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Pacific Gas and Electric Company 77 Beate Street

San Francisco, CA 94106
415/973-4684

Gregory M. Rueger

Senior Vice President and

General Manager
Nuclear Power Generation

January 15, 1993

PG&E Letter No. DCL-93-008

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Re: Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
Response to NRC Request for Additional Information on the Diablo
Canyon Individual Plant Examination Report

Gentlemen:

Enclosed are responses to NRC questions sent to PG&E on November 19,
1992, requesting additional information on the Diablo Canyon Individual
Plant Examination Report. A conference call was held on January 11,
1993, between PG&E and NRC personnel to clarify some of these issues.
The enclosed responses incorporate the results of the conference call
discussions.

Please let us know if you need further clarification on any of the
issues.

Sincerely,

Greg y M. Rueger

cc: Ann P. Hodgdon
John B. Martin
Mary H. Miller
Sheri R. Peterson
CPUC
Diablo Distribution

Enclosure
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PGRE Letter No. DCL-93-008

ENCLOSURE

RESPONSE TO NRC REQUEST FOR ADDITIONALINFORMATION,ON THE
DIABLO CANYON INDIVIDUALPLANT EXAMINATION(IPE) REPORT

On April 14, 1992, PGSE submitted the IPE Report for Diablo Canyon Units
1 and 2 in response to Generic Letter 88-20. On November 19, 1,992, the NRC
requested additional information on the IPE Report. A conference call was held on
January 11, 1993, between PGSE and NRC personnel to clarify the request for
information. The NRC questions and PGSE responses are provided below.

1. In section 4. 1. 1.5, page 4. 1-3, of the IPE submittal, the possibilityis
discussed of high-efficiency particulate air fHEPA) filterplugging due to
suspended aerosolsin the containment atmosphere. Referenceis made to a
planned design change to remove HEPA filters. Without HEPA filters to
remove the aerosols, have you considered the effects'of aerosols on the
availability of safety equipment?

PGBE Res onse

The function of the HEPA filters is the reduction of airborne ~ar i ~la e fission
products following a LOCA. The HEPA filters were.not-designed to remove
aerosols. No credit was assumed for the HEPA filters in the FSAR Chapter
15 accident analyses.

If aerosols are passed through the filter, it is expected that some fraction will
be retained on the filter (leading to HEPA filter plugging as described in
section 4.1.1 ~ 5) ~ The aerosols are also expected to deposit on the
containment fan cooler unit (CFCU) cooling coils (also leading to potential
CFCU plugging) ~ The HEPA filters will not remove all the aerosols which are
expected to be generated during the core-concrete interaction (CCI) and thus
we expect aerosols to exist in containment (during CCI) with or without the
HEPA filters. The CFCU's are expected to be impacted by aerosols and this
impact has been accounted for in the containment event tree (CET) in top
events F1, F2 and F3, as explained in Section 4.6.2.2 of the IPE Report.

2. The failure mode descriptions, as givenin Table 4.4-1, agree with the text
on page 4.4-2. However, in Table 4.4-2, 14 failure modes (A through NJ are
listed for which thereis no supporting discussion. What are the relationships
between these two sets of failure modes?
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PGLE Res onse

The "Remarks" column of Table 4.4-1 correlates the containment failure
modes with the detailed failure modes (A through N) of Table 4.4-2, to
identify the leak area and other detailed information.

All of the containment failure modes listed in Tables 4.4-1 and 4.4-2 were
included in the STADIC analyses of containment performance, with the
following exceptions:

~ Failure Modes 6, 9, and 10 from Table 4.4-1 and Failure Mode M from
Table 4.4-2 were excluded from STADIC because the median failure
pressure was ) 200 psi for these cases, which the analysts determined
was sufficiently high to exclude from consideration.

~ Failure Mode 3 from Table 4.4-1, because it was correlated to Failure
Mode 1, which is much more likely to fail.

~ Failure Mode 8 from Table 4.4-1, because it did not result in containment
failure.

3. Seven areas of uncertainty associated with direct containment heating are
listedin Subsection 4.5.2, page 4.5-G, of the submittal. Please explain how
these uncertainties were considered /ifat all/ in containment event tree (CETJ
split fractions.

PGLE Res onse

Subsection 4.5.2 presented the following areas of uncertainty associated
with direct containment heating. These are:

1. The fraction of the core mass that initially forms an aerosol.
2. The amount of aerosol that is transported to the large free volume of the

containment above the operating deck.
3. The amount of concurrent metal oxidation and subsequent hydrogen

generation,
4. The rate and quantity of heat transfer to the containment gases.
5. The resultant pressure transient in the DCPP containment.
6. The probability of failure of the DCPP containment as a function of the

pressure and temperature transient.
7. The amount of hydrogen ejected and burned.

The seven listed uncertainties were considered in quantifying the split
fractions for Top Events C2 (containment failure at vessel breach) and L2
(large containment failure at vessel breach) ~ These split fractions are
computed as the probability that the containment loading will exceed the
containment strength and thus cause a large (L2) or small (1 - L2)
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containment failure. The seven areas of uncertainty are considered as
explained below.

Uncertainty item 6 is considered in the distributions for containment strength
that are formulated using the containment ultimate strength analysis, as
described in Section 4.4 of the IPE Report. The uncertainties associated with
the containment ultimate strength analysis (PM, P~) consider the effects of
pressure and temperature on the probability of failure.

The distribution for uncertainty item 5 is based on the base containment
pressure at vessel breach and the pressure rise in containment due to vessel
failure.

The distribution for the pressure rise in containment due to vessel failure
considers distributions for uncertainty items 1, 2, 3, 4, and 7. These
uncertainties are built into the distributions provided by the Containment
Loads Expert Panel, as described in NUREG/CR-4551, Volume 7, Rev. 1,
Part 1.

The distributions were combined using the STADIC code, as explained in
Section 4.6,3 of the IPE Report.

4. Subsection 4.8.1.2. 1, page 4.8-13, of the IPEsubmittal stated "When the
blockage modelis used, it has the effect of reducing gas circulation through
the core as the core degrades."

Please describe qualitatively the effect of reducing gas circulation on core
degradation.

PG8cE Res onse

When the blockage model is used in MAAP, the model assumes the core
debris blocks channel flow areas and natural circulation is diminished. As
stated in Subsection 4.6.1.2.1 of the IPE Report, a reduction in gas
circulation reduces the extent of zircaloy oxidation and the gas temperature in
the vessel. The reduction in gas circulation reduces the supply of steam
available for zircaloy oxidation, thereby reducing the rate and extent of
zircaloy oxidation. A reduction in zircaloy oxidation reduces the gas
temperature. Hydrogen production is reduced by the reduction in zircaloy
oxidation; fission product release is reduced due to lower fuel pellet
temperatures.

