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Suite 525 ¢ 1700 Rockwille Pike ¢ Rockwille, ML 20852 o (301) 230-2100

January 11, 1988
0G=-062

Mr. Jose A. Calve, Director

Project Directorate - IV

U. 8. Nuclear Regulatory Commission
Washington, D. C. 20555

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, 05-050, 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-19.9,
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 itenms
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 Utiiities
responded directly to the NRC. Per discussisn with NRC Staff, we
therefore refer these items to the NRC for retrieval and review
of the appropriate plant specific documentztion.
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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



NRC's Question Number 4

Subsequent to the meetings between the BAWOG 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: "A; discussed with
you previously, a prime goal of the reassessment program should be to once
and for al) resolve all concerns identified from the staff's previous

fnvestigations ¢ BAW reactor transients involving the NNI/ICS.® In the
staff's second reedback letter, dated September 12, 1986, we reiterated
this point with emphasis,

The staft review of Section m, "Responses te NRC Questions Involving the
NNI/ICS Evaluation,® of Appendix R to BAW-1919 was not successful in
finding a BAWOG response to this point.

The staff has prepared a table specifically {dentifying each of the
previous NNI/ICS concerns, and fdentifying the corresponding BAW-1919
specific recommencations which address the original concern. A copy of
this table s attached.

When the staff attempted to complete the table by entering the BAN-1919
recommendations, it became obvious that the assistance of the BAWOG would
be helpful to assure appropriate correlation of the recommendations.
Please review the staff table for proper entries in the “BAN-1919
Recommended Actions® and "References® columns of the table, and suggest
appropriate changes. This action 1s desirzble so that when the table is
used to determine whether each of the previous concerns has been resolved,
there will be agreement between the BAWOG and the staff with .egard tc
which BAWOG actions address which concerns.
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Table for Question Number 4

PRE) Y IDENT NCERN
PREV! ! NTAT AX 18! |
D IAV06 (DAV-919) PECOMNENDED AC! 0N
Boa08 (BAN-IIY)
(08N SQURCE PECONRENDATION RECORMENCED ACTION

FREVENIIQN OF MITISATION OF EFFECTS OF NNI/ICS (OSSES:

Saurtagy artuitiany of Paver

Nonitor ssdule trip
Avard overcoaling Lransients
Like *Light duld' eveat

Loss of conlrol 1008
inslrusentation

Meguacy of pover distridution
systes

Adequacy of pover distribution
systen

Mequacy of pover distridution
systen

OC pover distridution schene

ATW contridules 1o gverioeling

Failure of controls could
imibiate Lransiont or inhibit
sitigation of transieat

Loss of single NNI cabinel caa
cause "dryoul® af dath 0158

S0 Letter
to NC
Mar 1378

AU report
lun 1978

SKUD report
:sﬁ ”7'

SRUD report
Jun 1378

SAUD report
Jun 1978

SAUD report
Jun 1978

SAUD report
Jun 198

SHUD report
Jun 1IN

NUPES-0360
p.4-2
Ny 1919

NUREG-0360
p.8-2
Hey 1979

Inerease avervaltage sotpoint
from 27 to 29 Véc

Design should include capiplug
for Lighted push-bultons

Design sheuld include sengrate
Power Ronitor nodule for
selector switches and other
loady oa aain coatrol doird

Fuse all loads on MA[-1 and
LLIE |

Determine possibility of using
lover size fuses

Perforn tests to determine if
coordination of evercurreat
protection schene is adequite
and perforning properly

Betornine possibility of
ioproving praseat configuration

Aute imitiation of AP haspers
operator's ability to proveat
an ercessively rapid cooldowa
rate

Reevaluate contros systems and
their signilicance to safety

Study how to elininate sigmal
conversions for beth *sturtyy’
Tevel channels Being in single
cabinet

No acbion (dentylied

No action 1dealilief

A !
Fatlore of interface signals
vith cosputer,indicators, and
recorders shall not degrade NI
or 1C8; duflers or isolators
shall be provided

ke BAR1919 Reconnendation:
S0 (R should provide luses
for all extermal pover leaving
NN1/1CS cadinets

Mo action ideatified

No action identifing

No action 1deatifind

Ho action idestilied

PALROS Salety Pirformance

[aprovenent Prograa (SPIP)

