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Working Together to Economically Provide Reliable ared Safe Electrical Power

Suite 525 e 1700 Rockville P:ke e Rockville, MU 20852 e (301| 230-2100

January 11, 1988
OG-062

Mr. Jose A. Calvo, Director
Project Directorate - IV
U. S. Nuclear Regulatory Commission
Washington, D. C. 20505

References: 1) Letter from Jose A. Calvo to R. P. Rogers
November 24, 1987, Regarding Requests for
Additional Information (RAI)

2) Letter from R. P Rogers to Jose A. Calvo
December 22, 1987, OG-050, Regarding
B&WOG Responses to NRC's RAI

Dear Mr. Calvo:

Enclosed is the B&WOG response to Question 4 of your request for
additional information (Reference 1) regarding the Safety and
Performance Improvement Program, ICS/NNI Evaluation, BAW-1919,
Appendix R. Responses to the other questions in the RAI were
transmitted to you in December (Reference 2).

The enclosed response addresses items from a table entitled
"Previously Identified Concerns" which was provided in your RAI
as a supplement to Question 4. Our response covers the 63 items
from the original table provided in your RAI letter as well as
the 14 additional items which were received on January 5, 1988.

After review of the table and discussions with NRC Staff, the
B&WOG is providing a response to each item for which a generic
response can be develuped. A number of the items clearly involve
plant specific actions, in some cases dating back over the course
of the past 10 years. For many of these concerns, the Utilities
responded directly to the NRC. Per discussion with NRC Staff, we
therefore refer these items to the NRC for retrieval and review
of the appropriate plant specific documentation.
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The attachment provides our response in three categories: A)
Responses to items within the scope of the ICS/NNI Evaluation; B)
Responses to items outside the scope of the ICS/NNI Evaluation
and C) Plant specific items.

If you have questions, please call me.

Sincerely yours,

R. P. Rogers
Chairman
B&W Owners Group
Trip Reduction / Transient Response
Improvement Program
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NRC's Question Number 4

4 Subsequent to the meetings between the B&WOG and the NRC staff on April 29,

1986 and May 21, 1986, the staff prepared a feedback letter to the B&WOG
dated June 24, 1986. In that letter, we stated tnat: "As discussed with

you previously, a prime goal of the reassessment program should be to once
and for all resolve all concerns identified from the staff's previous

investigations of B&W reactor transients involving the NNI/ICS." In the
staff's second feedback letter, dated September 12, 1986, we reiterated
this point with emphasis.

The staff review of Section m, "Responses to NRC Questions Involving the
NNI/ICS Evaluation," of Appendix R to BAW-1919 was not successfui in
finding a B&WOG response to this point.

The staff has prepared a table specifically identifying each of the
previous NNI/ICS concerns, and identifying the corresponding BAW-1919

specific recomendations which address the original concern. A copy of
this table is attached.

When the staff attempted to complete the table by entering the BAW-1919 |
recomendations, it became obvious that the assistance of the B&W0G would ;

be helpful to assure appropriate correlation of the recomendations. |

Please review the staff table for proper entries in the 'BAW-1919
Recomended Actions" and "References" columns of the table, and suggest
appropriate changes. This action is desirable so that when the table is
used to determine whether each of the previous concerns has been resolved, j

there will be agreement between the B&WOG and the staff with regard to
which B&WOG actions address which concerns.

1

1

|>

__A



TcblG for Quoction Numb 3r 4 '

PREVIOUSLY [0ENTIFIED CONCERNS.
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titV10US InsttUntMTAfl04 AND CCutt0L SY$ttM ttcomp0Atlews

Aul itWC6 (IAW 1911) ttC0mOMO Atit0MS

|
;

M 06 rlAW 19111 *

cytog 10ceCE f(G " Deatt04 :(Cou nt(D AtttC4 t!rti g ,

retyggtttg er nitt;att04 Cr (rrttis Cr ggr/Its (cssts:

1:2rins utvitmi of Power SavD letter lacreau overvoltage utpoint 43 ar. tion identified get !

