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MEMORANDUM FOR:  Assistant Directors for DSI, DST, DE, DL & DHFS

FROM: R. wWayne Houston, Assistant Director for Rezctor
Safety, DSI

SUSJECT: REVIEW OF GESSAR-I! DESIGN IMPROVEMENT

Reference: Noustbn. R. ¥., to Assistant Directors, "Review of

GESSAR-1I Design Improvement,® August 1, 1982,

The referenced memo (Attachment 2) requested your participation in the -
development of a list of potentia)l design improvements for the GESSAR-I1
design. The Yist will be used by the staff to ensure that *he CP/ML
Rule, 10 CFR 50.34(f) (1), 1s met, specifically in regard to seeking
*improvements in the reliability of core 2nd containment heat remova)
systems 25 are significant and practice) end do not impact excessively
on the plant.,*

Attachment 1 s 2 summary of the information that was received in
response tc the memo, Staff members of DSI and DST have attempted to
edit the information to focus concepts and reduce ambiguity, and we
would 1ike to continue this process where possible. Accordingly, !
would appreciete your staff's efforts in reviewing the current 1ist to
identify any final revisfons before we ask DL to set up 2 meeting to
¢iscuss the 1ist with GE. You will note that each item on the 11st hes
beer tentatively classified as being representative of either 2
*prevention” fix, 2 "mitigation® fix, or both.

I would 2iso app ecfate your comments on the process that we propose be
used to soifcit GE's response to the final Yist and to the associated
section of the CP/ML Rule, We currently intend to require that GE
provide & forma) response in accordance with the following guidelines:

(1) GE shoulcd discuss each item on the 11st and provide & qualitative
essessment of the relative merits and detriments, Any additionz)
design irprovements not presently on the 14st thet have been
considered by GE should be added and ciscussed.
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Ir addition, GE should perform & quentitative renking of each item
in terms of i1ts potential relative impact on overz!) plant risk,
Ar example of an gcceptable ranking method is the cne described in




.. . hssistent Dircétor = S e2e JAN 0 ¢ was

NUREG/CR-3385, “lleasures of Risk Importance and their Applice-
tions", July 1883, HNUREG/CR-338%5 describes anm2lvtical anoroaches
to quantifying two measures of system value that are useful for (2)
prioritizing plant improvements that carn most effectively reduce
risk, end (b) prioritizing plant improvements that 2re important in
religbility assurance and maintenance activities, The measures are
c2lled "risk reduction worth" and "risk achievement worth" respec-
tively, Other approaches for ranking mey be acceptable. GE's use
of &lternate methods should be discussed with the staff,

(3) Besed on the above, GF should identify promising means of risk
i reduction anc perform preliminary cost estimates for & selected set
of improvement ‘schemes based on cdiscussions with the stafs,

(4) Following further discussions with the st2ff, GE would then be
required to perform detailed risk, incrementa) risk, anc cost
benefit analyses for 2 selected subset of potential design improve- -
ments.

Plezse refer any cuestions to Brad Hertin (X28507) and provide any
corments by Jenuary §, 1984,
2% ~igizel signed ¥
E. Teyne Ecustea ”

R. Havne Houston, Assistant Director
for Reactor Safety, DS!
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ATTACHMENT 1

POTENTIAL DESIGN IMPROVEMENTS FOR GESSAR-1!

:

Accident Management/Human Factors Considerztions (M) (1)

&. use of acvanced instrumentation important to accident manape-

ment including improved transient indicators, control room

deta acquisition and display and 2larm prioritization,

b. computer 2ided arti€icial intelligence including attention t¢
risk fssues in man-machine interfaces,

¢. improvements in m2intenance procedures end manuals for GE
scope of supply,

¢. extension of emergency procedure guidelines to cover severe
accidents, .

e. use of simulators for operator trazining for severe 2ccidents,

Augmented Reactor Decay Heat Removal (PaM)