No action 1dentified

PErtste

ot
Aeplizile
'NA)

wA

Dralt
Systme
Reqa'ts

ltes 1.2
Rov 19%%

Reeting
vilh B¢
Dec |9

W

L

LL}

A

BAN-1'19Y
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/12

/3
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/8

/6

7

/8

THI=2 related salety
signtlicance

Autasimitiation of ATH

Unreliable pover supply systen

Unreliadility of input signals

Systea shability

Loss ¢f Dolh nain Teedvater
pusps due to ICS failure

Slean generator overfill and
overconling due to 1CS failure

Overcooling due to ICS failure

NRC Order
(te SMUD)
Ty 1979

NURES-0578
[ten
hita
l 1

BAN- 1564
Sec. 2 10
Aug (979

BAN- 1564
Sec. 3 10b
Aug 1979

BAN- 1564
$et. 31t
Avg 111

BAN-1 %64
Sec.3. 2.0
Aug 1979

BAV- 1564
Sec. 2,20
Aug 1979

LIV RRMY
Sec.2.2.¢
(WPRELE

Provide o Failure Medes and
E/Tects Analysiy (FREA) of ICS

Frovide avtorinitiation of AFY

Review NRI/ICS pover supply
reliability for possidle
changes to enhance reliability
and salely

Review input signals fros the
NI/RPS systen to the ICS,
speciftically, the RC flov
signal, Tor gossible changes to
enhance rellability and safety

Review the 1CS/00P systen
tuning, particularly feedvater
condensate syslens and the ICS
controls, for possidle changes
to enhance reliability an?
salety

Review for possible changes to
enhance reliability and salety
by preveating or witigating the
corsequences of loss of oil
pressare vhen the ICS drives
the pusp Back Lo ninious speed
stop

Review for possible changes to
tahance reliability and walety
by preveating or mitigating the
consequences of [nadvertently

opened feedvater startup valve

Review for possidle changes to
enhance reliadbility ind safely
by providing seany to prevest
or mitigate the consequences of
open turkine bypass valve

BAR0S commigsioned BAN Lo
perfore FREA; led to BAN-| 364

BAN and licensers prososed nev
Energency Fendvater Initiation
and Control systen (EFIC)

] A " vyl }
Design shall include quality
redundant pover sources such
that the losy or degradation of
one vill not cause NI or ICS
Yo challenge safely systens

feconnendalion heing developed:
Single analog input vignal
failures shatl not result in
spuriovs control action that
causes trip or challenge of
salety systen; design shall
awte select valid indications
and inputs for ICS

Reconnendation being deve|oped:
Plant control should respond
vithout instability and vith
proper responses to aveid
(nitiation of upsels or
transients) systen should b
tuned avery other refueling
outage

No action identified

Leconnendation being develogeqs
Upon loss of all WNI/ICS pover
the systens shall position
dctuated equipnent to ainisize
potential for everheating or
overcooling the prinary systen

!
Upon loss of all WNIZICS paver
the systens shall position
actoated equipnent Lo nininine
potential for overheating of
evercooling the primary systun

BN 1%y
g 111

Mooty
with g7

HTIEED

Dralt
Sraten
fenn'ty
i
1.3.2.
Nov |48

Praft
Syston
LITTREY
[Lens
1.4,
1.3.31
Nov 1788

Praft
Systen
Regn'ly
ften 24
Nov 17%%

L1

Braft
Systes
Reqa'ly
Itey
1.3
Nov 1796

Draft
Systen
Fean'ls
Ity
1.3
Nov [Y88



20

24

6

27

s

Loss of paver 1o contrals end
te cantrel rosy instrunentalion

Weatnesses i BLWOS TNEA
(BAN- 1564, Ay 1970)