5. Ifinduced RCS hot leg or surge line failure (Top Event IP of CETJ occurs,
what is the assumed likelihood of successfulin-vessel cooling of debris by
coolant inj

ection'981
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PG&E Res onse

For induced RCS hot leg surge line failures (top event IP of CET), the CET
takes no credit for successful in-vessel cooling of debris by coolant injection.

6. Subsection 4.G.2, paragraph 3, page 4. G-49, of the IPE submittal responds to
CPI Program recommendations. Describe the analyses that were performed
in this regard.

PGE E Res onse

Visual inspection of the containment (as discussed in Sections 4.1.2 and
4.1.3 of the IPE Report), knowledge of the containment design, and
engineering judgments by PGSE engineers and our Level 2 consultant (PLG),
led to the discussion contained in paragraph 3 of page 4.6-49. These
findings are consistent with the conclusions of the Seabrook and Millstone 3
IPEs; both of these plants have large, dry PWR containments.

7. The IPE takes credit for (recovering) many long-term pressurization
sequences. The probability of this recovery action is noted as 90 percent.
What is the basis for this probability value? Does this probability apply to
both CFCUs and

sprays'G8cE

Res onse

As explained in Sections 4.8.2.3 and 4.8.2.5 of the IPE Report, containment
failure for many of the sequences in the "Late Release" category is predicted
by MAAP to occur in excess of 48 hours after event initiation. Most of these
containment failures are due to loss of containment heat removal capability
which is potentially recoverable. Many IPEs consider a Level 2 mission time
of 48 hours or shorter from event initiation and do not consider containment
failures that would happen after the mission time. The Zion Level 2 PRA
(NUREG/CR-4551 Vol. 7, p. 2-7) states "Although ex-vessel interactions will
progress for days, the end of this analysis was usually set at 24 hours (from
core uncovery)."

For the DCPP IPE, instead of using a mission time in the Level 2 PRA (as was
used in Level 1), it was decided to use a more conservative approach, which
was to assume a long-term containment heat removal recovery factor of 90
percent. Containment heat removal capability could be recovered if CCW,
ASW, or electric power is recovered, depending on the sequence. Existing
plant procedures direct operators to recover these systems in the event they
are lost. The recovery factor of 90 percent is based on engineering
judgment. As stated in Section 4.8.2.5, the judgment is based on the
numerous means available to recover failed systems and the availability of
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personnel who would provide expert guidance to restore containment heat
removal capability, given the very long duration () 48 hours) before
containment failure. This recovery factor is consistent with the 95 percent
recovery factor used in Question 69 (recovery of containment heat removal
capability) of the Zion Level 2 analysis (NUREG-4551, Volume 7, Revision 1).

The probability assumes either recovery of CFCUs or containment sprays.

8. A discrepancy appearsin the IPE submittal with respect to theimpact of
CFCU recoveryin preventing late containment failure. In one place in the
submittal, the contribution of CFCUsin arresting late containment failure was
assessed as marginal, as shownin Table 4.8-2. Earlier, in Subsection
4.8.2.5, it could be inferred that, by taking credit for this recovery, a 20-
percent reduction in late containment failures could occur. Please explain this
apparent discrepancy.

PG&E Res onse

Table 4.8-2 of the IPE Report provides the effect on late containment failure
of the assumption that CFCUs never survive the post accident environment
(2 percent increase in late containment failures). Section 4.8.2.5 states that
most (approximately 99 percent) of the 20 percent of the CDF that does not
result in containment failure have CFCUs or secondary heat removal available.
This does not mean they were recovered; this means they were never lost.
These two facts indicate that other forms of decay heat removal, i.e.,
secondary heat removal, would still be available if the CFCUs failed in
approximately 18 percent of the CDF sequences and would prevent
containment failure. in neither case is the impact of assuming CFCU ~recover
considered. If credit for CFCU recovery is taken, a large percentage of the
long term overpressurization cases (Section 4.8.2.3) would become long term
intact.

9. In the discussion of the containment performance vulnerability, no reference
is made to containmentisolation failure.

Please provide a discussion of the containment performance vulnerability asit
relates to containment isolation failures.

Whatis your best estimate for containmentisolation failures

Have any actions been taken to reduce the likelihood of containmentisolation
failures
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PGBE Res onse

Section 4.8.3 contains the Level 2 vulnerability screening. The NUMARC
Report 91-04, "Severe Accident Issue Closure Guideline," provides screening
guidelines for containment bypass sequences. It was assumed that any
containment bypass sequence greater than 1E-5 per year or greater than 20
percent of the total CDF constitutes a containment bypass vulnerability. This
vulnerability screening can also be applied to containment isolation failures.

Containment isolation failures are described in Sections 4.8.2.1 (Small, Early
Releases) and 4.8.2.2 (Large, Early Releases), Containment isolation failures
contribute approximately 80 percent of the Small, Early Containment Release
Group (6.1E-6/year) and 1 percent of the Large Early Containment Release
Group (2E-8/year) ~ A discussion of the primary contributors to failure of
containment isolation and the conservatisms included are presented in
Section 4.8.4.1. The primary contributors to containment isolation failure
listed in Section 4.8.4.1 are:

~ Core damage sequences involving 480V switchgear ventilation failure and
subsequent 480V power failure and instrument invertor failure. As a
result, the RCP seal return line is not isolated.

~ Core damage sequences involving SSPS Train A and B failures. As a
result, no containment isolation signal is given.

~ Core damage sequences involving loss of control room ventilation.
Control room ventilation is assumed to lead to SSPS failure, and
subsequently, no containment isolation signal is given.

~ Core damage sequences involving loss of buses G and H. This precludes
control room isolation of the seal return line.

The results of the IPE were such that no actions needed to be taken to
reduce the likelihood of containment isolation failure. The containment
isolation failure frequency is not large enough to constitute a vulnerability
according to the NUMARC criteria; additionally, conservative assumptions
were made in the Level 1 PRA to not take credit for operator action to locally
or manually close the appropriate containment isolation valves for the above
mentioned sequences.

10. As notedin Subsection 4.8.4.3, page 4.8-10, of the /PE submittal, a
relatively simple design modification would allow cavity flooding. What
design modifications have you consideredin light of the sensitivity analysis
results, which show a 50-percent reductionin large, early containment
failures?
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PGBE Res onse

Section 4.8.4.3 of the IPE Report identifies the only design change
considered: removal of a section of the bottom of the RCDT door and
replacing it with a hinged section. In addition to the potential benefits of the
modification (up to 50 percent potential reduction in large, early containment
failures), Sections 4.8.4.3 and 4.8.4.4 also point out the downside risks
associated with this modification: increased likelihood of ex-vessel steam
explosions and faster steam pressurization of containment, which reduces the
time for potential recovery actions. PGRE is tracking the progress of industry
studies concerning this issue. Once the studies are more conclusive
regarding the benefits and downside risks associated with vessel flooding,
PGSE will consider performing a more rigorous design evaluation.