&. improvec reliability of decay heat removal at operating
pressure (HPCI, RCIC),

b. eddition of active decey heat remova) system capable of
operating 2t system pressure,

¢. @addition of passive decay hezt removel system (such 2s an
isolation condenser) capable of operating 2t system pressure,

d. improved reliability of depressurization system,

e. items 2, b, ¢ designed for low pressure, -

% 1nstn1lat1on of & dediceted suppression pool heat remove)

system,

Increased Contzinment $,90b111ty Margins (M)

¢. increzsec volume

b. increasec pressure f2§1b411ty (e.g., increased to 25 psi or
higher from 15 psi)'®’,

¢. improvec pressure suppression ~eldability,

d. 1ncr§ased temperature mergin (improved penetration sezls,
etec. ),

e. improved vacuum breaker design,

Augmented Conteinment Heat Removal (PEM)

d. @active and pessive s {stcms (including essessment of enhanced
suppression pool cooling vs, high!r cepecity heet sink-perhaps
30% ful) power capecity for ATWS

b. peassive ultimate heat sink,

Conteinment Atmosphere Mass Remova) (M)
:. £41¢tered and unfiltered vent systems,
B. low flow end high flow vent systems,

f:; P denctes a system capebility improvement that is meinly
preventive, M denctes an improvement that 1s mainly rwtﬁ;e-
tive.

(2) For ltem 32 end 3b, sensitivity assessments of risk vs, volume
and pressure would be useful,
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Combustible Gas Control Systems (M)

é.

b.
c.

inerting including considerztion of preinerting, pestiner:ting,
an¢ preconditioning,

hydrogen igniters,

use of existing or enhanced fire suppression systems.

BWR Containment Spray Systems (P&M)
- including consideration for: capacity, initiation, weter source,

AC/DC dependencies, installation of 2 dedicated system, and
~ability to connect to & fire truck.

Specific Prevention Concepts (P)

b.

improved valve or drain design (e.g., SRVs, MSIvs, ECCS

equipment room drezins, rad waste system drcins)

improved control logic and component design to provide reli-

able operation over the full operztionz] range (e.g., feec-

water controls and RMR systems).

reduction of common cause dependencies:

- pump cooling and ventilation,

- service water dependencies,

2ir supply dependencies,

other support systems,

relocation of equipment to improve separation and

protection,

- divcr§1ty of manufacturer of redundant egquipment (e.g., LPCI
pumps

modification or alternate selection of equipment based on

operating experience (e.g., replacement of 3 stage Tarpet Rock

safety relief valves with 2 stage),

Improved AC Power Supplies (P)

.D
b.

c.
d.

more and/or improved diesel generitors and electrica) divi-
sions,

uninterruptible power supply providing backup power to equip-
ment critice) to safe shutdown,

bus crosstie advantcgcs/disadvantages

diverse motive sources (e.g., ges turbine).

improved DC power Supplies (P&M)

e.
b.
c.
d.

higher capacity betteries, ‘
edditiona] batteries and electrice) divisions,
diverse DC power systems (e.g., fue) cells),
bus crosstie advantages/disadvantages,

Improved Capability for ATWS (P)

e.
.

c .

giverse electric scram,

improved CRD hydraulic system including scram discharge
volume,

pdditione) standgby liquid control system pumps or other SELC
system improvements.
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Improvec Seismic Cupability (P)

e.
.

integral basemat,

increasec design mergin for those systems and components whose
feilure is shown to contribute significantly to seismic
relzted risk,

System Simplification (P)

‘ .

elimination of unnecessary interlocks &nd auto initiztion
systems,

elimination of certain redundant valves and components that
¢re shown to have 2 negative effect on overzl) plant safety,
elimination of seismic and pipe whip restraints.