Wealnesses in BAN0S FNEA

Veaknesses in BAROS FAEA

Weakaesses in BAWOE TNEA

Neaknesses ia BLW08 FREA

Weaknesses in BLW0G THEA

Tonsequences of loss of NI
po et

Consequences of loss of Ml
pover

Loss of pover supply

1€ Bulletin
18-
Action 1.0
Nov 1979

OPNL review
of BAN-|S84
Sec.b. 2.1
Jan 1980

CRML reviev
of BAN-1564
Sec.6.2.2
Jan 1980

ORNL reviey
of BAN-1564
Sec.6.2.3
Jan 1980

ORNL review
of BA¥-|%564
2ec.b.2.4
Jan 1980

ORNL reviev
of BAN-1564
Sec.6.3.1.1
Jan 1380

ORNL reviey
of BAN-1%64
SO(.‘.3-|.3
Jan 1780

MC Seneric
Letter
LS

NRC Beneric
Letter
Mar 1980

[ndustry
reviey of
CR-3 event
NSAC-3
INFO-1

Rec 111A
Rar 1980

Review buses supplying pover to
[RC systens that could affect
the ability Yo athieve ¢old
shutdewng 1dentifly 10C loads
and evaluate toss of pover to
these loads) descride proposed
design aodifications

A fault tree for loss of
feedvater should e developed
based on equipaent diagrins
rather than lfuactional dlexcks

The FREA should have included
other systens vith vhich the
I1CS interacts, such as M1 and
pOVAr SOUTCeS

Pover supply ‘ailures sheuld ho
evaluated 1 Getail
specific reconner ations
developed

Singlatica tools used vare
deficieat in Wheir dynanic
range and conponent details

[aprovenent {s needed in areas
of RAL/ICS systen arrangenent,
chanaeling, and selection of
input signaly

Since there is o tight coupling
Betwern the secondary systen
which (9 controlled by the ICS
nd Yhe primary systen, dynanic
performance should be studied,
including offecty of control
lisitabions on plant stability

Addross each CR-J propesed
corrective action in teres of
applicability to your plaat

Expand reviev under 1E Nlletin
19-27 to include inplications
of CR=3 avent lof Feb 26, 1990)

Investigate and take corrective
action regarding need for
backup or dus Lraasier
capadilities

Rernnaen A v .

Upon (238 of any one estermal
Lac) ¢r ¢ pover source, the
NNT o0 108 will not cause aa

unnecessary challenne to RPS ¢

salety systens

No action idaat fing

No action identified

No action identiftied

No attion identified

No action ideatifind

BLWOR SPIP Independent
Seasitivity Study

Various plant-specific actions

Various plant-specific actions

!
For ac power leaving MNI/ICS,
systen shall have automatic
transfer to redundant source

brait
Systen
Pron'ils
T
1320,
1.2
Nay 1388

NA

A1)

LL]

BAw- 1909
Sec, ¥
Ay 1388

XA

AL}

Jralt
Systen
fega'ly
ETY
1.3.2.4
Koy '™
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hr

a3

M4

5

&l

Close electirical couplings

Spurious contral systen actions

Spurious ~oatral systes actions

Electrical cross~contamination
of inslrusenls channels and
also of conatrols

Loss of auto-start of MW

Elfezts of loss of single bus

Spurious loss of Mat sim

Elfects of loss of
instrunentation pover

NSAC-]
LT L
Rar 1999

N3AC-]
Rec. I11.A.3
Mar 1780

NSAC-)
Rec. 111,44
Mir 1980

NSAC-2
Rec. I11.MS
Mar 1980

NSAC-]
Rec. I11.A8
Mar 1980

NEAC-3
Rec, 111LA?
Mar 1980

NSAC-)
Rec. I11.C
Mar 1990

K€ Orders
(-3
tvent)

Apr 1380

Investigate and take corractive
ection reqarding coupling of
indication, control, and
conputer input signals

[avestigate and take corrective
action reqarding PORY opening
and ids Tailure sodes due to
voltage variations

[avestigate and take corrective
action regarding the
susceptibility of control
systens to incorrect
infornaticn caused by
electrical faults, 0.9, cheking
of I fTeedvater

Investigate and take corrective
action regarding use of
selector svitches) vhere
practical conduch field tests

Iavestigate and take corrective
action regarding *eid-scale’
instrument failures that can
cause, for exanple, loss of
autosstart of AFW due to stem
geaerater level indication
ppearing to be higher thaa
et

Investigate and take corrective
action reqarding assiganeat of
instrusents to specific buses
1o asswre oy such rodundancy 4y
possible

lavestigate and take corractive
action regarding isolation of
stean generators spuriowsly by
the Stean Generator Rupture
Matrix or equivalent systens

Deternine offects of various
conbinations of loss of
instrusentation and control
functions by design reviev
analysis and verification by
test

