l Dong |

Replace Paragraph 4 with the following:

The drawings of the RPS, ESF and Class 1E support s»stems

that are provided in the FSAR are incomplets in par:

or are not presented in sufficient detail to veriiy tiaat the

design has been adequately implemented. The applicant was requested
to submit a final design package for all safety related equipment
after an audit is performed assuring that the inforration presented
(a) represents the as built design. (b) contains the necessary cross
references and (c) will permit a point by point identification from an

initiating device through to the actuated devices and equipment.

We will review these drawings when submitted and report the results.

in a supplement to this report.

Section 7.1 Pagg 1

Replace Paragraph 5 with the tollowing: A site review for the purpose
of evaluating the physical arrangements and installations of electrical
equipment was conducted in October 1975. Because of construction
restraints and incomplete status of cquipment installation it was not
possible to complete our review. The applicant was informed that an

additional site visit would be necessary and should be scheduled as

soon as this installation is 80% complete.  The results of the site visit
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will be included in o supploment to thic report.

buecay Heat Removal (DHR) Low Pressuare to High Pres.ure [selation Valvos
) it S NI LR L T
Replace last paragrapl ia Section 7.%.3 with the Jollowin

The original design of the briR low pressure o abgh pressure cselatiun

|
P
1
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valve control system was found unacceptable. ‘ihe upplicant rudi

the design to conform with the above requirements. The mod’

ey
N

o
~
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design utilizes independent and diverse interlocks, one fcr cuch valuz,
which automatically actuatec valve closure and prevent the valves from
opening whenever the rcactor coolant pressure exceeds 2380 psig. In
addition, during our review the applicant was requested to (a) verify
that the consequences of inadvertant closure of these valves during

DIF mode of operation would not degrade the core cooling system below

an acceptable level or (b) modify the design to make the consequences of
such a failure acceptable (Section 5.5.7 contains additional information

regarding the evaluationof this design).

Our review of the NHR low pressure to high pressur isolation sy.cem
included review of the logic diagrams and selected sciiematics presently
included in the FSAR. We conclude that the dJdesign meets the Commissions
requirements stated in Section 7.1 of this report and the requirements
stated above and is therefore acceptable, conditioned only t  the
satisfactory resolution of the items Jiscussed in Section 7.1 and
resolution of the staffs concern regarding inadvertant valve closure

identitied above.
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core Floodiap Tank Isolation Velves (CFTIV)

Replace Scction 7.5.4 on page 4 with the foilowing:
Each of thr two Core Flooding Tanks are provided witn a motor apzrated

isolation valve. Ine control cirguitys for these valves are dosisned

reactor coolunt pressurc is above 800 psig. The interlock funetions
are derived from two independent and redundant instrument channels
located in scparate cngineered safeoty features cabinutes. Fach

channel operates one of the two isolation valves. Valve position
indication, electrically independeant of th> valve power supply, is
provided in the control room to monitor the stutus of these valves at
all times. Also, two independent comput€r alarms, onz for each valve,
derived from contacts on the motor operator indicate when the valve is
not fully open and when the wide range reactor ccolaat pressure senscrs
(on a 2 out of 4 busis) sense a pressure in excess of 725 psig. A third
valve position indication system is provided using stom mounted

valve position contacts and redundants and independent reactor pressure
switches to indicate when the valve is not fully open when pressure

is g-eater than 725 psig. In addition the applicant has Jocumented
that the Technical Specifications will require that the iolation valve
wotor control circuit breakers will be locked open and padlocked to
assure that the valves will remain open during roactor operation., The

circuit breaker status is indicated in the control room.
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Our review of the desipn of the core flooding tank isolation valves
included ruvicw of the logic diagrams and selected schematic diagrams
presnetly included in the FSAR. We have concluded that the design
moets the Commission's requircments 43 stated tn Sectinn 7.1 2l this
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resolution of the items discussed in Section 7.1 of this report,

Delete Sections 7.4.2 and 7.4.3

These sections are now covered under Section 7.4.1 because of the

applicant's modified design.