11. Are there any threats to containmentintegrity caused by recovering the
CFCUs, thereby de-inerting the containment'

PG8cE Res onse

If the CFCUs are recovered when the containment atmosphere is a mixture of
steam, air, and hydrogen, some of the steam will condense when the CFCUs
are recovered, thereby turning a non-combustible atmosphere into a
potentially combustible atmosphere. If there is a sufficiently large amount of
hydrogen in the containment atmosphere, its combustion could conceivably
produce containment pressure and temperature loads that might challenge
containment integrity.

12, Forinduced large LOCAs, described on page 4.6-20, you postulate a large
vessel failure due to pressurized thermal shock at the time of RWST water
injection. For this scenario, you claim that the availability of recirculation
water and CFCUs "... would prevent this fuel damage accident from
evolvinginto a severe accident.... " Please discuss this sequence and
analysis that supports it.

PGBE Res onse

The Level 1 and Level 2 analyses both assume the induced large LOCAs due
to pressurized thermal shock (PTS) will result in core damage. However, two
PTS scenarios were identified on Page 4,6-20 that might not lead to core
damage. These scenarios were only identified to point out some potential
conservatisms in the Diablo Canyon Level 1 and Level 2 PRA treatment of
PTS.

The two PTS sequences postulated that might not lead to core damage are:
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~ A PTS event that results in a large cold leg break. This event would be
equivalent to a large LOCA, which does not lead to core damage unless
the required ECCS systems fail ~

~ A PTS event that results in a large vessel failure below the top of the
core. As mentioned on Page 4.6-20, if the RWST injected, it would flood
the cavity and ref lood the core through the postulated large vessel failure.
If recirculation were successful, and containment heat removal were
successful, severe core damage accompanied by the vessel failure might
be avoided.

No quantitative analysis was performed to verify that these scenarios would
not lead to core damage, or to determine the likelihood of these PTS
scenarios occurring. The purpose of this discussion in the IPE is to show
some insights on potential conservatisms in PTS modeling in the Level 1 and
Level 2 PRA. Again, the IPE assumes that PTS results in core damage and
the Level 1 and Level 2 event trees treat PTS in this way.

13. Please concisely describe the quantification process of the CETs.

PG&E Res onse

As explained in Section 2.3.3 of the IPE Report, the containment event tree
(CET) addresses containment performance probabilistically. The CET
evaluates the progression of accident sequences by modeling important
events or physical phenomena (top events), the likelihood of the events
occurring (top event split fraction values), and the logic that represents
accident progression (CET structure and split fraction rules). The
containment event tree is quantified for each key plant damage state, which
were defined in the Level 1 PRA. The end states of the CET are the release
categories.

The methodology for quantifying the CET is the same as for the Level 1 event
trees. The quantification methodology is described on page 2-6 of the IPE.
Report. The CET quantification process used the PLG RISKMAN software.

The quantification of containment split fractions comes from a variety of
sources, depending on the top event. Where possible, CET split fraction
values were based on DCPP-specific analyses. In other cases, where DCPP-
specific analyses could not be performed, NUREG-1150 values (primarily
Zion) were used. The bases for the containment event tree split fractions are
documented in the IPE Report, Table 4.6.3-1.

The following sources were used in the CET split fraction quantification
(illustrated with an example application).
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~ Key Plant Damage State Definition: This provides the Level 2 CET with
the status of key plant systems important for Level 2 analyses. For
example, the key plant damage state provides the basis for determining
Top Event CB (Containment Bypass Prior to Core Damage) ~

~ MAAP Simulations: These provide the basis for selection of many split
fraction values (RCS pressure at core uncovery, RCS pressure at vessel
breach, amount of hydrogen generated at various times in the accident
progression, containment temperature resulting from hydrogen burns,
etc.). For example, MAAP was used to determine the key plant damage
state sequences that would be at setpoint pressure at core uncovery.
This information is used in the assignment of split fractions for top events
such as IP (Induced RCS Hot Leg or Surge Line Failure).

~ Containment Ultimate Strength Analysis (CUSA); This DCPP-specific
analysis is used as an input for the STADIC analyses of containment. The
appropriate failure modes from Table 4.4-1 and 4.4-2 (CUSA Results) are
part of the STADIC input.

~ STADIC: This code was used to predict the likelihood and size of
containment failure due to various phenomena, such as containment
failure at vessel breach. The CUSA results, MAAP results, and NUREGs
are the inputs to STADIC.

~ NUREG Data: The NUREG-1150 data were used for two purposes - for
comparison purposes and for the values for top events such as Top Event
AP (In-Vessel Steam Explosion).

14. In view of the fact that the IPE cites as an objective theidentification of
differences between the Level 2 results at Zion and DCPP, please discuss any
insight gained by comparing these results.

PG8 E Res onse

Zion's NUREG/CR-4551 results are different than DCPP's because Zion takes
credit for recovering some of the CDF in-vessel, and credit is taken for AC
power and other support systems recoveries later in the CET. Because of
these additional recoveries one would expect to see more early and late
containment failures for DCPP. Although a detailed assessment of the
fraction of Zion sequences that were recovered is not readily available, if one
assumes 50 percent of the DCPP sequences are recovered, the results are
similar. Additionally, Zion does not appear to model small isolation failures
that were modeled for DCPP. PGSE treated recovery of these containment
isolation failures quite conservatively. If one also removes these failures from
the DCPP results, they are similar to Zion's: early containment failures are
several percent, late containment failures are in the low 20 percent range,
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bypass failures are approximately 1 percent, and long term intact
containment is in the low 70 percent range. The DCPP early containment
failures are a higher percentage than Zion's, as one would expect since
DCPP's containment has a smaller volume to reactor power ratio. The DCPP
absolute values are lower because they are based on a lower CDF.

It is concluded that DCPP severe accident sequences are likely to result in
containment failures similar to Zion due to direct containment heating, long
term overpressurization, and other causes.

CONTAINMENT
FAILURE

END STATE

EARLY

DCPP IPE
RESULTS

DCPP RESULTS
WI ZION-LIKE

MODEL CHANGES

2.8E4 3%

ZION NUREG/CR-
4551 RESULTS

4.7EW 1.4%

LATE

BYPASS

SMALL

LARGE

7.61E-6 8.7%

2.45'.9%
3.97E-5 45.2%

1.62'.8%
2.0E-5 23%

1.6'%
8.3E-5 24%

2.4EW .7%

LONG TERM INTACT

COF

3.64E-S 41.4%

8.8E-5

6.4E-5 73%

8.8E-5

2.5EP 74%

3.4ER

15. What back-endimprovements were examinedin IPE7 Please discuss the
disposition of the back-endimprovements examined.

PGRE Res onse

The back-end improvement identified is discussed in the response to Question
10. The improvement (a hinged RCDT door section) would provide assurance
the reactor cavity would be flooded whenever the RWST is injected. Once
more research is completed in this area, PGSE will be in a better position to
make a final disposition of this back-end improvement.