] sndation A

(onsidered: Upan loss of NA|
or 105 power, the affected
contral fuaction shall take
aippropriate defeasive oction or
90 to sale wlalegy possidle
patAs Lo solution are given

Various plant-specific actions

- ] ) t
4. Redundant & pover supplieg
should be (nstalled for NNI-Y
at Ang-|
7. Incorparate auto selection™
of valid input signals for
indicotion and contrel,

Mo action identified

Bach Lo connitten for
additional details

No action ideatified

Leconnendation being
(ongidered: Provide filtery on
input QTS6 level sigaals that

Can cause spurious acluations

Bo action (dentified

deat

Palhg 19
Selutiee;
Prodles 3
hug 1936

Heeting
vith wC
Dec 1786

Reeting
vith ¢
Dec 1388

L}

BAw-1009
hgp. M
Actioa 1§
9.3-
Ay 179%

YA
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&3

Spurious civirol systen actions

1CS contra! of AN

Electrical crosseontyningtion
vithin paver distridution,
signal paths, and €5 1tself

Undesirable failure sodes of
power source, signal source,
and 1CS itsel!

lapleneatation of aristing
reconnendalions

[aplesentation of existing
reconnendations

Toplesentation of existing
reconnendalions

Nunerous aad conplicated
cperator actions ascessary

ds Reliable initiation of NV

& Salety-grade autosinitiation of

Ay

B¢ Qrders
kpr 1780

NUREG-0847
Pec,2.2.2
fiy 1980

NUPER-064)
Ree, S
My 1380

NURES- 0647
fec, 5.4
Ray 1980

NUREE 0667
Rec, 5.1
Ray 1980

NUREG- 066/
Rec, 5.9
Ry 1980

RUREGS- 0647
Rec, S0
Ty 1980

TREG-0647
Ree, U1
Ray 1980

MREG-0Y)
'!l!ll.)
Rov 1780

MRC Order
fte SMUD)
Mar 1983

Correct electrical deficioncios
vhich nay allov the PORY yag
pressurizer spray valve to open

on WAL pover failurey (3e @30)

AFW should de automatically
inttiated and controlled (0788
Fevel) By o salety-grade systen
independent of WA[, [CS, and
olher non-safety systen

Pover buses for NNI and signal
paths of NNI should be
separated and channelited

ICS should have provisions for
delocting gross failures and
taking appropriate defensive
action

Proept follovup action should
be Laken on BAN-| 564
reconnendations

Eviivate NSAC-2/INPO-| .

reconnendalions

Prospt followup action shovld
be taken oa [E Niletin 19-07

Rodifications should e vade to
reduce nanval [nnediate actions

Install auto-initiation of AW
independent of IS

Install safety-grade aute-
inttiation of MW during the
1983 refurling outage

Various plant-specific actions

BLV and liconsees proposed nev
Energency Feedvater Initiation
and Control systen (EFIC)

No action (dentified

tly BAN- 4 Adation:
Lo Assure that plant vill go te
safe state vithout operatoer
action upon loss of WNI/ICS
pover

3. Bewove from WNI/ICS any
initiation and control
functions for AFW or
atnospheric dump valves

10, Systen tuning shall be
perforned every other refusling
oulage

See entries adove

See enlries adove

- R 1
Lo Assure that plant will go te
safe state vithout operator
achion upon loss of WNI/ICS
pover

See entry above

Plast-specific actions

YA

Reeting
vilh M7
Sep 199

AL

Reeting
vith o
Dec 1998

Reeting

vith W

Dec 1788

XA

LL)

Meeting
vith ©C
Dec 1788

LL]



42 Unreliablie pover scurces

Conplon c3arator actions

¢ ARCRSSALY

ey Avoiding uanecessary failure

[ FLINT Y

so aechinisng

g Acceptability of systens that
isalate the stean generatory

Avording uanecessary failure

1€ Info
Nolice
8180
Nov 17984

1€ lale
Notice
84-80
Nov 1384

1€ lafo
Notice
8490
Nov 1984

1€ Info
Notice
84-80
Nov 198

NURES- 1154
Princ.Con-
¢lusion, §
July 1989

Consider installatiom of
avtonatic dus transler swileh
Delween ac duses

Consider providing single
nanual action that would place
conputer pointy (backup infe
source) on analog trend

Consider scheduling of
calibration of W] and ICS &
pover supply alare and trlp
setpoints every refueling
eutage