I enitor e; ule trip' to NPC free 27 to 21 Vdc ag,Inig,
Mar 1I73 (NA)

t

4.eid overcooling treatients $NDreport !aligm should include cap / plug No ution identifiet nA
E lite ' light hin' oent Jun 1978 for lighted push httons

toss of centrol roce 500 report Design should include uaarate tuoneadstloa nelas develoeed: Oraft
3 instruustation J n 1173 Power Monitor sodule for railste of,interfue signals Systn i

selector switches and other with cooputer, indicators, and tege'ts
loads se saia control neard r u orders shall not degrade NRI Itest1,7

or ICSI buffers or isolators Nov ty!5
shallneprovided

4 Ahtvacy of power distrihtien $ m repoit fuse all loads on Nht I and Earl,11W 1911 fueenadation antir;
systen ha (171 NNI f 1. (I 3 should provide fun with WC

for all uternal power leaving Dec ING
NN!/[CICabinets

IAdequny of power distribilen $NDreport lettreine possibility of using No utlos identified RAf
systen ha 1175 lover sl u fuses

;

Ahpaty of power distrihtien SMUD report Perfore tuts to determine if No ution identified nA
0 ha 1978 (oordination of ourcurrents;sto

protection uhee is adegate
and perforaing properly

/ DC po o r distri htien schese SMUD report laterminepouibilityel No ution identified nA

ha 1918 improving present configuration

3 Arv contrihin to over:coling S M report Auto initiation of ATV hupers toactionidentified qA

hn 1978 operator's ability to prennt
an ucusinly rapid tooldove
rate

Fallure of controls could NUR(6 0560 feenlute contros systees and itWQ6tafetyPirforsann IAWl!!1
9 Initiate transient or inhibit p,8 ! their sigallicance to ufety lepronunt Prograe (57t?)

estigation of transient Maytill

Loss of single N41 ubinet can IIUR(6 0560 5tudyhowtoelisinatesignal No ution idntified u4N c a u 'dryout' of bth OISGs p.I 2 conversions for both 'shttup'
May 1175 lent thannels being in single

cabinet
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Ml.2 related safety Ntc Crder Provide a f ailure Modes and ilV06 ccesisslued llW to law.lgtg '

signifinnu (to SMUD) Ef futs Analysis (f3CA) of ICS perfore (R(A; led to IAW l!l4 Auglit) ,

May 1971 l

a to initiatica of AfW Nuttl.0571 Provide auto. initiation of AfW llW and liunnes pretesed nv Feeti.;
fg u

llee Energency f ndvater Initiation vilk er;
2.1.7.a ud Control systes (ErlC) te 1113Jul till

/3 Unreliante power supply systes IAW 1564 iniev NN!/lCS pont supply tuceerdatio9 nelat dnvloed: Draft
- Sn.3.1.4 reliability for possible lesign shall include quality Systee

Aug 1979 changn to enhance reliability redundat pont uurtn uch ine'ts
and safety that the loss or degradation of itse,

one vill not uuse NNI or ICS l.3.2.s
to challenge utsty systeet Nov 1116

'

/4 Unreliability of input sigr.als IAW 1564 inin input signals free the teniendation nelu dentend Oraft-

$ # c . 3.1. b NiltPS systes to the ICS, lingle analog intet sigul Systn
Aug 1971 spuillully, the RC flow failures shall not result in tqe'ts

signal, for possible changes to spurious cont'rel action that Iten,

uhuce reliability and utely unus trip o'r challenge of 1.3.4,*

ufety systeel design shall 1.3.3|f
aute ulun valid ladlutions Nov I?t6
andinputsfor.lCl

/3 Systen stan!!ity IAW l!!4 Inin the ICS/DOP systen ineeendallon beine inelosed: Oraft
S e c . 3.1. c tuning, particularly feedvater plant control should respond Systu
Aug 1971 condenute systees ud the ICS withoutlastabilityandwith fue'ts

controls, for possible changn proper rnponus to avoid lien 3.4
to enhute reliability and initialloa of upsets et N u 1716
safety translutil systes should ne

tuu d every other refueling
outage

Loss of both uln fndvatn IAW l!64 foiev for poulble chugn to No uttu identified NA ;4 pusps in to ICS failure Sn.3.2.s enhan reliability ud ufety
Aug 1171 by prenating er sitigating the

cocquenos of loss of oil
prusere when the ICS drins
the puop but to einious speed I
stop

/7 Stue generator ontfill and IAW 1544 Eniev fw possible changes le Inneendation neine denleeed Cratt
-

o ntcooling due to Ic3 failure Sn.3.2.n enhance reliability and talety Upon loss of all NNillCS p a n Systo
Aug 1971 ty prennling er eitigating the the systees shall position tue'ts

conuquucn of laadurtently utseted equipeent to einlein lies
opened feedvater startup ulu potutial (w entheating er 1. 3. 3. a

overcoollagthepriearysystee Nov1716

/5 Ourcooling due to ICS failure IAW l!E4 toln for posiinte changn to tuoneeedatten beine denlosed: Or ft
Sec.3.2.c enhanu reliability ud ufety Upon loss of all NN!/lC1 peur Systes
Aug 1111 ny pruiding enu to prenet the systus shall posillon Rus'ts