Steam and Feedwater Line Rupture Control Sys+tem /SFUCS)

Replace Section 7.4.1 with the following:

The function of the SFPCS is to 1) automatically start the ‘uxiliary
feedwater system in the event of a main feedwater line rupturs or a
main steam line rupture and, 2) automatically isolate the main steam
and feedwater system in the event of u rupture and autoamtically

align the auxiliary feedwater system with the uneffected stoam generator.

The SFRCS is comprised of two redundant and independent subsystoms,
Each subsystem consists of an AC powered logic chamnel and a DC
powered logic channel. The loss of power to the logic channel will

trip the aftected channel.
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Each lopic channel reg vives the follosing nput
i, Hain steam line pressurc
b. Main feedwater/steam generator di fferential pressare
¢.  Steam generator level
d. Peactor coolant famn o tus
€. Main feedwater pump trip status and loss of all Four reactor

coolant pumps. (Input from the non-safety contro! system

.
[l
’

Each logic channel actuates on a one out of two busis. Cperation of
each subsystem requires actuation of both the AC and the DC logic

channel ia the subsystem to initiate a safety action,

During our review the applicant was requested to address
concerns regarding loss of all AC power to this system. The details
of this review and the resolution of the staffs concerns are addressed

in Section 9.2.7 of this SER.

Based on the review of the logic drawings and sclected final design
schematics various design features of this system have been identified
as areas of nonconformance with the requirements established for safery
systems and therefore, unacceptable to the staff. The applicant was
requested to modify the design to conform fully with the Commissions
requirements and the requirements of IEEE Std. 279-1971 and amend the

FSAR accordingly.
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Our review coneludes that the desipn of the SPRCS

can e suede
acceptable subject only to the satisfactory resolution of the It
identiflicd below.
k5 Mt cipator Lrip iupt U THE readlor protection ATOm are
% LIER M1 v iy

Integrated Control System) and as such

=4

do not satis{y the requireents

of IEEE Std. 279-1971 Section 4.7.1. The applicant was requested

to design these inputs to the requirements of [EEE Std. 279-1971

if they are to remain as SFRCS ‘nputs, or remove then if they are

hot required for safety. The applicant agreed to these requirements

and committed to submit a modified design. We will review the

modified design vhen submitted and will report resolution of this

item in the supplement to this report.

<. The SFRCS portion of the design that is used to isolate the main

feedwater and steam flow in the event of an accodent in not designad

in full conformance with the requirements of Secrions 4.2 and 3.16

of 1EE: Std. 279-1971 and is, therefore, unacceptable. Qur review

identified areas in the main and startup feedwater valve control

system and in the main steam isolation valve control svstenm where

a single failure could negate the required isolation of the intact

steam generator. In addition, we identified areas in the circuitry

associated with solenoid actuated valves where the protection System

once initiated could he dutomatically reset and prevent protective
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action to go s completion. The applicarnt apreed to nolify the
destpn and revise the schematic drauings to desonstrate full

ceplfereanes »"*h Scoticn 4.7 nad 1. 1f of b roaleppnce wtands
e will-review ¢ : BCJdified desiyn when suboitted drd report

resolution of these items in the supplem=nt to this repurt.

3. The applicant's response to our position concerning the single

foilure criterion as it relates to electricall -cperntod active

and passive components identified two normally cpen valves on the
discharge side of the auxiliary feed pumps (ore in each loop) which
if failed closcd would preclude adequate system function. These

r vialves are required to romain oper to assurc 2 heat sink to the stean

generutors during the course of an nccident.

