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NOTE T0: Chet Puslusny, DAR, NRR
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SUBJECT: ADDITIOWNAL INFORMATION NEEDED FOR CLOSURE OF PRA ISSUES

FROM : Robert Palla, PRAB, DREP, MRR

I have enclosed a fax I sent to Jack Duncan, GE, on July 20, 199
regarding clarification/additional information needea for closure
of Level 2 PRA issues. This infcrmation is needed in order to
complete the SER supplement.

Enclosure: As stated
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Clarification/Additional Information Needed For Closure
Of lLevel 2 PRA Issues

'“he level 1 analyzis does not consider depressurization of
sequences in accident classes IB-1, IB-2, and 1B-3, yet the
Level 2 analysis (Table 1, CEB-92-39) reports that the bulk
cf these seguences are depressurized. Provide supporting
analyses ana/or revised lLevel 1 event trees which demonstrate
that these sequences will in fact he depressurized. .Ldentify
and disczs the specific guidance prov.ided to the operator in
the EFGr, ror these sequences.

Provide justification that the reactor depressurization system
is highly reliable during seismic events, and will assure a
very low absolute frequency of hijh pressure rcactor vessel
fajilures in seismic events. This should include discussion
of: (1) the jimpact of SRV diecharge pipe failures on the
ability to depressurize (in‘icated to bLe a councern in draft
Saction 19E.2.2.3.4), and (2) quantitative estimat~s of the
availability of wetwell sprays in theve events,

Supression Pcal Bypass

1.

SQPS

Quantitication of the failure probability cf vacuum kreakers
in the pool bypass CET/DET is osased on vacuur breaker
operating data collected over a ten year period, It is our
understand’ng that this includes surveillance (stroke) test
data as vell as leak rate test data, and is used to quantify
several branches in the NET. Please provide a summary of the
operating data, e.g., summary tables showing the component
operating time, nuiber ol tests of each type., failures to
open, failures to ruclose, failures of leak rate tests.

Provide additional discussicn of the criteria and rationale
for excludirg failures to cpen and fa.lures of local leak rate
tests from the database. It would appear that valves which
fail to open during a surveillance test (perhaps due to
binding on the shaft) might still rven during an accident if
the differential presstres are greater than used during the
surveillance test. They would then be likely to stick open,
Valvas wnich fail to pass local leak rate tests even though
their irdicator ewitch indicates "closed" may be a precursoyr
to binding on the shaft, and may exhibit a similar tendency
to fail to reclose. Given these uncertainlies,- and the lack
of data on vacuum breakec performance under actual accident
conditions, provide an assessment of the effect of retaining
these failures in the database oun the prukibility of a stuck
open vacuum breaker (event VEB) and the probability of vacuum
breaker leaks (event VE LEAK).
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containment failure leads to loss of core cooling with a
probability of oniy 0.0C1 is also extremely optimistic given
that containment failure can affect long term operability via
vadiation and temperature effects and access, as well as tha
two concerns noted abouve. In view of the impcrtance of this
event tree in virtually eliminating Class 2 seqQuences, a
detailed discussicn of the Class 2 analysis is needed, along
with juztification Jor the probability values assumed.

9. In the various CETs in CEB-92~39, th. top event dealing with
active injection tc the lower drywvell (LDWI) aprears to assume
that injection via firewater sprays (branch "FW SPRAY")
assures that water will be addea to the lower drywell. As a
result, the potential for failure of t.ae passive flooder
sycstem is not assessed in the subsequent bianch. This
treatment is inconsistent with our understanding that the
lower drywell will only be flcoded after a significant amount
nf water is added with this system, and onlv after a
significant delay. Please address this apparent
i iwconsistency.

6. In CEB-92-39, accident subclass Ibi~1 is discussed in several
locations in the text an’. is depicted in Figure 16. However,
it is our understandirg (based on information on page 1 of
that submittal) that an event tree for this event was not
developed based on its low freguency. Thus, the split
fraction information for this subclass presented in the
submittal (e.g. cn page 3 of the submittal) appears
irrelevant. Please clarify this.

y f° In CEB-92~-2 |, significant credit is tuken for recovery of RHR
prior to fission product release, however, little information
or bases are provided for the values selected. Please
identify: (1) the actions to restore RHR that are credited in
the analysis, and (2) the measures that are assumed to be
taken by the COL applicant prior to the accident to assure
that these actions can in fact be implemented. Such measures
would include accident management measures, storage of spare
parts, installation of flanges or cross-connect capabilities,
€etc. The time available to implement these actions, and the
accessibility to the necessary areas in the reactor build.ng
should be explicitly addressed for each accident subclass.