;

or sitigate the conuqnnus of utested Huipeent to sinielte Itn
open turbine bypau ulve potential (w e ntheating el 1. 3. 3, a

ourcooling the prieary systes Nov!!!6
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Lo u of over to c utrols and IE Iviletin tevlev busn supplying pour to rueseeaf ation belas doelendi I,att

to centrol ee:s instrusentalien 71 21 ILC systens that could af fect ||pon tus of any me uternal 5 stn1

Action 1.6 the ability to uhlen old (ul er de power source, the p,q, igg
Nov 1971 shutdevnl identify lic loads NW1 o' |($ vill not uuse an [tgeg

and evaluate loss of pont to unneonary challenae to IPS c: 1.3,2.a,
these loads; destribe propoud ufety systus 1.3.2,6
design nodiflutions Nn 11!6

veninesses in 11'dC% f 3EA C7NL review A fault tree for le u of No ution !!eatified u
tlAV l!L4, Aug till) of IAW*l564 fndvater should be ineloped

,
Sn.6.2.1 bued on etvipient diagrass
ha 1100 rather than functlpal blocks

2j veatne ues in inWC6 TREA CRML reviev the FMEA should han included Noactionidentitled u
of IAW 1564 other systees with which the
Sn.6.2.2 ICS interuts, such as PMI and
ha 1100 pont souru s

,

1g Weaknesus in ItWO4 fMEA CRNL.reviev Pont supply f ailures sheuld le No ution liutified NA

of IAW 1564 evaluated in detail ud.

Sn.6.2.3 spullic f ueseeantions
hn 1930 denloped

u Wealantes in itWCs FREA CRNLrniev SiestatirA tools used were No ution identified NA

of IAW 1564 deficle.t in their dynasic.

tec.6.2.4 eange and component detalls
hn \190

24. Weaknesus in llWC6 IMEA CRNL r ulev leprovtsent is nuded in arns llo utloa identified NA

of IAW l!64 of pl/lCS systes arrangsunt,
let.6.3.1.1 channeling, and ulution of
hn 1180 Input signals

.

15 Wukneues in llWC4 TREA CtNL r elev $lan there is a tight uupling 1%W36 SPIP Independent faW lill
of IAW l!64 betuen the secedary systes tusitivity Study tec. V
fu.6.3.1.3 which is controlled by the ICS 44 !!!6
ha 1760 and the primary systee, dynaelt

perforeuu should be studied,
incteding ef fuls of untrol
limitations en plant stability

fonutunus of less of MI MC 8eneric Address exh CA 3 propend Vartous plant-spullic uttus MA3
peer tettw corentin uties in teres of

Aer 1900 applicability to your plant

Consequnces of leu el 1911 Mtc teneric Espand inlev under It Bulletin Varines plant-spuf fic utions u
II pour letter 1127 to leclude lepilutioes

Mar 1980 of CR 3 neat tel fth 26,19903

gg ton of pour supply ladotry Innstigate and take twrutin tuesundation beine invlondi Jratt
rolevof ution regarding and fw for ac power leaving MI/ICS, 5;stes
Ct 3 neat butup or bus transfer systes shall han utoutic tets'ts
NSAC-3 upabilitin transfer to redundant souru ites
IMf0 1 1. 3. 2. d

p u !!!.A.! un IM6
Mar 1110
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29 Close eintrical coupliqs W5AC 3 Investigate and tale correctin inceseadation neine gr af t

Rn.Ill.A.2 ution rqardly coupling of censider d: Upon loss of NMI Paths to
Mar 1130 ledication, control, and or ICS ;over, the af futed 5:lutua:

coeputer input signals control function shall take Prctin 1
appropriate defensin action or Aug tits
to to salt t|4ty possible
paths to solution are given

3o $;urieus centrol systee unions MSAC 3 Investigate and take corrutin Varion plant spuific utions MA

Rn.llt.A.3 action rqarding PCRV opening.