The applicant submitted o design that provides adeguate assurance

that the valves will remain open when required. Twe independent relays
isolate the control power to the valves which prevents valve movement and
satisfies the single fuilure criterion during norral coperation.
Restoratien ~7 the control powsr to these valves reguires actuntion

of twe separite and independent pushbutrons lecated in the control roonm.
Our review of the circuitry associated with these valves inficated that
although the Jdesign satisfied the staffs requivements regarding removal of
pover to toe valves, the position indication of these vialves were
inadequate and, therctore, upacceptable. The applicant wus requested and
aprecd to modify the desipn and provide redundant positiorn

indication in the main contsol roor ta menitor the status of these volves
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a* al! times. and that the desizn of the position indication ituelf

satisty the single [ailare criterion,

Testability of SFRCS was reviewed. Provisions in the system =llow

pericdic on-line testing of the system lozic channels. The sys-enm
design incorporates "blind sensor” inputs, These
noth inside and outside containment. The applicant
all sensors locnted outside containment provisions will! he available to
periodically verify sensor operability. However, rc apparent provisions
were available to pericdically verify sensor operability of thcse sensors
inside containment.

located The applicant woas requested to include

provisions that would allew periodic verification of all sensors required

~

for safety and satisfy the requirements of IEFE Std. 278-1971, Section 4.9,
The applicant has been infermed that the staff requires the Technical

Specification to include pericdic testing of systers require! for safety

to verify their functioral operability. (Thisz includes the systems
as a whele, i.e., sensors, logivs and avtuated devices.) The channel

" ,v--\nﬁ..

testing period defined, is not to exceed nonY “iind

onge

scnser” channels thisx monthly test will include actuation o7

device of the sensor itsett, In addition, the Technica!
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wWill require poriodic cakibeution o thess “Blind ensors” once
i

every three monthe, We will review the pothod HEeu to verify

operabilis; of the <ensors required for safety during enr =jre

S Our review of the SEpes actuated ecquipment identif.e? valves HV1Cs,
HV106A HYi07, and hiV1g7a (steam inlet valve to the auxiliary
feedwater pump turbinesz) which incorporate on override interlock
te shut these valves o- inhibit the valves fron opering whenever

the containment Pressure exceeds preselected sztpoint of 38.5 psia,

It is the staff's concern that this irterleck can irhibit the operation
of the anxiliary feedwater, both autometically and marually, and

negate this systen during accident condi~ions,

The applicart was requestec to demonstrate thae when conditions
inside containment reach 38.5 psia the operatior of the auxilia-y
feedwater system would not he required to ritigate the conseyuences
of an accidert and that adequate morgin is provided in thess ser

points that allo.s pProper operation of tuis system when required, or
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modify the desien to satisfactorily resolve the stare
@ Tecent mecting, the applicans agreed to Jdelete these interlOcis and
submit a moldified design.  We will review the moditied desicn when
submitted and report resolution of thi< item in the supplenert to

this report.

T T e———



Section 7.4.4 for the Auxiliary Shutdown System chould row e

idapt ificd s Seetion 7.4.2.

Replace Section 7.5.1 with the Followino:

The staff's requirements with regard to accident and pozt-accident

monitoring instrumentation is that the instrustentation chonld =%

1. Qualified fer the accident emvironment fpost-accidert inctruments
on.yj,

2. Redundant with at least ore channel recorded (the reccrding systen,
recorders and associated civcuitry and components, are required
to be seismically qualificd to demonstrate operability fellowing,
not necessarily durirg a seismic event, and

3. FEnergized from the ensite power s “plies and designed in accordance

_»y

with the requirements of TEEF Std 279-1971,

During our review we found the design to be vnacceptabie. The applicant
rodified the desisn to conform with the sbove position and idantified
H

in Table 7.9 of the FSAR the parameters that are used for accident and
post-accident monitoring.

We have reviewed the criteTia and the Jesign for the ncsidert and poast-
accident monitoring system and conclude that the lesign meets the above
requirements and is acceptable conditioned only on the satisdictory

resolution of the items discussed in Sectior 7.1 of this repert,
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The adequacy of the parametors decmed cusential foo aocident and
and post accident moritoring is diceuwsied in Secticn 6 uf the SHE,
Reploge Sperion 7.0 with the iol tawing
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We have reviewed the applicant's critoris ar procedures for maintainin:

the integrity, physical independence, and identification of safety-rel.ted
equipment and circuits. During our review e have i‘entified Arens

where adequate separation was not provided or the infurmation was too

general to complete cur cvaluation. The applicart h:: amended *he infermatisn
in the FSAR describing his eriteria for separation cf redurdant Class [E
circuits, Jocumented his criteria for fire stops ond seals and hus suh-

mitted preliminary test results demonstrating the dogroe of flume

retardancy of his cable.