Consider nodification to
tlininate sounting of
electrical contacty on doors of
NNI/1CS cadinet doors

STRCS at Davis-Desse does not
aeet single failure criterion

° inlo on RCS loops

Avaitladidity of niniove

5 indicators for sale shutowm

54 Operator infornation

55 Operator information

&6 Valve position indication

Avatlabililty of control roce

SRUD report
Jun 1978

1€ Bulletin
79-0%4
Mr 1919

NRC Ordery
(te SAUD)
Ry 1979

XRC Orders
(to SMUD)
My 1909

NUREG-0578
[ten
1.3
Jul 1979

Study the practicality of
providing indication for both
RCS Loops even though WNI-1 or
NXL-Y power is inoperative

Assure that indications for the
sininun et of plant variables
needed Tor sale shutdown vill
be available

Provide for Linely operater
sobification of aeto f(nitiatica
of MY

Provide Linely verification to
operator of AW flow Lo 0158

Provide positive valve position
instrusentation for PORVs and
salety valves

£ A IAg grv o
ANT and 1CS shall b desigaed
thal 4t pover leaving e
Systen shall Mave an aute
transler

No action identifieg

Reconnendalion being develoged:
System calidration shall de
perforned every other refueling

outage

No action idestilied

No action identified

Mo action identified

Ro action identifing

No action identifind

No action identifiod

Variows plant-specific actions

Draft
Srsten
hata'ts
T
1.3.2.¢
Nov 138%

NA

rant
Systen
Peqe'ty
TS
Nov 11%

L)

XA
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Lass of irZizition of sgin
feedwaler )¢

5% Mare o 1 of 14C dus pevar

6/

Losy of contral rooe
indicaticas

Verification of adequacy of
control roce indicitions

Malpetfornance of alares) loss
of infornation

Loss of bactup info from plaat
conpuler

Indications of lost contrel
functices

PAV- 1564
Sec. 2200
Ayg 1979

1€ Bulletin
n-u
Action |4
Nov 1979

NRC Beneric
Letter
Mar 1990

NRC Beneric
Letter
Mar 1980

NSAC-]
Pec. 111,01
Rar 1980

KSAC-)
!.(.'l""z
Rar 1980

NRC Orders
Apt 1989

Reviev for possidle changes Lo
enhance reliadility and salely
regarding 105 farlures that can
result 1a driving the sain
feedvater punps Lo winioue
speed siop

Review buses supplying pover to
[6C systons that could affect
aility 1o reach cold shutdown;
ideatify and raviev for each
the alarn/indications provided
in the contral rooe to alert
operators to the loss of pover
1o the bus; describe any
proposed design sodifications

Address infornation available
to the operator iscluding hov
the operator delernines vhich
infornation is reliable and
inciuding ideatifying vhat
infornation is needed to bring
the plast to cold shutdowa

Address the feasibility of
performing 4 test Lo verily
that reliable information will
ITIL

Investigate and take corrective
action reqarding instances of
alares conditions returaing to
noraal without any prier
indication of having reached an
alare state) including loss of
conputer info dus Lo overload
and loss of cosputer data o
in=core Lemperatures below 106
degroes F,

Investigate and take corrective
achion regarding losy of
Lransient sonitoring asd
recording due to lack of
recording of plant paraneters
independent of the plaat
conputer

Rake changes in squipnent and
contrel systess to give clear
indications of functions which
are lost or vareliable

No action identilied

!“““l'“lu “‘A. "v!““!x
Alares in aain control roce
shall allov operator to
deteraine specifically which
pover source Mas failed, lor
N1 and ICS pover; ac and d¢
SOUTCHS Ak dcareed separately

'
Whea WNL/ICS faily, status of
instrumentation in control rooe
is readily recognizable by the
operator