Mar !?80 ud its f ailure todas due te
voltage variations

31 spurious untrol trstes actions N!AC 3 lanstigate and late corrutin [arly lAWalill f ueseHdationt Petting
tu.Ill.A.4 action regarding the 4. Redundant dc povn supplies with WC
Mar 1980 susceptibility of control should be lastalled for NN! Y lec 1156

systees to incorrut at ANO l
inforestisa caused by 1. Incorporate ante ulntion'
eintrical f aults, e.g. choking of nlli lopet signals (w i,

off fu dvater indfullon and control.
|
<

Elutriul cron-contamination NSAC 3 Investigate ud tale corrutin No utlos identified NAg
of instrueents citannels ud in.Ill. A.5 uties rqarding nu of |

also of controls Mar 1980 sol u tor switches | where |
*

practint condut field luts |

|

33 Lon of auto start of ATW hSAC 3 Innstigate and take corrutive Inoseeadation belne doelceed: Meeting
Rn.ill.A.6 u tion r q ardl y ' eld scale' lut to cometttee for with ut
Mar 1993 instrueent failures that can additional details tec1115

usu, fw useple, loss of
auto start of ATW due to stese
generater inel indication
appearing to be higher than
act; i

34 Effuts of ten of single tu MSAC-3 Innstigate and late corrutin No action idntified NA

Rec.llt.A.7 acilon regarding anigantal of
Rat 1990 instrosents to sputfit bout

to al w e as such redundancy as
pnsible j

'ncesendation neine IAuItitu Spurious ten of hut sint NSAC 3 lanstigate sad tais cwrntive i-

in.lll.C action regarding isolation el consider ed Provide filters on A;p. M
Mar 1380 stese generators spurinsly by laget 0154 level signals that Action la

the Stone Generater tuttore can cuu spurioes actutions p.331
Matris or quinhet systeet Aug Itti

'

y Effuts of loss of Nic Ceders tenereine effects of verless Bo ution identified FA

lastruentation pour (CR 3 combinalloas of loss of
ennt) instrueentation ud control
Apr !?80 functionsbydesitarolev

analysis and urification by
tut
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y !;urious c: trol systee utions OC Orders Corrut electrical deficiencies Varins plant specific actions u
apr 1780 which say allow the P0tV and

pressuriser spray valve to open
on ut power failures (sn eso)

33, 105 centre' of AfW rJtt6 0667 ATW should b automatically ItW and licensees proposed new Reetleg
in . 2. 2. 2 initiated and controlled (0156 toerjency feedvater Initiation with we.
Fay 1980 levell by a safety grade systen and hatrol s;stes (trlC) tep111)

independent of ul, ICS, and
other non safety systes

Electrical crosRentatination r$[6 0661 Power buses for NMI and signal No ution identified NA

within pue' distributiM, tec. 5.a paths of ut shoald be
signal paths, and ICS itself May (180 separated ud channelised

g t!ndulrdle failure modes of r$tGC667 ICS should have provisions for f art, law lilt inoestadatient Meetir,
power source, signal source, In. 3.d detuting gross fallarn and I. Alture th5% plant vill go te with RPC
and ICS itself May 1990 taking appropriate defensive safe state vilhout operator Ou !?t6

action action upon less of MillllCS
power,

4l lepletentation of n isting nyttOCL67 Frogn follevup action should tarty LAW litt en eesenda'[st Mulla,,

tucaseadations in. 5.I be then on LAW 1564 3. tenove free Hl/ICS aar with 4pc
Ray 1980 reccasendations initiation and control On 11%

functions for AfW or
stuspheric deep valvn
10. Systes tuning shall ne
perfereed every other refueling
outage

42 tepinentatics of Histing rJt!6C661 Evduate NSAC 1/lkP01 k Su entries den xA
recceseadations in. 5.g recconendations #

,

1

Ray 1990 1
'

&v
y repinentation of Histlag rJtt60667 Prent follevup ution should V tu entries den u {-

recceseadation tec. 1.h to idea on it tullette 1127 '

Ray 1980

g Nu nrovi 6ed compliu ted NVttG-06&I Modifications should b eade to titly law litt Incesendatiens Motirg
operator actions nunsery In.11 redvo easual tenediate actions 1. Asure that plant vill to to with FC

Ray 1990 safe state without operator tn !?t!
nilon upon loss of MillC1 I
pont.

(g telidle initiatloa of Art EttG 0137 lastall auto initiation of Aril $n utry den MA 1

!!.t.l.2 ledepudent of ICS
|

Nov 1100 j
l

44 Safety grade auto-initiation of IrtC Order Install safety grade aute- Plast-spnific actions NA

Arv tto $ND) initiation of ArW during the
' Mar 1983 1993 refeeling outage i.
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p enreliale rmr truens it Info C u itto laitallati a of tu m n dati o ge ne ( m le n di e,ari
Notice autoestic bus transfer switch NN) at( |($ shall be designed $ptpe
It 80 between ac hiu that u ever tuving the Pete'tsNov 1114 systen shall have an avte llee

transfer 1,3,2. d

Novliti
Copin c;e' alar utions it Info Considerprovidingsingle No ution identified NAg
necusary Notiu aanual ution that nuti plau

84 80 coeputer paints (lutup info.

