UNITED STATES

Al NUCLEAR REGULATORY COMMISSION
* ~WASHINGTON. D.C.20565
July 6, 1990
TO ALL LI CENSEES HOLDI NG OPERATING LI CENSES AND CONSTRUCTI ON PERM TS

FOR NUCLEAR POWER REACTOR FACILITIES EXCEPT LI CENSEES FOR BOILING
WATER REACTORS WTH MARK | CONTAI NVENTS

SUBJECT: COVPLETI ON OF CONTAI NVENT PERFCRMAANCE | MPROVENENT _PROGRAM AND
FORWARDI NG OF INSIGHTS FOR USE | NTHE | NDI VIDUAL PLANT EXAM NATI ON
FCR SEVERE ACCI DENT VULNERABILITIES - GENERIC LETTER NO. 88-20,
SUPPLENEI T NO. 3

This letter announces the conpletion of the NRC staff's Containment Performance
| nprovement (CPl) program  Techni cal |n3|?hts arising fromthis effort for PWR
containnents and for BAR Mark 11 and Mark TIl containments are being foruarded
via this letter for use i nlicensee efforts as part of the Individual Plant
Examination (IPE) effort described i nCeneric Letter 88-20. No regulatory

requi rements have resulted from the CPl pro?ran1for these containment types
Simlar technical information for BNR Mark I containnents was discussed I n
SECT 89-017, "Mark I Containnent Performance |nprovenent Program, dated
January 23, 1989, and sumarized i nan enclosure to Generic Letter 88-20,
SupF[enent 1, dated August 29, 1989. The technical information nag_bp usef ul

to licensees during their examinations of their plants for vulnerabilities to
severe accidents.

Four specific.|n5|?hts are believed by the staff to be inportant enough to brin
to the attention of licensees for use as they determne approgr!ate inthe | P
for the plant types to which they apply. These insights are briefly summarized
below. As final technical reports P[OVIdIng additional detail are published,
they will be made available to all liensees.

Li censees shoul d bear i nmind that the insights listed below are not all
inclusive and unique plant features may exist that also warrant consideration
i nthe IPE Licensees should search for possible "out|iers" that mght be
mssed absent a systematic search i nareas of both mtigation and prevention.

Mark 11 Contai nnents

For events where inadequate containment heat removal could cause core
degradation, additional containment heat renoval capability using plant
sBeC|f|c hardware procedures i sexpected to be considered as part of the
|PE process. Potential nethods of removing heat from containment include,
but are not limted to, using a hardened vent or other neans of inproving
reliability of suppression pool cooling. Itisexpected that the negative
as well as”the positive benefits of the enhanced containment heat renoval
papablllt¥ will be considered. For exanple, for those events where venting
i sinitiated after core melt and subsequent vessel failure have occurred,
the benefit of scrubbing of fission products cannot be assured for Mark

11 contaninnents to the same degree as i nMark | plants. This i shecause
molten core materials on the floor of the containnment may fail downcomers
or drain lines and result i nsuppression pool bypass.
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| naddition, the Mark | inprovements contained i nSupplement 1to Generic
Letter 88-20 dated August 29, 1989 are expected to be considered for
applicability to Mk |1 containnents.

Mark 111 Contai nnents

Apotentjal vulnerability for Mark Il plants involves station bl ackout,
during which the hydrogen igniters would be inoperable. Under these
condi fions, a detonable mixture of throgen could devel op which could be
ignited upon restoration of power. Licensees with Mark 111 containments
are expected to evaluate the vulnerability to Interruption of Fower to
the hydrogen igniters as part of the IPE" Abackup gowe_r suBFy meet|n?
the requirements for thie Alternate AC option of the Station Black-out Rufe
woul,(t:i be one method of ensuring uninterrupted operation of the hydrogen

i gniters.

| naddition, the Mark | inprovements cont3ined i nSupplenent 1to Generic
Letter 88-20 dated August 29, 1989, as well as contal nnent heat renoval
as discussed for Mark 11 containnents, are expected to be considered for
applicability to Mark IIl containments.