Retention Devices (M)

including consideration of specific concrete types (iimestone

vs. basaltic) in the current cavity,

including 2 consideration of modification of the cavity

geometry (2ccess ports, floor slope, 2ddition of corium flow

diverters, etc.) to accomplish:

&¢. eguipment protection (e.g., electrice) penetrations),

b. retention of corium within the cavity region,

c. dispersal of the corium outside the cavity including
diversion to the suppression pool.
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MAR 07 1854

Docket Ko,: 50-447

MOMORANOUM FOR:  Frank J. Wiraglie, Assistant Director
for Safety Assessmont .
Division of Licensing '] S ’
FROM: 2. Wayme Bouston, Assistant Director
for Reactor Safely
Division of Systems Integration

SUBJECT: REVIEV OF GESSAR-11 DESIGN IMPROVEMENT

Rkeferences: 1. Houston, R, M., tr Assistant Directors, "Review of
GESSAR-1]1 Design lsprovement,® Awgust, 1983,

2. Wouston, R. ¥,. to Assistant Directors, “Review 0F
GESSAR-11 Design Improvement,® Janvary 6, 1984,

The sta¢f's review of the GESSAR-II PRA 1s progressing, and it is
planred to write an SEK on this sublect during this summer,

In addition to this review, and as required by the CP/ML Rule {10 CFR
§0.34(£3(1)), the staff ntends to assess the degree to which 6F has
corsidered putential “improvemnnts in the relfability of core and
containment heat removal systems as are significant and practical and d»
not ippect excessively on the plant.® To ald in this assesseent, the
staff has prepared the 1ist of potentia)l {rprovements inclpded as
Rttachment 1. The attached 1ist and the proposed plan for obtaining and
documenting GE'e evaluation of potential design improvements was
developed jointly by RSS of DS! and RRAB of DOST with comments solicited
¢vom DS1, DST, DE, DL and DHFS,

Rrtachment 7 includes the resulting propased plan for ocbtaining the
{nformation nesded by the ctaff to evaluste GE's pssessment of potential
design fmprovementis,

1 wish to clarify cur obiectives in perénreing this evalyation, Ir
séditior to carrying out the mandate of the Rule 2s stated in 10 CFP

67 44 to considor patential desigr {momyomerts for standard plints, the
ércumentation of this evaluation is very tgonrtent fr 1ttelf, Some of
tha ftems included on the ettached 1ist mav not be expccted to be

COKTACY: Brad Hardin EQ'(

y2e527 3 ' {03 ‘ jhw‘y-&m a5
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attractive todsy Fom g cost/benafit viewpoint considering the state of
present dav technalogv end understanding of severe accicents, howaver,
1+ {5 fmporta=t te benchmerk our reasons for reiecting or cowmgrading
certatn potentia) fmprovemsnts to: 1) &ilow for an approprizie peer
review, 2) focus our attention on fmprovements that hnld promise fo-
cubstantial and cost effective reduction with todav's techanloev, and 3)
{dentify arezs th2t appear to have suybstantial promise for future
plants,

e

¥e interprot tha Rule to include the consideratics of design
{mprovemonts other thar plant systees hardware changes, Past PRR
recults indicate improvements in the human factors are: coulé provide
sfgrificert risk reductions, and sn these types of irmprovements are
inclucded 1n the 1ist,

Please send the 1ist [Attachmeat 1) and the request for Informatio-
(Attachmont 2) to B, We will need to oeet with 6f §n the ncer fyuture
so discuss thic subject and to estehlish a schedule for GE's response
to the information request provided outlined in Attachment 2 that s
compatible with the overzll GESSAR-II PRA review schedyle,

Please refer ary questions to Brad Hardin (X22597),

S Originel sigaed byi

P R. Mayne Houston, Assistant Director
for Reactor Safety
Division of Svsteoss Integration
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sUVERTIAL DESISN INFROTYENTS PLR BERSIR.])

trefdent Manpgement/Fuman Totors femgifgeatigeg () (5

E.  vse of pcvenzed imstrumentatics imsmrtent to sicicens matic
ment ingluding improved transie~t ingicesors, control roos
cete ecouigition enc cispley eng dlerm prioritizetion (e.o
computer zided), "

