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MDDRANDUM FOR: Assistant Directors for D5I, DST, DE, DL & DHFS

FROM: R. Wayne Houston, Assistant Director for Reactor
Safety, DSI

SUSJECT: REVIEW OF GESSAR-II DESIGN IMPROVDEhi

Reference: Houston, R. W., to Assistant Directors, " Review of
GESSAR-II Design Improvenent,' August 1,1983.

The referenced memo (Attachment 2) reovested your participation in the -

developmnt of a list of potential design improvements for the GESSAR-II
design. The list will be used by the staff to ensure that the CP/ML
Rule,10 CFR 50.34(f) (1), is met, specifically in regard to seeking
"improvemnts in the reliability of core and containment heat removal,

systems as are significant and practical and do not impact excessively
on the plant."

Attachment 1 is a surmary of the information that was received in
response to the meno. Staff menbers of DSI and DST have attempted to
edit the infomation to focus concepts and reduce ambiguity, and we

.

.,

would like.to continue this process where possible. Accordingly, I
,

would appreciate your staff's efforts in reviewing the current list to
identify any final revisions before we ask DL to set up a meeting te
discuss the list with GE. You will note that each item on the list has
been tentatively classified as being representative of either a
" prevention" fix, a " mitigation" fix, or both.

I would also app etiate your cor:nents on the process that we propose be
used to solicit GE's response to the final. list and to the associated
section of the CP/ML Rule. We currently intend to require that GE
provide a formal response in accordance with the following guidelines:

(1) GE should discuss each item on the list and provide a qualitative
assessment of the relative cerits and detriments. Any additional
design iriprovenants not presently on the list that have been-

considered by GE should be added and discussed.
'

(2) In addition, GE should perfem a quantitative ranking of each iten
in tems of its potential relative impact on overall plant risk.
An example of an acceptable ranking rethod is the ene described in
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Assistant Dir:ctor . -2- JAN O 6 534,, ,, , ,

NUREG/CR-3385, "lleasures of Risk Importance and their Applice-
tions', Julx 1983. NUREG/CR-3385 describes analytical anoroaches
to quantifyino-two measures of system value that are useful for (a)
prioritizine plant improvements that can most effectively reduce
risk, and (6) prioritizine plant improverents that are important in
reliability assurance and maintenance activities. The measures are
celled " risk reduction worth" and " risk achievement worth" respec-
tively. Other approaches for ranking may be acceptable. GE's use
pf alternate methods should be discussed with the staff.

(3) Besed on the above, GE should identify pro 5ising means of risk
reduction and perfom preliminary cost estimates for a selected set.

of improvement 'schenes based on discussions with the staff.

(4) Following further discussions' with the staff, GE would than be
required to perfom detailed risk, incremental risk, and cost
benefit analyses for a selected subset of potential design improve- *

ments.,

Please refer any questions to Brad Hart:in (X285D7) and provide any
cornents by .lanuary 3.,19S4

2'b 0-!E!:El8!E:8Ed.
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E. Tayne E::st, n '

R. Wayne Houston, Assistant Director
for Reactor Safety, DSI
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ATTACHMENT 1

POTENTI A!. DESIGN IMPROVEMENTS FOR GESSAR-II

1. Accident Management / Human Factors Considerations (M) II)
a.. use of advanced instrumentation imoortant to accident manage-

ment including improved transient indicators, control room
data acquisi' tion and display and alarm prioritization,

b. computer aided artificial intelligence including attention to
risk issues in man-machine interfaces,

c. improvements in maintenance procedures and manuals for GE
scope of supply. -

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

e. use of simulators for operator training for severe accidents.

2. Augmented Reactor Decay Heat Removal (P&M)
a. improved reliability of decay heat removal at operating -

pressure (HPCI,RCIC),
b. addition of active decay heat removal system capable of

operating at system pressure,
, c. addition of passive decay heat removal system (such as an

isolation condenser) capable of operating at system pressure,
d. improved reliability of depressurization system,'

e. items a, b, e designed for low pressure. -

f. installation of a dedicated suppression pool heat removal
system. -

3. Increased Containment gability Margins (M) .,
a. increased volume

higher from 15 psi)hability (e.g., ' increased to 25 psi orincreased pressureb.
, .

c. improved pressure suppression reliability,
d. increased temperature margin (improved penetration seals,

etc.),
e, improved vacuum breaker design.