The following sections identify the staff's concerns and the resolutions:
i

We conclude that conditioned on the satisfactory resclutions

discussed in Soction ~.1, Section 7492y and Soction ~.9.3. the separation
criteria for the Mavis Besse Upit 1 destgn rrovide ooulvalent op irprovad
degree of sepuration as compared to desigrs oF recent!y licemsal plants

ard are acceptuble.
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Soparation Petween Redundant Ciess 1 and Nen-flass IF Pace.oys in
Cable Spreadiog Rooms ind Ccencra' Fl-nt Ay
The aplicart's criteria for nop-class IF racewnys doTipes *ir
RN ingt iy { ¢ A . ant | Y gy ! i
désignated racoways {(i.e., A, 3, vad O, Intuimigai g 32

cables is precluded by administrative pro-edires, bt euch on-cluss |1
group may be run in close proxinmity to unother norn-clasc IE grovp with
ro minimrum separation requiremcnts. The criteria for electrical
separatior between redundant class IE racoways are defined as 4 feet

1

vertical, 18" horizont:l. Uher these Jistances :re not raintained
T

barriers will be provided to assure that fire propag:tizp woul’ net

degrade redundant trains.
In addition, the spplicant's criteria for power cables (i.e., zhove 137V
require that these cables be routed in rigid steel cerduits or be

embedded in duct hanks.

During cur review the staff identified ureas where non-class IF racoways

were interposed between redundant class IF racoways in such close proximity

that a fire in a non-class IF tray could propagate, via other non-¢lass
1E trays stached cne above the other, tc redunlant class IE trayvs and
degrade safety. Although the applicant criteria pormit specific non-
class IL greups to he run in clese proximity to specific class TE jreups
with no minimum scparation requirverents (i.e., ron-class IF group X run
in ¢lose proximity with Cluss L chanpel 1, ard pon-class 1P group B run

in ¢lose proximity with class [E chanrel ), the applicant was vequested



and agreed to sodity his design to provide Larriers so that Fire
propagatitn via nen-clats B racews 25 vould oot desrode bath podunant

odies " TE rdenyy . The sppticing o ends
!

Class IE raceway: of cne chansnel and non-clas: TE racyw2r8 srsuointed
with redund nt class IE raceway of apother charnel und provide

arriers i 15 minimum separation could not te muintuined.
borriers if this minimum a i culd t i 1

To support the adcquucy of their separation criteris tihc applicant

has conducted flame test simulating the a: buil

(2 4

design condition. ‘The
tests simulated various tray configurations, using the actual catle

types, tray fill,and cable racewuys inmstalled 2t the plant site. The
tests exceeded or cqurled the recor .ndations described in Section 2.5

of IEEE Std. 383-1974 (IEEL Standard for type tests of Class IF Clectrical

Cables, Field Specics and Connection for Niclear Pover Teneratin: Stations).

In addition, the applicant provided a cahle tray desigr which “as solid

motal bottoms and cross bars spaced 18" apart imside the trays above

between the cable tray hottom and the cable itself.

Also, in the cable spreading roorm and in gencral plant areas the
applicant has provided fire detection systems which will sutovaricolly
initiate dlarms in the main controel room. The fire Jdetection and

protection systems Ire discussed in Section 251 of the SER,

e o e o v e e A
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Pased on the review of the rodificd cviteria sejocted drawinsn that
’ -

implement these criteria, the review of the construction of the raceways,

i el af solie meral ronduits for pover ealiles ond tha flomw *ases
N L =t £1 £ t =1 - s i - L -? +*

the decign is acceptal:le.