S somputer ticed ertificial intelligence including attention to
~isk issues in mzr-michine inte~feces,

¢. improvements in mEintenence procecures ind manudls for G
sscpe of supsly,

€. incorperation of plent cesign fettures 10 improve
mginteingdility end the incorporation of & "designec”
creventive maintenznce progrem,

€. exigntion of emergincy procedure guicelines t0 cover severs
gccicents,

i ceerdingtion of cdesign of remote shutdown ce;zti]ﬁty wztn
control reom cesign 2nc hebitedility end with other cesigrn
interfeces (e.g., fire protecticn) consicering humen factors

m
=
o
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ingering,

c. consicerzticn in the detign of the sefeguercs (security
system of the sefety-sefeguerds interfece wisth resp

eccess of cperztors in emergency concitions (e.¢.,

-

<nu»d€uﬂ cerebility outsice the centrol room, ete.),
h. use of si mJ1e.Crs for cperetor treining for severe &ccidents.

Au;nen.ed retctor Decey Heet Removel (FiM)

. improved relfebility of decey hezs re
pressure \HDC., -C:C)

. gccition of

remove] &t operating

tive decey heet remivel system cepedie of

cpereting &t s)s»en pressure (see Items Se &nd 10e 2ls0),
L. edcition of pessive cecay heet remsve) system (such es an

isoletion condenser) cepeble of opereting &t sysiem pressure,

: improved reliebility of depressurizetion system,
A items 2, b, ¢ cesigned for low pressure,

“h ™ OL

. i*sta Teticn of ¢ cecicated supsression poc) hert recovel
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£, improved vacuum Srezker cesign,

Fugmented Centeinmens it Feet Remove (PEM)
:

» © ective 2nd presive systems (-ﬂc.uo1n0 el s2ssment of enhen

X
: seTety relaves Congersice £30%tge “ini (Eresestae from resurpl
=TRTOMENE ) with sz B "0t 18 hr, sapsins Liariage,
< srovision for eemave’ oo SRItY heat during ¢ 18 fir. $3ation
< EIKCUT viE girgee §182T CCrdergasiny e tither g mus neEt
EXINENGET OF Enother hers $IRE Cher than tre Suliressine
posi,

nirezsed g:ﬁhe:r—nr: Sepebility Merging (i

E. increzses volume o

S.  incregses Fressure fa:atw ‘ty (e.e., incress ¢ te 28 psi or
higher from 15 psi) ".

{7 imaroved sressure suppression reiizditicy,

c. x'**eesec tEMDETEIUNE mirgin (improvee ¢ "etretior seals

Encec
su~~ressvon pool ceoling vs, n1*rer Cepacity hest S.nk-perhgp;
308 fun POWEr capecity for ATMC

e. efs.ve vitimete heet sink,

Conteinmen 1 Atmosphere Mass Removel (M)

& filter ec enc unfiltered vent systems,

b, Tow flow gnz high flow vent syszems.

CO::Lstvb € Gzs Control Systems (“)(a)

&. inerting including considerasion of preinerting, post inerting

tod precoada;ionung
S, hydrogen igniters,
-

. use cf exi 'sTing or enhencec fire suspression Systems,

EWR Conteinment Spray Systems (P&M)
- including censicerztion for: Cepacity, ¢
AC/DC dependencies, instaletion of ¢ Ce

edility to connect to a becrqp wetier supply (e.g,

Specific Prevention Concepts (P)

8. improved velve or ¢rain d-swgﬂ (e.c.,
orientztion €ffects), ECCS eouipmens
system drading),

¢ imeroved contro) logie ane component
eble coereticn cver the 401 eretis
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TErcet Rock sefety religf valves Liov D §TEgE 5 RS Liturree
inogeriier Swn cesigne,