No action identified

No action i1deatified

No action identified

Mo action identilied

NA

Draft
Systn
Reqn'ty
Hea
bedadit
Nov 17%%

Draft
Systen
LITTHRTY
ten
1.3.3%
Nov 1986
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Confuning or Veleding
Indications to Sperator

o5 Pty (nstranentation

ﬁ

info on RCS 1oopy

Instrusentation

,é., Aaquacy of TORRinINg or Dackyy

t Cblﬂlunty of core temperatyre

instreaentatoe

CTRackw (ndications for
trmlnuhumotl

L0 Mequicy of sperater un

o MALaiTity of contral 100y

NURES 0447
Rec.5.b
My 1980

WURES-066)
Rec.8.¢
Kay 1990

MREE-088)
Rec¢.5.¢
My 1980

WRES-085)
Rec
Key 1980

PURTE- 0447
Rec,?
Moy 1980

NRC Reg
Wite |9
bec 1902

IE Inte
Motice
M-
Bov 19

Power supply Arrangenenty
$hould e reconsider e to
eliminate *eid-scale’ fatlures
O 4 preferred fatlure node for
Instrunentation

Maltiple ingtropent failures
shoyld be urandiguously
indicated to Juide operator
Belection of alternate
Instromentation

Study the practicality of
Providing indications for both
1003 one channgl Could b oo
M-I, the other on LIS
instead of loop s being
Povered by W11 and loop '3
being powered by M-y

Estadlimd the ininoun set of
PAranatery needed (roconnended
list Included)) Instrupentaton
for these shaul¢ b rellable,
Tedundant, aeet siety systm
Landards; ot least one Channg)
for sach paraneter hall e
Tecorded for trending otc

Plant donigns should include
flexidility to substityte
conbinationy of in=tore
throocouples for Mot-ieg looy
RT%8 on fnput tg sebcooling
(AT unentation; in~cory
thernocoup) ee oyl g be
continuous or oa 4 trending
dinplay

Proscrides o bininee nusber of
Yariables to b BOAILored in
contrel roos

Comider Tevising plagues o
MR panels to nore terractly
IMicate systen functiong

TEmsm - Ll —

DU S = o .« o

— Am_nw—-_

Back to commitier for
4dditiong) LTI

] !
Whea WNI/1C8 fally, status of
INstrusentation (a tontrol ro0m
I8 readily recognizable by the
operator

& action ddentiting

B action Tdent|f{og

Yarfowy plamt-specific ctions

Variogs plant~spacific ctions

Mo action identf]e

Reeting
vith WRC
Dec 98¢

ratt
Systes
Rega'ty
Iten
]1303'.
Moy (98¢
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o Meguacy of control roce NURES-115¢  Normal instrumentst|on
instrusentation Princ, available {n control roos vas
Conclosion  mob adequate to clearly infore
] operator that criteriy for
1w R/WPT cocling Md been
reached; the alternative P08
vis sot available and not
required to be available
PROCEQURED FOR QPERATOR BESPONSE 10 WNI/ICS LOSSES:
n Aequacy of Safe shutdows SWUD report  Procedures should be developed
capadility Jun 1970 for safe shutdown upon totsl
1oss of W11 or #MI-Y pover
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Responses to Table Items



A,

ITEMS WITHIN THE SCOPE OF THE ICS/NNI EVALUATION

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 virin? directly to the output bus, in
accordance with the original design intent.

Prompted by events such as the Ranch:> 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 again re-examined under tha 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.

The underlying concern for this item is that failures of
interfacing signals not degrade ICS or NNI performance.
This concern was considered in the B&WOG ICS/NNI Evaluation,
and resulting recommendation TR-194-ICE, which is being
revised to include all B&WOG plants, addresses this concern.

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

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

Another major area of reliability improvement undertaken by
the B&WOG wutilities Dbefore the B&WOG SPI Program was
improved powver distribution to the ICS/NNI systems. These
improvements, which were also described to the NRC in 19:4,
included the installation of reduniant AC feeds, the
incorporation of Autcmatic Bus Transfer (ABT) devices for AC

1



10.

il.

13.

14'

15,

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 implementeld at all
B&WOG plants. This review resulted in several recommendation
including TR-012-ICS, which provides fcr installation of
equipment necessary to prevent loss of the + 24 VDC power
supplies due to the loss of a single AC source ard TR-102-
ICS which recommended installation of redundant NC power
supplies for NNI-Y at ANO-l.

The NRC response referencing the B&WOG Safety Performance
Improvement Program (SPiP) is appropriate.

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 not
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 generatcr dryocut. In
addition, see response to item 17 in this document.

Under the SPI Program ICS/NNI Evaluation K the B&WOG 1I&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
switch configurations) and output failures. Additionally,
the B&WOG included in the scope of the FMEA effort a study
©of the plant response of the BiW-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
their consegquences.