16. Pleaseidentify anyimportant operator actions consideredin the back-end
analysis, and how these operator actions were modeledin the IPE analyses.

PGRE Res onse

The MAAP analyses model the proceduralized operator actions performed in
the Level 1 PRA for the selected sequences that are chosen to represent the
various plant damage states. Thus, the operator actions are not exclusively
back-end operator actions, but rather are Level 1 operator actions included in
the MAAP analyses. However, these operator actions do not always
terminate at core damage. The operator actions are included in the MAAP
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modeling to realistically assess the timings for key events and to correctly
assign a primary system pressure at the time of vessel failure. The table
which follows describes the operator actions modeled in the MAAP
simulations, as well as the corresponding key plant damage states.

OPERATOR ACTION

KEY PLANT
DAMAGE
STATE(S)

Terminate RCS injection when RWST lovel roaches
low lovel

Switch to recirculation after terminating RWST
injection

Initiation of food and blood when steam genoratcr
wide range level reaches low lovel

Initiation of a post-LOCA cooldown using tho
stoam generator atmospheric dump valves

Replenishment of the Condensate Storage Tank
inventory

Termination of auxiliary feed to the ruptured
generator following a SGTR

Initiation end successful termination of post-SGTR
cooldown using intact steam generators

Initiation and successful termination of post-SGTR
RCS depressurizetion using the pressurizer PORV

SXYCI
INYCI
LNYCI
LNYAI
SXYAI

LNYAI
SXYAI

LNYAI

HAYDI
HANNI
HANNS

HAYDI

INNGB

INNGB

INNGB

17. Section 4.6.1.3.1 fSXYAi)indicates that the analysis assumes that the
operators willinitiate RHR cooling after vessel failure. Discuss the rationale
for the assumed successful (failure rate = 0) initiation of this action. Please
describe any other operator actions taken credit forin this mannerin the
containment analysis portion of iPE that have not been explicitlymodelled.
Discuss the rationale for this treatment. Discuss the sensitivity of the results
to these assumptions. Are these actions covered under current procedures?

PGKE Res onse

The key plant damage state SXYAI covers cases where secondary heat
removal is unavailable, feed and bleed is unsuccessful, but ECCS injection is
successful. In modeling the key plant damage state SXYAI using MAAP, the
analysts had to choose either success or failure of RHR recirculation after
vessel breach. The MAAP analysis judged that success of RHR recirculation
was highly likely and, therefore, success was assumed in the MAAP
simulation of the sequence. It should be noted that credit for this operator
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action was only included in the MAAP simulation of the transient. ~No redi
for RHR availabilit for this ke lant dama e sta e is aken in he CET. In
MAAP, the establishment of RHR cooling after vessel breach has no impact
on containment survivability since availability of containment heat removal via
the CFCUs is available for the MAAP simulation of this key plant damage
state. Establishment of RHR after vessel breach only impacts the pressure
transient in containment.

The other operator actions assumed in the MAAP analyses are the same as
Question 16. Those operator actions are, Level 1 operator actions that are
included in MAAP analyses. As explained in the response to Question 16,
these operator actions are proceduralized.

18. The submittal identifies a number of walk-throughs for the Level 2 analysis
and flooding. It also identifies that a review of design change packages was
donein addition to others, to confirm that the analysis represents the
"Current Plant Information ". For the plant changesincorporated since the
DCPRA-1988, please discuss the method used to verify that the changes
identifiedin the documentation were physicallyincorporated as specified and
as modeledin the analysis.

PG8cE Res onse

Upon completion of a design change, in compliance with procedures, the
Design Change Notices (DCNs) associated with the Design Change Package
(DCP) are updated, reviewed, signed off and closed out by the responsible
engineers, and the Plant Information Management System (PIMS) is updated
accordingly. The PRA is not updated until after the design changes have
been physically incorporated. Thus, the PRA can use the final "as-built"
DCNs as a reference for the model changes. Once the model changes are
incorporated into the updated PRA system model calculation file, the
calculation file is independently verified, assuring the design change is
correctly incorporated into the PRA model.

19. The submittalindicates that due to the "RISKMAN"software enhancements,
the 178 support system states identifiedin DCPRA-1988 were no longer
necessary. Since this changein method of addressing theimpact of support
systems on frontline systemsis significant, please describe theimpact (if
anyJ of the new method on the results. Did the core damage frequency
increase or decreaseP Have you performed any analysis to assess the impact
on the results due to changes in the codes? Please discuss.
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PGS.E Res onse

The new software can link the support trees to the frontline trees in the
model quantification; therefore, the 178 support system states were no
longer necessary. The dominant core damage sequences from both methods
were compared in detail ~ The results were the same for the most part or
there were small differences that were accounted for. The new software
results show a very small decrease in the core damage frequency. The
decrease in total core damage frequency is expected because in DCPRA
1988, the support model event tree paths were assigned conservatively to
the 178 support states. The methods are essentially equivalent; the code
change just eliminate the intermediate step of support states.

20. The submittalindicates that a frequency of a flood scenariois compared to
otherinitiating events that have a similarimpact, andif the flood frequencyis
insignificant compared to the initiating event frequency, then the flood
scenariois screened out. The criteria for this comparisonis not discussed.
Please discuss the criteria andits application in making thisjudgment.

PG&E Res onse

The flooding scenarios were compared to other modeled initiating events that
have similar impact on the basis of the event frequency; that is, the
frequency of a flooding scenario that causes the loss of one DC bus would be
compared with the loss of one DC bus (L1DC) initiating event frequency used
in the plant model quantification. If the flooding scenario frequency is
insignificant (that is, less than 1 percent) compared to the initiating event
frequency, then the flooding scenario is screened out. As another example,
certain flooding scenarios have an impact on the turbine causing a turbine trip
or reactor trip. The frequency for this flooding scenario was determined to be
4.7E-4/reactor year. This frequency is low compared to the initiating event
frequency for turbine trip (7.7E-1/reactor year), and, thus, it is screened out
since its contribution to total core damage frequency will be insignificant.

21. Since the assessment of core damage due to flooding is subject to much
uncertaintyin the parameters usedin the assessment, please discuss your
consideration of the sensitivity of the credit taken for operator action,
address the flood scenarios that dropped below the core damage frequency
screening criteria because the frequency has been reduced by more than an
order of magnitude due to credit taken for operator action, and discuss how
the application of the criteria you'e chosen assures the capture ofpotential
vulnerabilities due to flooding.
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PGSE Res onse

A large number of actual industry-wide flooding events were reviewed and
screened out if they were not applicable to DCPP or if the impact was
insignificant. In general, no human actions were considered when screening
out these industry flooding events; therefore, no flood scenarios were
dropped due to credit taken for human action. However, human recovery
credit was taken for one flood scenario - a flood in the CCW system due to
pipe rupture, or CCW header leakage due to maintenance activities (FL1).
The flooding scenario FL1 is treated identically to loss of CCW internal event
transients except for the inclusion of one operator action with a relatively
high failure rate (probability of operator failing to isolate the leaking CCW
header),

FL1 was not screened out and the scenario was analyzed in the plant model
to determine its contribution to the core damage frequency. The sensitivity
of FL1 to low operator failure rates was also assessed.