PWR Ice Condenser Containnents

The same situation could occur i nice condenser containnents as i nhark
Il containnents relative to hydrogen detonations following restoration
of power. Therefore, |icensees with ice condenser contalnnents are
expected to evaluate the vulnerability to interruption of power to the
hydrogen igniters as part of the IPE

PWR Dry Containnments

Depending on the deﬁree of conpartmentalization and the release poioft of
the hydrogen fromthe vessel, local deton-able mixt~ires of hydrogen coul d
be formed during a severe accident and inportant equipnent, ifany IS
nearby, could be damaged following adetonation. I naddition, snaller
subat mospherjc containnents may devel op detonable mxtures of hydrogen on
aglobal basis. Licensees with dry containments are exgected to evaluate
contai nment and equi pnent vulnerabilities to localized hydrogen combustion
and the need for inprovements (including accident management procedures)
as part of the IPE

| t should be noted that currently available comput-. codes have been shown
to overestimate mXxl ngz of hydrogen i nthe containnent and mey not be
adequate to evaluate the pofential for high local concentrations of
hydrogen (e.g., ANS Proceedings, 1989 National Heat Transfer Conf erence,
August 6-9, 1989, Philadel phia, PA Page 233-2413. Thus an}/1 anal yses
shoul d be supplenented by Jud?emjent as to the a equac¥] i fthe results and
consideration of the inpact of higher thant predicted hydrogen concentration
due to stratification.
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Given an estimate of local concentration of hydrogen, NUREG/CR-5275
provides a discussion of one method that has been used to evaluate the
potential for local hydrogen detonations.

This generic letter provides information that may assist licensees in performing
their Individual Plant Examination pursuant to Generic Letter 88-20. It does
not contain any new requirements and no reply to this generic letter is required.

Generic Letter 88-20 was issued pursuant to 10 CFR 50.54(f). A copy of the
10 CFR 50.54(f) evaluation which justified issuance of Generic Letter 88-20
is in the Public Document Room. This supplement does not change the scope

of Generic lLetter £8-20. Therefore, there is no additional burden associated
with this letter, and a separate OMB clearance is not required.

Sincerely,

oz

Jajes G. Partlow
Associate Director for Projects
0ffice of Nuclear Reactor Regulation

Enclosure:
List of Most Recently Issued Generic Letters




LIST OF RECENTLY ISSUED GENERIC LETTERS

Genreric Date of

Letter No. __Subject lssuance 133ued To

90-06 RESOLUTION OF GI 70, "POVER- 06/28/90 ALL PRESSURIZED
OPERATED RELIEF VALVE AND WATER REACYOR
BLOCK VALVE RELIABILITY,* LICENSEES ANOD
AND GI 94, “ADDITIONAL LOW- CONSTRUCT 10N
TEMPERATURE OVERPRESSURE PERMIT WOLDERS
PROTECTION FOR LIGHT-WATER
REACTORS,* PURSUANT
10CFFS0.54(f)

90-08 GUIDARCE FOR PERFORMING 06/15/90 ALL HOLDERS OF
TEMPORARY NOM-CODE REPAIR OPERATING LICENSES
OF ASME CODE CLASS 1,2,.83 FOR NPPg
PIPING

89-10 RESULTS OF THE PUBLIC WORK- 06/13/90 ALL LICENSEES OF

SuPP, 1 SHOP OPERATING NPPs AND

HOLDERS OF CPs

90-03 RELAXATION OF STAFF POSITION 05/14/90 ALL POWER REACTOR

surp, 1 IN GL 83-28, [TEM 2.2 PART LICENSEES AND
2, “VENDOR INTERFACE FOR APPLICANTS
SAFETY-RELATED COMPONENTS

90-04 REQUEST FOR INFORMATION ON 04/25/90 ALL MOLDERS OF
THE STATUS OF LICENSEE OLs AND CPs FOR
IMPLEMENTATION OF GENERIC NUCLEAR POWER
SAFETY ISSUES RESOLVED WITH PLANTS
IMPOSITION OF REQUIREMENTS
OR CORRECTIVE ACTIONS

89-13 SERVICE WATER SYSTEM 04/04/90 ALL WOLDERS OF

surp, 1 PROBLEMS AFFECTING SAFETY- OLs OR CPs FOP
RELATED EQUIPMENT R

88-20, ACCIDENT MANAGEMENT 04/04/90 ALL MOLDERS OF

suep, 2 STRATEGIES FOR OLs AND CPs FOR
CONSIDERATION IN THE NUCLEAR POWER
INDIVIDUAL SLANT EXAM REACTOR FACILITIES
PROCESS

90-03 RELATATION OF STAFF 03/20/90 ALL POWER REACTOR
POSITION IN GL 83-28, ITEM LICENSEES AND
2.2, PART 2 °VENDOR [NTER- APPLICANTS

FACE FOR SAFETY-RELATED
COMPONENTS®
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