Nov 1964 sovr u l se u alog trend

g Avoiding saneussary f ailure !! Info Cu sider scheduling of fueseudation beine devetooed: Oratt
m hanises Notice calibration of El ud ICS dc Systes calibration shall be $pte

84 10 pont supply alare and tilp perfere+d mry other refueling Rege'ts
Nov tilt setpointsenryrefueling outage Ites 3,3

outage Mn (1y,

A$0iding unnecessary feelure [[ Info Consider sodifiuties to No utlee identified NAN enhanius Motice elleinateoovntingof
84 10 eintrical contuts on doors of
Nov 1184 hMI/ICS u hinet doors

p Acceptdility of systees that NUREG*il54 STRC$ at lavis lesu does not No ution identified NA
isolate the stue guerators Fr inc. Con- eut slagte failure criteries

clusion. 6
July (105

A;tgvati cr et=4! MINS /latrtt twsttUstNTAf!CN AVAltiptt to THE tt4Ct0A OPitAtti

'
Availdility of control roce SMUD reprt $tudythepracticalityof No ution identitled NA"
info on EC1 loeps Jun 1178 providing indication for noth

ic$ loops m e though Nul I or
NMI f power is inoperatin

Avall dility of elaises IE hllelle Aswre that indlutions for the . lie uties identified NAU indlutors for safe shutfove 71-05A einleve ut of pleet uridles
Apr 1111 nuded for ufe shutdove vill

beavaildte

54 Operator inforeatles Mtc Orders Provide fw timely operatw Ile uties idntified NA
(to $nVU sotilltation of ante lettiaties
Ray lift ef Vil

f4- Operator information NRC Orders Provide linely urificalles te lie uties idntified N4
(to SMUO! operator of AAl flov to 0198
May 1971

#6 Valve position indication Nut [4-0571 provide positin vain pestiles Varlen plant specific unions Na

lies instruentalles for P0tVs and
2. l. 3. a ufety valos
hl 197)
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p tus of efustion of sain law 1564 teview for pusible changes to No ution identified N4

feedvato fit, Sn.3.2.a enhano reliability and safety
a g 1971 rega' ding ICS failures that unu

result in driving the esta
feedvater pops to minisue
sp ud stop

g Alare on lui of Int hs pt,ver !! lulletin feriev hses supplying power to futeteadation hiae develetedt traft
71 21 ItC systees that could af ful Alarn la sain control race Systet
Action 1.4 at,ility to reach cold shutdoval shall allow operator to tus'ts.

Nov 1971 identify and review for enh deteraine spulliully which flee
the alors/ indications provided power source has failed, for 1.3.3.c
in th control roce to alert MNI and ICS povert ac ed de Nov litt
operators to the loss of power sources are siarted separately
to the bus; describe any
proposed design nodifications

Loss of control roon RfC 6peric Addrus inforsation available tuoneendallu hine denlosed: Oraftp ,

indications letter to the operator inluding hov Ilhes 1911/103 f ails, status of Systes,

Mar 1980 the operator deleralnes which lastreustation in cutral roce tete'Is
inforsation is reliable and is readily fHognitable by the Itte
including idutifying what operator i . 3. 3.n

inforestica is nu ded to bring Nov 1196

the plast to cold sholdove '

Verifiution of adequacy of Nit teneric Addr n s the feasibility of No union identified NAg
control ro<e indications Letter perforaing a test to verify

Mar 1100 that reliable inforeation vill
ruain

Malperforuste of alares; loss NSAC 3 Inintigste and tab corrutive - No action identified NAp
of inforeation PH.Ill.l.1 ution regarding instances of

Mar 1180 alares ceditions returning to
normal without any prior
indication of having reached as
alare state including less of
coeputer info d u to everload
and loss of cuputer data es
la core teepnatures blev 700
degrees f.

loss of buhp info free plaat NSAC 3 Investigate ud take utr u tive No utloa identified NAg
coeputer Rec.lli.l.2 action reguding loss of

Mar 1990 transient scattoring and
recording he to lut of
recording of plaat persuters
independeel of the plant
computer

g 'ladecations of lost control Nic Orders Male changes in equipent and No uties identified NA
,