4 Augmented Containment Heat Removal (P&M)
a. active and passive systems (including assessment of enhanced

suppression pool cooling vs. higher capacity heat sink-perhaps
30% full power capacity for ATWS),

b. passive ultimate heat sink.

' 5. Containment Atmosphere Mass Removal (M)
a. filtered and unfiltered vent systems,
b. low flow and high flow vent systems. <

NOTES:
(I) F denotes a system capability improvement that is mainly

preventive. M denotes an improvement that is mainly mitiga-
tive.

(2) For item 3a and 3b, sensitivity assessments of risk vs. volume
and pressure would be useful.
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6. Combustible Gas Control Systems (M)
a. inerting including consideration of..preinerting, postinerting,

and preconditioning,
b. hydrogen igniters, '

c. use of existing or enhanced fire suppression systems.

7. BWR Containment Spray Systems (P&tt)
- including consideration for: capacity, initiation, water source,

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

,

8. Specific Prevention Concepts (P) *

a. improved valve or drain design (e.g. , SRVs, MSIVs ECCS
equipment room drains, rad waste system drains), .

b. improved control logic and component design to provide reli-
able operation over the full operational range (e.g., feed-
water controls and RHR systems).

c. reduction of connon cause dependencies: -

- pump cooling and ventilation.
- service water dependencies,
- air supply dependencies,
- other support systems,

, ,

- relocation of equipment to improve separation and
protection,

- diversity of manufacturer of redundant equipment (e.g., LPCI
pumps).

d. modification or alternate selection of equipment based on
operating experience (e.g., replacement of 3 stage Target Rock .

. safety relief valves with 2 stage).
.

s

g. Improved AC Power Supplies (P)
a. more and/or improved diesel generators and electrical divi- '

.

sions,
b. uninterruptible power supply providing backup power to equip-

ment critical to safe shutdown,
c. bus crosstie advantages / disadvantages
d. diverse motive sources' (e.g., gas turbine).

10 Improved DC power Supplies (P&M)
a. higher capacity batteries, *

b. additional batteries and electrical divisions, '

c. diverse DC power systems (e.g., fuel cells),
d. bus crosstie advantages / disadvantages.

11. Improved Capability for ATWS (P)
,

a. diverse electric scram,
b. improved CRD hydraulf c system including scram discharge i

volume, I,

c. additional standby licuid control system pumps or other SELC
system 1.mprovements.. .

. m. ,
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12. Improved Seismic Ccpability (P)
a. integral basemat,
b. increased design margin for those systems and components whose

failure is shown to contribute significantly to seismic
related risk.

13. System Simplification (P)
a, elimination of unnecessary interlocks and auto initiation

systems,
b. elimination of certain redundant valves and components that

are shown to have a negative effect on overall plant safety,-
c. elimination of seismic and pipe whip r straints.e

14. Core Retention Devices (M)
including consideration of specific concrete types (iimestone> -

vs. basaltic) in the current cavity.i

including a consideration of modification of the cavity-

geonetry (access ports, floor slope, addition of corium flow -

diverters, etc.) to accomplish:
a. equipment protection (e.g. , electrical penetrations),
b. retention of corium within the cavity region,

dispersal of the corium outside the cavity includingc..

diversion to the suppression pool.
-
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Docket No.: 50-447

MDORANDUM FGP.: Frant J. Miraglia, Assistar,t Director
for Safety Assessment -

2Division of Licensing ; . .. -

,

FROM: R. Wayne Houston. Assistant Director
for Reactor Safety

Division of System Integration

REVIEV DF GESSAR-II DESIGN If7RDVEMENTSUSJECT:

References: 1. Houston, R. W., te Assistant Directors, " Review of
GESSAR-II Design Improvement,' August,1983.

2. Mouston, R. W,. to Assistant Directors. * Review of
GESSAR-II Design Improvement,' January 6,1982,.

The staff's review of the GESSAR-II PRA is proeressing, and it is
planned to write en SER ori this subject during this sunner.