Since only one operator action with a relatively high failure rate was added
for flooding scenarios, it can be assured that our method of treating human
actions in the flooding analysis will not exclude the capture of any potential
vulnerabilities due to flooding.

22. Is the core damage frequency (CDFJ from all the screened out flood scenarios
equal to or greater than the CDF from the non-screened out

scenarios'G&E

Res onse

In the flooding analysis, we compared the flooding scenarios that were
applicable to DCPP to other initiating events that have similar impact. If the
flooding frequency is insignificant compared to the initiating event frequency,
these events were screened out. The upper bound for the total contribution
to core damage frequency from the screened out flooding scenarios is less
than 3 percent of the total contribution to core damage frequency from the
flooding events (0.1 percent of the total internal events CDF) which were
considered in the IPE.

23. The loss ofinstrument air system fLOIAJis not addressed as a separate
initiating event. Is the frequency of LOIA as aninitiating event subsumedin
another event frequency (e.g. TLMFWJP Please discuss your treatment of
this event.
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PGSE Res onse

The Loss of Instrument Air initiating event was subsumed in the Total Loss of
Main Feedwater initiating event. Appendix C of the DCPRA documents the
determination of the initiating events considered in the DCPRA. As part of
the initiating event selection, Loss of Instrument Air was considered as a
potential initiating event. The result of the failure modes and effects analysis
on the instrument air system concluded that the Loss of Instrument Air
initiating event should be included as part of the Total Loss of Main
Feedwater initiating event, since the plant impacts are similar. It was
determined to be unnecessary to model it as a separate initiating event.

24. The list ofinitiating events does notinclude loss ofpower to a single AC Bus.
Describe yourinvestigation of these types ofinitiating events and discuss the
rationale fincluding impact and frequencyJ for not including this as an
initiating event for your lPE.

PGE E Res onse

Loss of power to a single vital AC bus is a precursor to an initiating event,
not an initiating event itself at DCPP. Loss of one vital AC bus would not
cause a plant trip at DCPP; failure of another train of equipment or system is
necessary to cause a plant trip. An analysis was performed in which loss of
a single vital AC bus is a precursor to a plant trip. The CDF as a result of
loss of AC bus F is calculated to be 3.8E-7, the CDF as a result of loss of AC
bus G is calculated to be 3.1E-7, and the CDF as a result of loss of AC bus H
is calculated to be 2.5E-7. Therefore, the contribution of loss of each of the
AC buses to the total CDF is insignificant (( 1 percent), and it is reasonable
to exclude them as initiating events.

25. The discussion under top event SEindicates thatif top event PR fails fL e.
PORV opened & failed to reseatJ, the top event SE (RCP seal coolingJis not
asked because a LOCA is then already known to have occurred. Ifseal
cooling is lost subsequent to PR, is the resultant size of the LOCA from both
leaks significant to success criteria, timing, CDF, and release

category'GLE

Res onse

The Level 1 event trees assume core damage is guaranteed (no chance of
success) if a PORV fails to reseat (PR=F) and RCP seal cooling via the
thermal barrier (CCW) is unavailable. Top event SE includes establishment of
backup RCP seal cooling (Firewater hookup to the centrifugal charging
pumps), but this human action is not applied for cases where a PORV fails to
reseat. In the Level 1 event trees, the occurrence of PR failure and RCP seal
cooling unavailability is treated conservatively - no chance of successful
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mitigation and core damage is guaranteed. Timing and release category have
impacts only on the Level 2 PRA.

In the back-end analysis, the cases of a failed open PORV compounded by a
RCP Seal LOCA were not modeled using MAAP. Only single faults were
considered: a fully stuck open PORV or one of the four types of RCP Seal
LOCAs. To assess the impact of multiple leak paths, MAAP sensitivity
studies were performed to address the effect of 'compounding a stuck open
PORV with the various types of RCP Seal LOCAs. The potential impacts are
on (1) timing of events and (2) potential release categories.

Based on the MAAP sensitivity analyses performed, the following conclusions
were reached on the impact of a failed PORV compounded by an RCP Seal
LOCA on timing and release category:

1. TIMING: The failed PORV compounded by a RCP Seal LOCA leads to
quicker core uncovery and quicker vessel failure. The major impact of this
is that the median containment failure pressure is reached a few hours
earlier.

2. RELEASE CATEGORY: The failed PORV compounded by an RCP Seal
LOCA has a negligible impact on early releases. The fraction of late
containment failures would go up a small amount, and the fraction of long
term intact sequences will decrease slightly.

26. There is no description of the Seal LOCA Model providedin Sections 3. 1.3 or
Section 3. 1.4. Provide a discussion of the Seal LOCA Model used for the IPE
submittalincluding the various leak rates, the probability of their occurrence
and the timing of seal failure.

PG&.E Res onse

The Level 1 Seal LOCA Model is an integral part of the electric power
recovery model ~ The electric power recovery model is evaluated using the
STADIC computer code, as explained in Section 3.3.3.4 of the IPE Report.
The STADIC model of electric power recovery for Seal LOCAs includes the
probability and timing of different size Seal LOCAs. The Seal LOCA
probability was based on WCAP-10541, Rev. 2, with the additional
conservatism outlined in WCAP-11550. PG&E performed MAAP analyses to
determine the timing of core uncovery based on different RCP Seal LOCA
sizes. The following cases were examined: cases with and without AFW
available; and cases with and without SG depressurization and cooldown; and
cases with immediate and delayed loss of AC. The results of the analyses
are contained in the DCPRA Table G.4-2 and Westinghouse Letter PGE-88-
652. The MAAP analyses assume seal failures occur within 10 minutes of
loss of seal cooling.
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The Seal LOCA leak rates and probabilities of occurrence are shown in the
following table for the immediate loss of AC case, with and without SG
depressurization and cooldown, the cases of most interest.

SG Depressurization and Cooldown No Depressurization and Cooidown

Cumulative
Frequency

Nominal Seal
LOCA Size {GPM)

per RCP
Cumulative
Frequency

Nominal Seal
LOCA Size {GPM)

per RCP

0.00

0.02

0.02

0.04

0.06

0.11

0.20

0.31

0.44

0.61

0.67

0.75

NA

448

219

200

192

185

178

170

163

156

148

142

0.00

0.02

0.02

0.17

0.20

0.32

0.60

0.68

0.75

0.82

0.85

0.88

0.90

0.92

0.94

0.95

0.97

0.98

0.98

0.99

0.99

NA

460

183

159

136

113

98

93

89

84

80

71

66

62

57

53

49

48

44

Note: The cumulative frequency is only shown for Seal LOCA sizes that uncover the core within 24 hours
(MAAPanalysis). Thus, 25 percent of tho SG depressurization and cooldown cases do not uncover the core
within 24 hours and are not reported.