*

frit{ces A;r 11!0 control systees to give clear
indications of functions which
are lost or uteliable

.
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Confusing or elsleMing. El ML7 p w er upply arrangesentsladications to operator
RH.5.b

should be reconsidered te tu namenaation helma develeaed
My1900

elitinate ' eld-scale' fattures het to coneittu for
heting

' with WC
u a preferred failure node far tidittoaaldetall Du !?t6
lastrauetation

6f,Pettupinstrueentation
El-M&7 hittple instrueent failures

shouldbeuambiguously tecomendatte helat fenloudtin.5.c
Dtsithy1990

ladicated to guide operator nee al/ICs falls, status of
,

systu
i selectionofalternate instruetation in control roos tete'ts

lhetrueentation is readily ruegeladle by the Itetoperator
1.1.3.b
Na !?ti

4;, Anildility of centrol root me Ms7 study the pruticality ofinfoenRCSloops
tec.5.e providlag ledications for both no a llen Adutilled M
My1999

loopsi ese channel could be ent -,
'

Mid, the other se El Y,
lastead of leap 'A' belag
povered by Mid and !sep 'I'
beleg povered by m ! 4

.

Adeguacy of resalalog w butup El-M&7
-'g)

lastresulaties tstablin the einlese ut ofRu.6
parenters auded (exeeended lie utlea id atilite Mb y 1990
list included); instrunntation
fortheseshouldbereliable,
'eduodent, eut safety systes

staa44rds| 6% least one channel,

tw enn paraeeter shall be
"

rMerded tw trending etc
!(,gledendancy of cert teeperature

lastruantattee mt M67
Plant desipas ebeeld include,

tu.7 flulbility le sebstitete Vuteus plant-spu ific u tless-

Mhy 11H
toeblutions of in-two
thersecouples for hot leg leep
RT',eesinputtosebceeling
instrupptaties;lacore
therescomples abould be

coattament er se a trmdistdisplay

691Hto indications for
transluts/xcidata IltCtet

Preurlbts a elalue neebw of
verlables to be senitored in Various plant spullic utlenstalte1.17

M
lec 1982 centroltoes

10 Adoteur of operstor aldt itlife
Consider entslag plaques enliettu
*! panels to sore corrutly lie utlen identitled m

44-40
indicate systee functises

Bev1904
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Adequacy of mtrol reos buttbil54 Nereal instruunteilen 50 utlen identified NA,7
instruentatten triac, availableincentrolreoswas,

Conclosien aet 6dequate to clutly infers
[ ti eperator that criteria for
: kl IN5 IRJ/HP! coeling had been I

reached;thealternativeIPOS
wn not available and not
required to be anllable

L

| .

PetitNJett F0e OsteAf0t KsPON$t TO Wirtts LO15ts:,

7tAdetvacy of Safe datdown IML3 report Pruedures dould be developed Reenamenhtlan balaa haft
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A. ITEMS WITHIN THE SCOPE OF THE ICS/NNI EVALUATION
i

1. Recommendation TR-038-ICS resulted from the B&W Owners Group
ICS/NNI Evaluation and provides for the development and
implementation of a preventive maintenance program for the
ICS/NNI. The ICS/NNI Evaluation final report, BAW-1919,
App. R, program document "o" defines a recommended
preventive maintenance program. This program includes the
power supply monitor and one of its specific intents is to
minimize the likelihood of spurious actuations of the 820
system power monitor modules. Appropriate preventive
maintenance measures are considered by the B&WOG as more
effective in accomplishing this objective than setpoint
changes of the type suggested here. In addition, TR-039-ICS
also addresses the underlying issue of spurious power supply
monitor trips by wiring directly to the output bus, in
accordance with the original design intent.

2. Prompted by events such as the Ranche Seco "light bulb"
event of 1978, the implementation of proper fusing for ICS
and NNI system loads was one of the earliest areas of
reliability improvement addressed by B&WOG Utilities.
Modifications at each plant to incorporate such fusing had
been complete at most plants long befora the inception of
the B&WOG SPI Program. These modifications were among those
described in detail to the NRC by the B&WOG I&C Committee ;

during a series of meetings in 1984. However, system fusing
was acain re-examined under the SPIP ICS/NNI Evaluation.
Recommendation TR-103-ICS addresses the fusing of external
power leaving the ICS/NNI and is being expanded to include
all plants and proper fuse coordination.