In addition to this review, and as required by the CP/ML Rule (ID CFR
50.34(f)(1)), the staff intends to assess the degree to which GE ha's
considered potential " improvements in the reliability of core and
centainent heat removal systems as are significant and practical and de
not irroact excessively on the plant." To aid in this assesso nt, the
staff has prepared the list of potential inprovements included as

The attached list and the proposed plan for obtaining andAttachment 1.
documanting GE's evaluation of potential design improveoants was
developed jointly by RSS of DSI and RRAB of D5T with conoents solicited
from DSI, DST, DE DL and DHFS.

Attachvant 7' includes the resulting proposed plan for obtaining the
inforratien needed by the staff to evaluate GE's assessnent of potential

.-

design improvemnts.
5

InI wish to clarify eur nbiectives in perfner:ing this evaluation.
addition to carrying out the nardate of the Rule as stated in ID CFF.
50.34 to consider ootential design inorov-v:r.ts for standard plants, theSore nfdocumentation of this evaluation is very icportent ir. itstif.
the itens included on the attached list r.av not be erpceted te ba

3

CONTACT: Brad Hardin c[
9, y o'\ \ 9 M V C V W"""

- -
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attractive today f oc a cost /banofit viewpoint considering the state of
present day technology and understanding of severe accidents, howaver.a it is inportart to benchmark our reasons for re.iectino or downgrading

(*{ certain potential igrovenants to:'1) allow for an appecoriete peer
review, 2) focus our attention on irrprovaments that hold permise for
substantial and cost effective reduction with todey's technnleg , and 3)
identify areas that appear to have substantial promise for future
plants. .

We interpret the Rule to include the consideration of design
improvecents other then plant systees hardware changes. Past PFA
results indicate improvacents in the hunen factors area could provide'

-
- -

sigrificant risk reductions, and so these typas of improvements are
included in the list. ,

-
, .

Please send the list (Attachment 1) and the request. for inform.tio.
(Attechornt 2) to GE. . We will need to meet with Gi in the. neer futureto discuss this subiect and to establish a schedule for GE's respnnse. ,

" "'
to the infomation request provided outlined in AttachTnt 2 that is'-

,

.' cormtible with the overall GESSAR-II PRA review schedule.
; ...

.-

.
' * Please refer ary questions to Brad Hardin (X28597).

.
,

-

'
.

f,..'y . 7
*y; prisinal, signeA hu'

,. f .
,

. :.:. . .:.: ,
.

~ ' '|- [."J R. Wayne Houston Assistant Director-

,,- for Reactor Safety_ " : ., Divisten of Systens Int 9 ration' .' .
y 3 5:,-

,

cc: R. F.attson
D. Eisenhut
F. Rows w

f.% - L'd F. Schroeder
;I 1.. Rubenstein
I W. Russell

. . G. Lainas
A. Thadani' .

-

P.SS S/L's
R. Frehn
D. Yue ..

C. Thomas ,

D. Scaletti
RSB Section C tieebers

:

.

l.
DSI:RSB DSI:RSS OSI:RSB DSI:AD:RS

'

EHardin:jf WHodges ESheron RWHouston

2/ /E4 2/ /P4 2/ /04 2/ /U
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station blackout.

j. a.lte.rnate power source for feedwater pumps (e.g. , gas turbine). .
.

g. Improved. AC Pewer Supplies (F)
a. mere and/cr imprcved ciesti generators and electrical divi-

' siens,
b. uninterruptible power supply provic'ing backup power to ec, vip-;

ment critical to safe shutdown,
optimization of the cenfiguration tf the onsite safety-relatedc.
cistribution system f rom a reliability viewpoint including the
effects of bus crossties,

d. diverse c.:tive scurces (e.g., cas turbine).
dedicated cnsite power supplies to dedicated (bunkered) decaye.
heat removal systems.