27. In the dependency matrices, notes for the impact of LOIAindicate that many
valves and dampers failin the "safe" or a beneficial mode on loss of
instrument air. Since the analysis assumes that Instrument Airis always
failed fPgs. 3. 1-88), please address whether all these valves and dampers are
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considered as always successfulin moving to their "failsafe "position or are
they modeledin their respective systems as having some probability of
failure. Discuss your assessment of theimpact of this assumption on the
results of the analysis.

PGBE Res onse

The valves and dampers are modeled in their respective systems as having
some probability of failure.

The dependency matrices show the actual Diablo Canyon interaction of
support systems with each other and with other plant frontline systems. As
the notes to the table indicate, most air-operated valves and dampers fail in a
beneficial (safe) position on the loss of instrument air. These notes reflect
the designed "fail safe" positions of DCPP valves and dampers, not the
assumed initial positions of the valves and dampers as modeled in the
DCPRA. In the DCPRA system models, the probability of these valves and
dampers failing to change position on demand is considered.

If it were assumed that the valves and dampers were guaranteed to be in
their "fail safe" position, there would be a small decrease in failures of
containment isolation.

, 28. While you haveindicated that common cause failure and maintenance were
includedin the analysis, thereis no discussion of theirimpact on the results.
Please describe the impact of these considerations on the results as they
contribute to those systems, split fractions and major accident types whose
contributions are significant. Discuss the insights you have derived from the
results.

PGSE Res onse

The impact of common cause and maintenance on systems, split fractions,
and major accident types can be assessed by reviewing the system split
fraction contributing most to the total CDF (top 15 split fractions):

Split
Fraction

PRD

Description

RCS pressure relief and PORV
reclosure (with loss of offsito power)

Split
Fraction

Value

3.6E-2

Percentage
of CDF with

this Split
Fraction

23

Common
Cause

Significant
Contribution7
() 10% of

Split Fraction
Value?)

No

Maintenance
Significant

Contribution?
f)10% of

Split Fraction
Value7)
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Split
Fraction

GX2
(GF1 'GG2)

SW1

GG1

SE1

DG1

SE3

DH1

CC3

AW4

CC2

TF1

ASC

CC7

AW3

Description

Emergency diesel generator 1-3 and 1-

2 failed

Emergency diesel generator 1-3
aligned to Unit 1 (with equal number
of DG's operating on each unit)

Emergency diesel generator 1-2 (with
loss of offsite power and success of
DG 1-3)

RCS seal integrity (with loss of CCW)

DC Bus G (all support availablo)

RCP seal integrity (with loss of CCW
and fire water to charging pumps)

DC Bus H (all support availablo)

Component Cooling Water (loss of
4Kv Bus G)

Loss of support to Moto-Driven AFW
Pump 12

Loss of support to CCW pump 12
(Loss of 4KV Bus H)

Scheduled maintenance of Unit 2 Vital
Bus F

ASW system with support for only
ono ASW pump availablo

CCW system for LOSP - Loss of ono
4KV bus

Support for 1 MDP unavailablo

Split
Fraction
Value

1.8E-3

5.0E-1
(Constant)

3.9E-2

1.5E-2

7.1E-4

3.3E-2

7.1E-4

1.5E-3

6.3E-2

1.4E-3

1.3E-2

1.5E-2

1.7E-3

6.8E-4

Percentage
of CDF with

this Split
Fraction

26

12

9.2

8.0

7.2

6.7

5.2

5.0

4.4

4.3

4.2

Common
Cause

Significant
Contribution?
() 10% of

Split Fraction
Value?)

No

No

No

No

No

No

No

No

No

Maintenance
Significant

Contribution?
()10% of

Split Fraction
Value?)

60%

No

40%

No

No

40%

64/o

47%

69%

100%

790/o

60 /o

86 /o

It is concluded that the maintenance contribution is significant for some of
the top ranking split fractions, but common cause is not an important factor
contributing to the overall DCPRA core damage frequency. Specifically,
maintenance of the diesel generators, the component cooling water system,
the AFW pumps, and ASW pumps are the most significant maintenance
contributors to core damage. These contributors would also impact the major
accident types as well (Seal LOCA, transient induced LOCA, LOCAs).

29. The plant damage state matrix does not explicitly address the timing of core
melt. Please discuss hoM/core melt timing isincludedin your analysis, its
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correlation to other parameters (such as pressureJ andits impact on the
results (potential releasesJ of your analysis.

PGSE Res onse

The timing of core damage is not used in binning the key plant damage
states. The timing of core damage is determined after the key plant damage
states have been defined. The timing of core damage is determined for each
and every key plant damage state using MAAP simulations of the most
dominant sequence(s) in the key plant damage states. Core damage timing is
not used directly in the quantification of the split fractions used in the CET,
although the timing of core uncovery (taken as an indication of the start of
core damage) is noted for each of the key plant damage states.

Review of MAAP runs leads to the following observations on the correlation
of core damage timing to other parameters:

1. The longer the time to core damage, the longer the time to vessel failure
and subsequent containment failures.

2. Core damage tends to occur more quickly for sequences where auxiliary
feed is lost and for sequences associated with large breaks in the primary
system.

3. The medium and small LOCAs tend to have the longest times to core
damage.

Core damage timing also has a small impact on potential release categories
(i.e., is containment failure early, late, or intact). Core damage timing does
not impact early containment failure. For late containment failures and long
term intact cases, if core damage timing is delayed or shortened by a few
hours, then the fraction of late containment failures and long term intact
sequences would change by a small amount.

30. The discussion on page 3. 1-98 on PDS parametersindicates that only a
limited amount of water willbein the reactor cavity prior to "melt-through"
evenif the RWSTisinjected. However, Table 3.1.6-1 (PDS DefinitionsJ
indicates thatit assumed that wateris presentif the RWSTisinjected.
Please address the rationale for this assumption and describe its impact on
the results of the analysis especially for vessel failure at low RCS pressure
when itis unlikely that the cavity is filled with water (Section 4.1.3. 1J.

PGRE Res onse

The text in Table 3.1.6-1 that identifies the presence of water in the cavity
might be misleading and it needs to be clarified. The table should read "It is
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assumed that only a limited amount of water is present in the reactor cavity,
even if the RWST is injected." All of the Level 2 analyses (except the
sensitivity analyses) assume only a limited amount of water will be in the
reactor cavity.

The impact of assuming a flooded cavity is addressed in the sensitivity
section of the Report IPE, Section 4.8.4.4.