Revised MAAP Calculations

0 In CEB-92~X and previous communications, GE indicated inat the
probability of a flooded lower drywell cavity at the time of
reactor vessel failure is extremely low because the firewater
system would need to inject for about 11h in order to overflow
the suppression pool intc the lower drywell. However, in the
revised MAAP analyses provided in draft Section 19E.2.2 the
reactor cavity is calculated to be flooded in cases NSRC-PF~
R-N and SBRC-PF~R~N. Please provide a discussion which
reconciles this conflicting information. Also provide a



gquantitative estimate of the probability of a flooded cavity
at the time of ~:actor vessel failure based on the revised
PRA.

With riagard to Figure 19E,2~6L, please provide an explanation
for the lower drywell water mass increasing over a 10h pariod
(apparently due to suppresgsion pool overflow), while
suppression pool mass continues to decrease.

Frovide the rationale for establishing the time of drywell
spray initiaticn. Tn some cases analyzed, sprays are not
considered to be started until 2h after reactor vessel
failure. Discuss the reasons for this delay.

Provide a detailed chronoclogy of the "PSY cases which are
identified in Table 19E.2-~16 but not discussed in the text.
Along with other eveuts of significance, please include the
time to: suppression pool overflow, l~.er drywell dryout,
passive flooder opening, drywell =:rray start and stop, and
firewater start and stop.

The reactor vessel failure times in the revised MALP
calculations appears to be delayed about 1 hour relative te
the times predicted in the criginal calculations, however, no
explanation for this change is presented. Please discuss the
reasons for these differences.

The release fractions for similar accidents are much lower in
the revised MAAP calculations than in the original
calculations, e.g., the Csl release fraction for LCHP-PF-P-
M is decreased from 0 39 in the original analysis to 0.088 in
the revised analysis, and r eases for other cases are
decreased from <lE-5 in the original analyses to <)E~7 in the
revised analyses. Please discuss the ..asons fcr these
differences.

The source terms predicted by MAAP for vented sequences are
far lower than predicted by other code calculations. This may
be a result of models/assumptions regarding suppression pool
scrubbing. In view of the impc -tance of this release class,
provide an assessment of the impact that higher release
fractions for these sequences would have on the ABWR risk
profile, and compliance of the design with the ALWR design
goal regarding 25rem dose at the :oundary. This will be a
critical issue in the staff's revied.

LOCAs Outside Containment

1.

An insert to June 4, 1992 GE markup of Section 19E.2.3.3.3.(4)
indicates that potential bypass through the drywall purge
exhaust and the inerting lines is (will be) included in the
containment event trees. However, the June 30, 19.2 submittal
on suprression pool bypass (Section X.3.3 of CEB-~92-X)
addres=-. 9nly pool bypass via the vacuum breakers. Please



identify the schedule for couwpleting the CET analysis of the
additional two bypass paths.

3 The same insert states that the table in Section
19E.2.3.3.4.(1) will be modified to represent probabilities

at 0.6g. To our knowledge, ti.is also has not yet been
submitted.

Level 3 Analysis

" The warning times used in the analysis (0.8L for essentially

all ABWR seguences; appear unrealistic in view of the fact
that in certain accidents, the event classification (emergency
action 1level) will not be escalated to the point that
evacuation would be recommended until late in the accideant.
In this regard, provide ijustification for the warning time
used for =2ach accident sequence on which the various Level 3
cases were based. Discuss the consistency of thuie estima*es
with the estimated times at which evacuation recommendations
would be made based on emergency action levels.

ITAACs for level 2 Design Features

1. A more in-depth assessment of Level 2 PRA inputs to ITAAC is
required. Based on a quick (and incomplete) staff assessment,
a number of risk-siynifice it features are missing from n"'s
June 30, 1992 ITAAC subm.t :al. For example, ITAAC shoula be
prcrided to assure the {vlliowing:

- there are no unforeseen changes to the plant design (such
as water ingression paths or increased CST volumes) that
would render the lower drywell flooded at the time of
reactor essel breach in dominant severe accident
seguencec,

- the proper concrete type (basalt.c concrate) has been
used in construction of the lower drywell, and

- solid catwalk/decking is installed below each vacuum
breaker, and is sufficient in dimension Lo completely
shield each vacuum breaker from pool froth impact loads
so as to reduce the potential for containment bypass.

2 The ITAAC for the COPS rupture disc and the passive flooder
valves need to be expanded to include a zommitment to a
component testing activity sv “izient to 2ssure that the high
reliability assumed in the Fx. for these components (0.99 and
0.999 probability of successful operation respectively) is
valid. This type of assurance is need~d prior to plant
startup, thus the RAP should not be viewed as the sole vehicle
for confirming the reliability of these components. For the
fiooder valve, the number of unique allny mixtures that will
be used for th: thermal plug, and the number of valves of each
type should bae specified.

3. The ITAAC for the passive tlooder valves needs to be expanded
to speciiy/describe the environmental conditions under which
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