10 Improved DC po, er Supplies (PLM)
a. higher capacity batteries,
b. additional batteries and electrical divisions,
c. diverse D: power systems (e.g. , fuel cells),
d. optimization of the configur,ation of the ensite safety-related

distribut. ion system frem a "reliabiiity viewpoint including the
effects of bus crossties,'

e. cedicated, diverse ensite pcwcr su;: lies to dedicated
(bur.hered) decay heat rer. eval systers. '

'

f. civerse motive sources (e.g., stea- driven turbine generator)
:

* : r: . e d C a ;ia bili ty f o r ATi.'S ( P)
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E. s 'ininttien c unnecessary i..te ri:cks anc gu,c. iri- .g-ter
sys ecs,-

c. eliminE-ion cf cer Ein recuncin valves t.- cc,c.cne s ng;
tre sho. n ;c have a nept-ive ef f e: c , evergii ; gr; sais ..,-

.
'

c. 'eiitint:ica ci seismic and pipe w ,i; res:rtin;s.

14 Core F.e ention Devices (M)
including consideration cf so=cific concrete types (limestone-

vs, basaltic) in the current cavity,
,

includin;(E consiceration of codifica-ion of -he cavitv
-

.

Se metry access por.5, floor sic;e, actition ci ceriu'm ficw
c'iverters, etc.) to acccmplish:
a. eouipment protection (e.g. , electricti penetra-ions),

,

b. retention cf corium within the cavity region,
| c. dispersal of the corium outside the cavity includine

~

| . diversion to the suppression :: col.'

.
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: m..:;. r.:. ..:c.t::. :. . : .c . .- .v . ; . . : .:. .g.e r.e.: . . .c
. . . .... . ..

e e :':se: 'ist cf :: er;ial cesi;- im: rive t'. s has ' eir ;re:!-ef ::c

a': ' ir';ia-'. .; a n as ses sntn. * 0*;e .;ia' :ssig~ '-~ r:vtitn s it'

' ' ' i a .: e' .,i t h : ne C F/ ".' F.u i t (i~/.F RiO. li( f ; . '

:: :

i Tc aiicw the staff to ec .:iete its evaivatier in this area, he
foii:wir.; informatien is required:|

(1) GE shculd discuss each item on the list and ;rovide a c.ualitative
assessment of the reia-ive merits and de:riments. Any additier.a1 .

design improve ients n: ;resen:1y on the lis: : hat htve ! een
censidered by GE should be adced and cis:vssed.

(2) In addition, GE should perform a quantitttiire ranking of each item
I in terms,,cf its potential relative impact on overail clant risk.

An example e.~ an acceptable ranking meth:d is the crie describec in
i:UREG/CR-33E5, "l'.easures cf Risk Ic;ortar.:e and their
A:plicatiens", July 19E3. HU',,iG/CR-33E5 describes antlytical
a;proeches to cuantifying two measures cf system value that are

,

useful for (a) risk, and (b) ;rioriti:in; piar.t impr:vements that
! are important in reliabiitty assurtnce and mair.tenan:e activities.

The measures are called " risk reductier, storth" and " risk

achievener.t worth" res;ectively. Other at reaches fer rer. king may
be acceptable. GE's use of alternate methods should be discussed

. with the staff. References 2-5 discuss varicus alternate methods
fcr quantifying system value.

(3) Based en the abeve, GE should identify pro .ising means of risk
reducticn and perform preliminary ccst estimates for a selected set
cf improvement schemes based on discussiens with the !;RC staff.

(4) Following further discussion with the staff, GE should perform
cetailed risk, incremental rish, and cost benefit analyses for t
selected subset of potential desien imprcvemtnts.
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2. :;'.':.EG/5R-C'5E, "Reguia cry Ar.tiysis hic:elines ci the U. 5. i;u:iegr
. .

.s :v ; a:c r.v cc:- i s s i en ,, h..C/:.D.. e . J a nu a r.v . . - .a c: .
,

.s
.

3. I: .D. Office' Letter 140, 15, Revision 1, F.eguistory Antiysis
h ic'eiines," Merch 14, 1953.

Is..e.. . . ,, C . . . S , ,,,,. g, a n c b o o k f o r \,a .ive 3 cac: r.s s es sment ,i. .a ti 3:, - r ...
.2 r-::o ... .

I?Orthwest LEbCrE;ory, Dece:Lber 13E3.

.
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.
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