3. The underlying concern for this item is that failures of |
Iinterfacing signals not degrade ICS or NNI performance.

This concern was considered in the B&WOG ICS/NNI Evaluation,
and resulting recommendation TR-194-ICS, which is being
revised to include all B&WOG plants, addresses this concern.

4. See response to item 2 in this document.

5. See response to item 2 in this document.
i

6. Recommendation TR-188-ICS answers this concern by addressing )tests of the ICS and NNI power supplies to insure they will l

perform properly. I

1
7. Another major area of reliability improvement undertaken by

'

the B&WOG utilities before the B&WOG SPI Program was !
improved power distribution to the ICS/NNI systems. These
improvements, which were also described to the NRC in 1934,

;

included the installation of redundant AC feeds, the
incorporation of Automatic Bus Transfer (ABT) devices for AC

1

|

!
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! loads and the installation of redundant DC power supplies
for the 820 plants. During the ICS/NNI Evaluation, this |

| area was again examined. The objective. of this re-
'

examination was to develop recommendations, where necessary, >

to assure that the improvements had been implemented at all !

j B&WOG plants. This review resulted in several recommendation !

j including TR-013-ICS, which provides for installation of
equipment necessary to prevent loss of the 24 VDC power ;

supplies due to the losh of a single AC-source and TR-102- |;

ICS which recommended installation of redundant DC power
supplies for NNI-Y at ANO-1.

I
9. The NRC response referencing the B&WOG Safety Performance

Improvement Program (SPZP) is appropriate.' t

;

! 10. Recommendation TR-104-ICS, provides for automatic selection
'

of valid input signals, will provide input signals to the
.

'

ICS so that a loss of NNI-X or -Y, individually, will ngi '

cause a unwanted control actions resulting in a dryout of ,

'
; both OTSG's. Also, recommendation TR-097-EFW separates

AFW/EFW initiation and control from ICS/NNI which prevents
,

loss of NNI-X or -Y from causing steam generater dryout. In !

addition, see response to iten 17 in this document. !

11. Under the SPI Program ICS/NNI Evaluation, the B&WOG I&C
Committee performed detailed plant specific FMEA's of the

,

ICS/NNI for each operating plant except Oconee, which was |
covered by a recent similar FMEA performed under contract to
the NRC. The FMEA's, which were based on detailed modeling
of a reference plant and plant-by-plant analysis by ,

exception for other plants, included power supply failures,
! input failures, NNI failures (for appropriate selector i
j switch configurations) and output failures. Additionally,
4 the B&WOG included in the scope of the FMEA effort a study

of the plant response of the B&W-designed plant to the
. effects of failures within ICS/NNI postulated during the
| plant specific FMEAs. This effort therefore resulted in a
| complete and detailed examination of ICS/NNI failures and
1 their consequences.
1

j 13. See response to item 7 in this document.
1

14. Recommendation TR-104-ICS provides for automatic selection
1

; of valid inputs for the ICS/NNI and will greatly reduce the
; likelihood of unreliable input signals.
1

( 15. The principal focus of the B&WOG on systen stability has
1 been on improvements in tuning. Recommendation TR-107-ICS
i addresses system and subsystem tuning and require:, that such

tuning be performed at a frequency of at least every other
i refueling outage. Additionally there have been other
i recommendations developed which affect stability, such as

I '

.

!
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TR-010-ICS and TR-Lil-ICS, involving system hardware
|modificstions to iuprove stable performanca,

17. Recommendation TR-178-ICS was developad to assure that each
plant wi21 go to a "known safe state" upon losses of ICS or
NNI power. A heat balance should c.e maintained by either
automatic control and/or operator acti ms, which implies the
prevention of overcooling or ovorheacing.

18. See response to item 17 in this documant.

19. See response to item 7 in this document.

20. See response to item 11 in this document.;

21. See response to item 11 in this document.

22. See response to item 11 in this document.

23. See response to item 11 in this document.

24. See response to item 12 in this: document.

25. See response to item 11 in this document.

28. See response to item 7 in this document.-

29. See re3ponse to item 17 in this document.

31. See response to item 14 in this document.

32. Recommend cion TR-104-ICS provides for implementation of an
automatic selector device for acquisition of valid input
signals for control and indication. BAW-1919, App. R,
program document "f" addresses the concern of electrical
cross-contamination between instrumentation channels "X" and
"Y" as it exists afore impleentation of TR-104-ICS.
Implicit in the recommendation, however, is that redundant,
"non-cross contaminated" signals must be enupplied to the
selector device in order for it to accomplish its intended
purpr,se . Thus implementation of TR-104-ICS will address the
underlying concern about cross contamination.