Ceparation Criteria Detween Redundant Class IE Cirecuiss in Maral Condults

The applic'nt utilizes meta? corduits fer various Closs IE ¢ssential
circuits rontings. During our revier the staff identified areas vhere
redundant channel viring vouted in separatc and independent Tetil
conduits, were routed in clese proximity (i.c. 1 1/2 inch apart] to
ca.h other without provisions for booriers other rhan the condult
itself. Although the staff recognizes that the metrl condniite may be
a valid barrier for certain types of events, tho stoff Jdoes not
consider that conluits alone nre adequate borriers for all types of

events. The spplicant was vequested to review their installation, and

e

where events such a: heat or missiles may effect the redundint ‘ircuizs

in these conduits, the applicant vas requested ro provide arrievs te

tify thet

A
.

v of these c¢irerits, or ju desinny on son#

-

as<ure the integrit

other defined ba<is. Incidents such as a fire in ar open ™Ay JTOS
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ander rodundant eondolts was cited as an enarple that »av 6foos b
abias tuy wd fhe condulr IS aue. L S
acceptable level. The applicant committed to evaluate thelr desien and

will advise the staff as to the resolution of this concorn.

(1

[N
-
.

review the applicants resoonse when submitted and report our ev:iluaticn

in the supplement to this resort.

Separation Criteria Between Redundant Class 1F and YNen Class
Circuits Within lnclosures

During the review, the staff identified areas in snclosures 3 S P
control boards and instrument cabinets) where non-Class 1E cablas are
bundled together with essential cables (i.e., non class 1E traia A
cables routed together with Class 1E channel 1 and non class 1T train &

2

cables are routed together with Class 1E channel 2 cables).

Although minimum separation of 12" is provided between esscatial
redundant cables in these enclosures, the two non class 1E grouss identif
above enter the enclosures via a common routing path and are then diverted
toward their designated locations in a wye (¥) configuration and

bundled togpether with the associated class 1E cables. The applicant

was advised that this desipn violates the independence of redundant
essential trains and is wnacceptable unless it can be Jdemonstracod by

test simalating the actual as built conditions that a fire inside these

enclosures could not propagate to both redundant (lass ¥ chamals and
I
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- degeade (hem below wa aeraptable Legal, The spnlicant enrsirted %o
provide these Lests and demonstrate the adequany of thelr Hdewipn,
Preliminiry test resulrs have becn sybnibted oo the stall Tnr ravicu.
Didutwpencivg Ddaprifled b var govi et S RTF : b Tk

final test results as part of the FSAR docket.

We will review the final tast results when submitted and ropors

resolution of this item in the supplement to this rzport.

7.10 Electrical Penetrations

Replace the 2nd paragrarh of section 7.10 witrh the followinaz:

Since these tests are predicted on the satisfactory operation of the
P Y op

: interrupt devices provided i.e., breakers, fuses, etc. the apzlicant

! was requested to describe in detail the depree of protection srovided
by these devices to assure functional integrity of the penstration, for
both safety and non safety circuits associated with the electrical

| penetrations. Where back-up protection is used the unplicant was

I

requested to describe the type of devices used and justify their desizn

accordingly, thercby demonstrating their conformance to NAC Ceneral

Design Criteria 50, "Containment Design Rises.'

The applicant was requested to document these tests and thair results

in the FSAR.
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Section $. 3. ) Paps |2

Replace Papagraph 7 Puaes 173 with the frollow oo

OnmTre fus) mil starass i3 contalosd In saa 000 walisn il fae s ek
‘wsbis Tiden | Bl st e Y ol = Lt shae b P e e B . wri §.8
dicsel at fuel load, The oifsite fuel steraze vapaci sy is sutfiielegl

for 7 dav operation for each diesel generator unit., The reviev of the

fuel oil system concludes that the design me=ts tha requiressals of

fi

IEEE Std. 308-1971 withy regard to seisnmic jualificatiosn and coergency
storage capacity and i{s acceptable. PRefer ts Section 2.5.%4 of the

Safety Evaluation Report for the datailed srstem dascription.

Section 8.3.1 Paoce 13

Replace last paragraph with the followine:

ile have reviewed selected detailed schematic: and elenantary schematics
and conclude that the design of the emerpaacy a-c powsr sysiem meets
the requirements of GDC 17 and 18 and Regulatory Guide 1.6 and is

acceptable conditioned only on the satisfactory rescolution of the itens

identified in Sectior 7.1 of this report.
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