Congicerztion o witer remmer [USD LoD dr giveges cesisr ser
Shgting SFF revipicns (f.e., vee ¢f voiZ getertine pee verting
CESTEN TERtUves and pitenrtidl for witer Rrmeac feh segriced
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sensigderation of cec'tce: ECCS pu=n serformence (U8 Le83) 4p
gccorcence with R.EG. 1.82, Rev, 1 when dssued,

srevision of su ffwcieﬂt instrument eir 1o operite viives ing
recessery &ir operetlec instrumentition and conirols cur ing e
6 b, gtetion blackovt,

provivion ¢f sufficient ventileticn anc ceeling to ersu-e
treretion of essentie) ecuipment &rn¢ cortrols curing & 1& hr,
stetion Bleckout,

essurence of recirculation pump se) integrity ¢uring ¢ 1€ hr,
stetion blackout.

a1tern¢te Power source Yor feedwzter pumps (e.g., gis turbine)

3ﬂp,cv,¢ AC Power Supplies (P)

Cré enc/cr improved ciese) generztors &and electrice) civi.

*cns.
vninterruptidle power supply provicing Seckup pover =9 eguip-
ment criticel to s2fe shutdewn,
eptimizaticn of the configuration ¢f the onsite safetv-related
cistributicn system from & relizdilisy viewpoint 1ncxuding the
effects of th crossties,
civerse mctive sources (e.p., g2s turbine),
czcicztec cnsite power supplies to ceciceted (bunkerec) cecey
hezt remove) systems.

Improved DC poier Suppiies (P&M)

¢. higher capacity batteries,
b. edcitione” batteries and electrice) ¢ivisions,
¢c. civerse D. power systems (e.g., fue) cells),
d. optimization of the configuretion of the ensite sefety-releted
distribu%ion system from ¢ Yel{ebility viewpoint including the
ffects of dus crossties,
g, cedwcate civerse cnsite power susslies to cedicetec
bur '!red) cecey hedt removel syste~s,
f. cwcerse motive sources (e.g., stei” criven surbire generetor)
=sroved Cogability for ATUS (P)
ciVErse gieLiris serern,
' =areved (g RuCrauiiT $0%4" 02 208 sora™ Sigerirre
“8
27 L) ol g4 TF 1 ’
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REVIEW CF SESRASLIT DESIGN 1usaluviveNnTS

SHE R 2aRS TURL T Ronen it cusigy imirouvemanty DRt DOET Drveciver i
B IR PRASAETINS N Rasedsment o posential fsmigr impecvements e
BATE RN 00k the LAY, Bote (LUCFRE0.JA(Y
I¢ tllow the steff to comolete its eveluaticr in this aret, the
following information is required:
(1) should ciscuss esch item on the Yist ind provide & queiitative

gssessment of the relative merits ¢ngd cetriment oy aeditiont)
gesign improvemgnts nct presently on the Tist thet hive . een
consiceres by G shou'id De edced ang ciscussed,
(2) In adeition, GE should perform & quantitetive renking of etch item
in terms of 1ts potentia) reletive impect on overd’) plent risk,
A exemple ¢ an ecceptable ranking methes is the cne cescribec in
NUREG/CR-33EE, "Measures of Risk Importince tnd their
seplicetions”, July LEE3. NURIE/CR.33E% zescribes antlytice)
L gzprosches o cuentifying two medsures ¢f system value thet ire
useful for (a) risk, ané (b) prioritizing plant improvements that
ere importeant in reldadildity pssurance #ng meintentnce activities,
The mezsures 2re c2lled "risk recuction vorth" end "risk
schigvenment worth" respectively. Other iporciches for rerking may
¢ tcceptedie. GE's use of ziternate methocs should be discusses
with the staff. References 2-3 cdiscuss vericus elternete methods
fer quantifying system value.

(3) Based on the above, GE should identify promising meens of risk
recucticn end perform prelininary cost estimetes for ¢ selected set
cf improvement schemes besed on ¢ scutsicns with +he NRC staff,

™~

(&) Following further discussion with the steff, GL should perform
ceteiled risk, incremental risk, an€ cost benefit artlyses for ¢

selected subset of poteniiel destgn improevements,
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