31 ~ Itis indicated that all other data usedin the quantification has been updated
to December 1989, except the alpha factor distributions for common cause
failures. Discuss yourinvestigation ofplant-specific common cause failures
and the rationale for notincorporating the latest data available for common
cause failures.

PGLE Res onse

There are no common cause events identified in the Diablo Canyon failure
data that were analyzed for the IPE. This would indicate that the Alpha
Factor would be lower if updated. Therefore, the Alpha Factor values used in
the IPE were slightly conservative.

32. Please discuss any prevention or mitigation measures which address the
significant contributors from those systems and/or actions that have been
identifiedin Tables 3.4.2-1 through 3.4.2-7.

PGRE Res onse

As part of the IPE process, the results of the DCPP IPE were reviewed by
PGSE to determine any potential vulnerabilities, and to identify potential
improvements at DCPP. The IPE Report documented in Sections 3.4.2.5 and
4.8 that there are no vulnerabilities at DCPP. Nevertheless, the more
significant contributors to core damage were reviewed to determine if any
design changes or procedure changes would reduce the more significant
contributors to risk. Also, the conservatism involved in the PRA analyses
was assessed to better understand the risk profile.

The first contributor to core damage of significance is the RCP Seal LOCA.
Over 40 percent of the CDF contribution includes RCP Seal LOCAs. RCP Seal
LOCAs are postulated when cooling to the RCP seals is lost or is inadequate.
Normally, RCP seal cooling is lost or is inadequate as a result of loss of
electric power (full or partial station blackout), or as a result of loss of
auxiliary saltwater or component cooling water. Even with the loss of
component cooling water, RCP seal cooling can be maintained via a
centrifugal charging pump (which normally requires CCW cooling) by aligning
an alternate cooling water source (firewater) to the centrifugal charging
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pump. This ability was identified, implemented, and proceduralized as a

result of the Diablo Canyon PRA. As part of the IPE process, improvements
to the plant procedures OP AP-10, "Loss of Auxiliary Saltwater System," and
OP AP-11, "Malfunction of Component Cooling Water System," were made
to further reduce the likelihood of RCP Seal LOCAs, by enhancing the
procedures on restoring CCW and ASW. Specifically, in OP AP-10, the
procedure was modified such that in the event the unit's ASW system cannot
be recovered, and ASW cross-tie to the opposite unit is not possible, the
procedure now directs the operators to enter OP AP-11. OP AP-11 was
modified so it now directs the operators to consider hooking up firewater
cooling to a centrifugal charging pump in the event CCW temperatures are
high and cannot be reduced. Prior to the IPE, the procedure only directed the
operators to hook up firewater to the centrifugal charging pumps in the event
that all of the CCW pumps failed to operate.

The second significant contributor to core damage is the transient induced
LOCA, occurring through a stuck open PORV. Many transient induced
LOCAs occur after a Loss of Offsite Power event and typically involve failed
diesel generators, making closure of the PORV block valves impossible
without crosstying of vital buses. The PRA conservatively assumes all Loss
of Offsite Power initiating events will result in a challenge to the PORVs.
Additionally, only limited credit is provided for crosstie of vital buses to allow
the PORV block valves to be closed. Thus, the transient induced LOCA
contribution is conservatively evaluated. The addition of the sixth diesel
generator will reduce the contribution of transient induced LOCAs, as
explained in the following paragraph.

Failure of diesel generators contribute significantly to core damage
sequences, especially Loss of Offsite Power events. The addition of the sixth
diesel generator scheduled for 1993 means each DCPP unit will have three
dedicated diesel generators. Currently, one of the diesel generators is a
"swing diesel ~" The addition of the sixth diesel is expected to reduce the
overall contribution of the Loss of Offsite Power initiating events (from
transient induced LOCAs or RCP seal LOCAs). It also will reduce the
likelihood of RCP Seal LOCAs and transient induced LOCAs leading to core
damage from other initiating events.

As explained in Section 6.1, other design changes have already been
implemented at Diablo Canyon as a result of the Diablo Canyon PRA, prior to
performance of the IPE. The diesel fuel oil transfer system was modified to
improve system reliability by eliminating multiple starts of the transfer pumps.
A portable, engine-driven, fuel oil transfer pump was added as a backup. The
ability to establish alternate cooling to the charging pumps (firewater) was
added. Seismic changes included staging of substation spare parts.

One final mitigation or prevention measure implemented as part of the IPE
was to train DCPP personnel on PRA methods, insights, and applications.
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The PRA Group and the Training Department have conducted training
sessions to introduce to DCPP operators and engineers the PRA methods,
applications, and insights. Although the benefits are not easily quantified,
this training is believed to have increased awareness and safety at DCPP.

33. Please provide a discussion addressing the sensitivity of the DHR systems to
failure (partial and total) of the support systems and assumptions for relevant
operator actions.

PG&E Res onse

The DCPP decay heat removal evaluation included the auxiliary feedwater
system (including steam dump system), the bleed and feed capability, and an
evaluation of the residual heat removal system'. As shown in Table 3.4.3-1
and the table presented below, 20.8 percent of the CDF includes loss of
AFW. Of this amount, only 4 percent comes from cases where all support is
available. All of the remaining contribution involves degraded'support
systems. Also, as shown in the tables, 10.9 percent of the CDF includes
failure of feed and bleed cooling. Over 8 percent of this contribution results
from no support being available (primarily electrical) for feed and bleed. Feed
and bleed (Top Event OB) is an important risk mitigator; OB1 has a risk
achievement factor of 2.01 and a risk reduction factor of 0.98. Finally, the
tables show that RHR system failure contributes 9.1 percent of the core
damage, with support available. The impact of complete support system
failures on the RHR, Charging, and Sl systems is noted in the table. No
single support system failure was found to dominate the contribution of total
failure of Charging, Sl, and RHR.

System or Function of Decay Heat Removal

Auxiliary Feedwater - Losses from AII Causes

AW4- Support for MDPs Unavailable

AWF - No Support Available

AW3 - Support for 1 MDP, Unavailable

AW1 - All Support Available

Failure of Bleed and Feed Cooling - Losses from All Causes

OBF - No Support Available

OB1 - Support Available

Percentage
of CDF in

which
Event is

Failed

20.8

5.4

5.3

4.2

4.0

10.9

8.4

2.5

Split
Fraction

Value

6.26E-2

1.0

6.83E-4

2.12E-S

1.0

2.36E-2

Major Support System
Failures Found in Core
Damage Sequences in
which Split Fraction is

Appliedru

DF DH AF AH FO GF GG
GH SW TF

SA SB SV DG GF GH TF

GF GH DF DH AH SW

NONE

DF DG DH AF AH GF GG
GH

NONE
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System or Function of Decay Heat Removal

Charging Pumps - Support Available
CH2 - One Standby Pump Train Available Only
CH4- LOSP - All Support Available