See response to item 7 in this document.

Recommendation TR-104-ICS provides for automatic selection
of valid inputs for the ICS/NNI and will greatly reduce the
likelihood of unreliable input signals.

The principal focus of the BiWOG on system stability has
been on improvements in tuning. Recommendation TR-107~ICS
addresses system and subsystem tuning and requires that such
tuning be performed at a fregquency of at least every other
refueling outage. Additionally there have been other
recommendations developed which affect stability, such as

2



17,

18,
19.

20.

22.

23.

24'

25.

28.

29,

31'

32.

TR-010-JCS and TR=-(1l1l-ICS, 4involving system hardware
modific.tions to iuprove stakhle performancz,

Recommendation TR-178-ICS was develop:d to assure tnat each
plant wi’l go to a "known safe state' upor losses of ICS or
NNI power. A heat balance should re maintained by either
automatic control and/or operator act..rs, which implies the
prevention of overcooling or overheacirnrg.

See response to item 17 in this docuamant.
See response to item 7 in this document.

See response to item 11 in this documant.
See response to item 11 in this document.
See response to item 11 in this document.
See response tc itea 11 in this document.
See resporse to item 11 in this document.
See response to item 11 in this document.
See response to item 7 in this document.

See response tc item 17 in this document.
See response to item 14 in this document.

Recommer.? 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 "¢" addresses the concern of electrical
cross~contamination between instrumentation channels "X" and
"y" as it exists Dbgfore implemn~ntation of TR-104-ICS.
Implicit in the recommendation, however, is that redundant,
"non-cross contaminated" signals must be supplied to the
selector device in order for it to accomplish its intended
purpcse., Thus implementation of TR-104-ICS will address the
underlying concern about cross contamination.

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 1response *+*o question 6 of the NRC's Request for
Additional Information (Letter from R.P. Rogers to Jose
Calvo, 0G-050, dated December 22, 1987).



34.

36.

39.

40,

41.

44.

47.

49.
57.

58.

59.

63.

64.

65.

72.

77,

The plant specific IMFA's, described above in the response
to item 11, addressed this concern. A related result of
these FMEA's was ICS/NNI Evaluation recommendaticn 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.

See response to item 11 in this document.
See response to item 32 in this document.
See response to item 17 in this document.

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 1lsco recommends removal of the
ADV's from the ICS control.

See response to Question 19y of the NRC's Request for
Additional Information (Letter from R.P. Rogers to Jose
Calvo, 0G-050, dated December 22, 198)/)

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

See response to item 1 in this document.

See response to items 14 & 17 in this document.

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

Recommendation TR-154-ICS provides for unambiguous
indicaticen to the operator on the status of control room
indicators or recorders on losses of ICS/NNI power of
signal.

See response to item 59 in this document.

See response to item 33 in this aocument.

See response tc item 59 in this document.

See response to item 17 in this document.

Recommendation TR-105-ICS calls for each Utility {¢ pertorm
a field verification of ICS/NNI drawings to assure :chat they
are up to date and are correct. A revision to this

4



B.

12.

16l

39,

38.

45.

46'

353.

54.

55.

recoumendation is being reviewed for apprcval 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.

ITEMS OUTSIDE THE SCOPE OF THE ICS/NNI EVALUATION

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.

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.

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

The B&WOG has responded to this concern with a
recommendation for filtering of steam generator lavel
signals where required, TR-052-SFI.

See response to iten 12 in this document.

See response to item 12 in this document. 1In addition, the
B&WOG has developed a recommendation, TR-166-EFW, to monitor
EFW/AFW unavailability.

See response to .tem 12 in this document.

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

Please refer to B&WOG Operator Support Committee
recommendation TR-158-0PS and to BAW-1919, Appendix S, page
3-5,

See response to item 54 in this document.



C.

PLANT 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.

51.
52.
56.
60.
61.
62.
66.
67.
68,
69.

70.

IE No*ice 84-80 does not involve a recommendation
to "eliminate mounting of electrical contacts on
doors »f NNI/ICS cabinetf=z)..." as is stated in
the NRC table. 1Instead it involves assuriang that
cabinet duors do not contact powur supply wiring.
Ir“ormaticn about the Utility actions w'th respect
to this IE notice must be obtained directly from
each specific B&WOG Utility.



71.
73.
74.
75.

76.