33. Ser,aration of AFW control from the ICS/NNI was accomplished
a ', most B&WOG plants long before the SPI program. This
action is addressed by recommendation TR-097-EFW and has now
been completed at all plants.

See response to question 6 of the NRC's Requcst for
Additional Information (Letter from R.P. Rogers to Jose
Calvo, OG-050, dated December 22, 1987).

3
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34. The plant specific FMFA's, described above in the response
to item 11, addressed this concern. A related result of
these FMEA's was ICS/NNI Evaluation recommendation TR-182-
ICS which recommends the installation of an ABT for the main
feedwater pump controllers to reduce the consequences of a
loss of a single bus. Also see response to item 14 in this
document.

36. See response to item 11 in this document.

39. See response to item 32 in this document.

40. See response to item 17 in this document.

41. See the response to item 33 with regard to separation of AFW
control from the ICS/NNI.
In addition to separation of AFW control from ICS/NNI,
recommendation TR-097-EFW also recommends removal of the
ADV's from the ICS control.

44. See response to Question 19 of the NRC's Request for
Additional Information (Letter from R.P. Rogers to Jose
Calvo, OG-050, dated December 22, 1987)

47. All plants now have an Automatic Bus Transfer (ABT) to |
provide reliable power to system loads. See response to |
item 7 in this document, i

i

49. See response to item 1 in this document.

57. See response to items 14 & 17 in this document.

58. Recommendation TR-012-ICS provides for proper indication to
the operator upon loss of NNI or ICS power.

I
59. Recommendation TR-154-ICS provides for unambiguous '

indication to the operator on the status of control room
indicators or recorders on losses of ICS/NNI power of
signal.

63. See response to item 59 in this document.

64. See response to item 33 in this document, i

65. See response to item 59 in this document.

72. See response to item 17 in this document.

77. Recommendation TR-105-ICS calls for each Utility ie perform i

a field verification of ICS/NNI drawings to assure : hat they |
are up to date and are correct. A revision to this

'

4
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recommendation is being reviewed for approval that will, in
addition, call for the drawings to be upgraded for
legibility and to indicate NNI output functions, signal
input ranges, interlock functions, power supply dependence
(NNI-X or -Y), and coordination of references about relay
contact locations. )

B. ITEMS OUTSIDE THE SCOPE OF THE ICS/NNI EVALUATION

I
8. For a response to this area of concern, please refer to BAW-

1919, Appendix Q, pages 1-2, 3-3, 3-4 and 3-8. Also see
B&WOG recommendation TR-155-EFW.

i

12. The B&WOG utilities have installed Safety Grade Emergency |

Feedwater Initiation and Control systems and have separated !
control of EFW/AFW from the ICS/NNI.

16. Recommendation TR-017-MFW addresses the general area of
concern involving interactions between the ICS and the
feedwater pump turbine control system. This includes |
actions to eliminate unwanted dependence of turbine control
oil pressure on pump speed.

35. The B&WOG has responded to this concern with a |

recommendation for filtkring of steam generator lovel
signals where required, TR-052-SFI.

38. See response to iten 12 in this document.

45. See response to item 12 in this document. In addition, the
B&WOG has developed a recommendation, TR-166-EFW, to monitor
EFW/AFW unavailability.

46. See response to item 12 in this document.

53. Foi- a response to this area of concern, please refer to
B&WOG recommendatien TR-062-ICS and the report of the "B&WOG
review of the June 9, 1985 Davis Besse Loss of Feedwater
Transis.nt" by the B&WOG NUREG 1154 Task Force, published in
August 1986, page 3-41.

54. Please refer to B&WOG Operator Support Committee
recommendation TR-158-OPS and to BAW-1919, Appendix S, page
3-5.

!
55. See response to item 54 in this document. l

i

|
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C. ELANT SPECIFIC RESPONSES REQUIRED

Requests for responses to the following items should be
addressed to each specific Utility:

26.

27.

30.

37,

42.

43.

48.

50. IE Notice 84-80 does aqt involve a recommendation
to "eliminate mounting of electrical contacts on ;

doors of NNI/ICS cabinet (s)..." as is stated in
the NRC table. Instead it involves assuring that
cabinet doors do not contact powur supply wiring. ,

Information about the Utility actions wi.th respect !

to this IE notica must be obtained directly from I

each specific B&WOG Utility.

51.

52.

16.

60.

61.

|62.

66.

67.

68.

69.

70.

6
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71.

73.

74.

75.

76.
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