Safety Injection Pumps - Support Available
Sll - All Support Available
SI2- Support for One Sl Pump Available

Operator Switches to Recirculation Mode - Support Available
RF2 - Switchover after SLOCA or B/F With CS Success
RF3 - Switchover after LLOCA or MLOCA Initiating Event
RF4- Switchover to Recirculation after Core Melt

RHR Pump Train A - Support Available
LA1 - All Support Available (SLOCA Case)
LA2 - All Support Available (Bleed & Feed Case)
LA3 - All Support Available (LLOCA/MLOCACases)

RHR Pump Train B - Support Available
LB1 - AII Support Avail. LA Successful (SLOCA)
LB2 - All Support Avail. LA Failed (SLOCA)
LB3 - All Support Avail. LA Guaranteed Failed (SLOCA)
LB5 - All Support Avail. LA Failed (B 5 F)
LB7 - All Support Avail. LA Successful (LLOCA)
LB8 - AII Support Avail. LA Failed (LLOCA)
LB9 - All Support Avail. LA Guaranteed Failed (LLOCA)

AC1 - RHR Cold Leg Injection and Accumulators

LV1 - RHR Suction from RWST

RW1-RWST

Percentage
of CDF in

which
Event is

Failed

0.8
0.8

0.01

0.3
0.06
0.27

2.7
0.4
1.8
0.5

2.3
1.3
0.3
0.7

2.3
0.005

0.6
0.6
0.3
0.1
0.4
0.2

1.3

0.3

0.2

Split
Fraction

Value

2.36E-2
8.97E-4

2.30E-3
1.56E-2

1.35E-3
2.11E-3
5.29E-2

1.78E-2
1.78E-2
1.59E-2

1.57E-2
1.34E-1
1.78E-2
1.34E-1
1.57E-2
3.02E-2
1.59E-2

5.01E-3

4.05E-4

3.03E-5

Major Support System
Failures Found ln Core
Damage Sequences in
which Split Fraction is

Applied'"

TF GF GH SW SA SB
NONE

NONE
SA SB

NONE
NONE
NONE

AH GH
SW
SA

NONE
NONE
AG GG
SW
NONE
NONE
SB

NONE

NONE

NONE

(1) For Top Events CH, SI, RF, LA, LB with no support available (CHF, SIF, RFF, LAF, LBF), the major
support system failures leading to top event failure are: GF, GG, GH, AS, CC, SW, TF, DF, DG, DH,
AF, AG, AH, FO, SV, CV, SA, SB.

Table 3.4.2-7 of the IPE Report provides the ten most important operator
actions. ZHERF2 (fail to manually switchover to recirculation mode after
large or medium LOCA) and ZHEOB2 (fail to initiate bleed and feed cooling)
are the only operator actions in the top ten that affect the DHR system
evaluation. Both contribute approximately 1 percent to the total CDF.

34. Section 3.3.3.4.3 indicates that "Restoration of offsite power and operation
of the turbine driven AFWPump are assumed to continue after loss of D.C.
Powerif a portable generatoris successfullyinstalled to provide 120V AC
power forinstrumentation ". Table 3.3.3-2, Human Action Failure rate
distributions, does not appear to contain the above action. Was credit given
for this action? What was the failure rate assigned and what impact didit
have on the analysis

results'981
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PGBcE Res onse

The human action to install a portable generator to provide 120V AC power
for instrumentation is an input in the STADIC electric power recovery model ~

It was added to the recovery model to assess the benefits of this action on
electric power recovery after the DC batteries have been exhausted. The
output of the STADIC model is the recovery factors listed in Table 3.3.3-3 for
the IPE. The failure rate for this human action (ZHEHS2) was determined
using the SLIM methodology (See Section 3.3.3.3.2) and is summarized
below:

Mean: 8.4 E-02
5th Percentile: 2.6 E-03
Median: 2.1 E-02
95th Percentile: 2.8 E-01

The CDF was determined to be relatively insensitive to this human action, as
only a 0.2 percent increase in CDF was noted when this human action was
guaranteed failed. Thus, this human action (ZHEHS2) was not proceduralized
and the human action will be removed from the STADIC electric power
recovery model as part of the next PRA update.

35. Section 3.3.3.4.3 (scenario specific calculationsJ indicate that based on plant
operating data the batteries are estimated to be available for 12 hours upon
complete loss ofAC power. However, Section 4.G. 1. 1.2 fHANNI:RCP seal
failure; stuck open PORVs and PSVs; AFW for four hours) states that the four
hours that the AFWis available corresponds to the time thatit takes to deplete
the batteries after station blackout. Please explain the difference in the battery
depletion timeidentifiedin each case andidentify the value thatis used
throughout the IPE for battery depletion time. Were multiple values used7 If
so, provide the basis.

PG8cE Res onse

The availability of the batteries (without battery chargers available) is
considered in the Level 1 PRA electric power recovery model. Based on the
actual plant operating data, PGRE electrical design personnel estimated an
extended battery availability of more than 12 hours with no reduction in DC
loads during a station blackout, This lengthened battery lifetime is therefore
used in this Level 1 analysis.

The Level 2 MAAP analysis did not use the 12 hour battery life; a more
conservative assumption was used. For the Level 2 analysis, the MAAP
simulations of key plant damage states HANNI and HANNS conservatively
assumed loss of DC power in four hours. No other key plant damage states
are affected by this assumption. The basis for using four hours was the
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April 17, 1989, submittal to the NRC which categorized that Diablo Canyon as
a "four hour station blackout plant."

When performing simulations with a deterministic code such as MAAP, the
analyst must choose a deterministic time at which DC power is lost. Shifting
this time by a few hours would have little impact on the reported releases
because:

1. It would not significantly change the primary system pressure at the time of
vessel failure, and

2. It would not affect the containment pressurization transient enough to
change late releases into cases for which the containment is intact in the
long term.

36. The discussionin the support tree section for top event GFindicates that the
mission time for the diesel generatorsis 6 hours, but does not provide any
basis for using 8 instead of 24 hours. Please discuss your basis as it relates to
offsite power recovery.

PGRE Res onse

The mission time of 6 hours for the diesel generators is actually only for cases
where the electric power recovery model is not applied. Use of a 6-hour
mission time in cases where the electric power recovery model is not applied is
a simplifying, conservative assumption, compared to a 24-hour mission time
with credit for electric power recovery. The results of the electric power
recovery analysis demonstrate a high probability of electric power recovery in
less than 6 hours, which means the average diesel generator mission time
should be less than 6 hours. For scenarios where the electric power recovery
model was applied in the IPE, a mission time of 24 hours for AC power
(including diesel generators) was assumed. Thus, use of a 24-hour mission
time for the diesel generators is only appropriate for scenarios in the IPE that
apply the electric power recovery model. Otherwise, a diesel generator
mission time of 6 hours is appropriate.
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