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PG&E Letter DCL-10-150

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20852

Docket No. 50-275, OL-DPR-80

Docket No. 50-323, OL-DPR-82

Diablo Canyon Units 1 and 2

Response to NRC Letter dated November 24, 2010, Request for Additional
Information for the Applicant's Environmental Report - Operating License Renewal

Stage

Dear Commissioners and Staff:

By letter dated November 23, 2009, Pacific Gas and Electric Company (PG&E)
submitted an application to the U.S. Nuclear Regulatory Commission (NRC) for the
renewal of Facility Operating Licenses DPR-80 and DPR-82, for Diablo Canyon
Power Plant (DCPP) Units 1 and 2, respectively. The application included the
license renewal application (LRA), and Applicant's Environmental Report —
Operating License Renewal Stage.

By letter dated November 24, 2010, the NRC staff requested additional information
needed to continue their review of the DCPP LRA. PG&E's response to the request
for additional information is included in Enclosure 1.

PG&E makes no regulatory commitments (as defined in NEI 99-04) in this letter.

If you have any questions regarding this response, please contact
Mr. Terence L. Grebel, License Renewal Project Manager, at (805) 545-4160.

| declare under penalty of perjury that the foregoing is true and correct.
Executed on Decmeber 6, 2010.

Sincerely,

James R. Becggf

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance

Callaway e Comanche Peak o Diablo-Canyon e Palo Verde e San Onofre e South Texas Project e Wolf Creek
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Michael S. Peck, NRC Senior Resident Inspector

Andrew L. Stuyvenberg, NRC Environmental Project Manager,

License Renewal
Alan B. Wang, NRC Project Manager, Office of Nuclear Reactor Regulation

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance
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PG&E Response to NRC Letter dated November 24, 2010
Request for Additional Information for the Applicant's
Environmental Report — Operating License Renewal Stage

1. RAl 1.e
The response to this RAI states that SBO due to LOOP initiating events accounts
for 6% of the CDF. What is the contribution from consequential LOOPs for other

initiating events?

PG&E Response to RAI 1.e

Consequential loss of offsite power (LOOP) is modeled in the Diablo Canyon
Power Plant DC01B model. The consequential LOOP contribution to core
damage frequency (CDF) for non-LOOP internal initiating events is 1.09E-07/yr.
This represents approximately 1.3% of the total internal event CDF.
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2. RAI1f

a. Confirm that the modeling of Unit 2 systems in the Unit 1 PRA takes into
account the operational and maintenance status of Unit 2.

b. The response to this RAI does not include mention of a two unit LOOP. This
would impact the availability of the Unit 2 EDGs. Discuss this and any other two
unit initiating events

PG&E Response to RAI 1.f

a) The DCO1B model is an average maintenance model and takes into
consideration the operational and maintenance status of Unit 2. Unit 2 specific
equipment includes modeling of maintenance unavailability as well as plant
(refueling) outage unavailability, as appropriate.

b) For the DC01B model a loss of offsite power (LOOP) is assumed to affect the
entire site, including both units. The Diablo model has several LOOP initiators
including those caused by severe weather, grid related, switchyard related and
plant centered. All of these are modeled as affecting equipment from both units.

Other initiators that would affect both units include loss of Auxiliary Salt Water,
which was discussed in the original RAI response to 1.f, and external event
initiators.
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3. RAI1.9

The response to this RAI (“Some important component variables that increased
in failure rate include the emergency diesel generator ...”) implies that there are
other important component failure rates that have increased. If this is true
identify other important variables that have increased and their potential impact
on the SAMA analysis.

PG&E Response to RAI 1.9

The only other important component that increased in frequency is the reactor
trip breaker shunt trip coil failure frequency. However, the reactor trip breaker
undervoltage (UV) trip coil decreased approximately the same amount as the
shunt trip coil increased. Since both are required to fail to cause an anticipated
transient without scram (ATWS), there would be no net effect to the severe
accident mitigation alternative (SAMA) analysis.
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4. RAI1.i)

The response to this RAl indicates that the DC0OO stage 1 model reviewed in the
PWROG peer review is different than the DC0O0 model described in Section
F.2.1.6 of the ER. Identify the most significant changes made to the prior model
to obtain the DCOO stage 1 model and the most significant changes made in the
DCO0O stage 1 model to obtain the DC0O0 model. Also provide the internal events,
fire and seismic contributions to the total CDF.

PG&E Response to RAI 1.i

In June 2000, Diablo Canyon Power Plant completed the update to the previous
model DCPRA-1997 to support the RI-ISI submittal. The updated model was
named as DCOO (stage 1 model). The significant changes made to DCPRA-
1997 model included (1) change to the frequencies of Medium loss of coolant
accident (LOCA) and Large LOCA base on a review NUREG/CR-5740, (2)
development of a simplified large early relief frequency (LERF) model based on
input results and insights from the original model, and (3) revision in the modeling
of impact on the auxiliary saltwater (ASW) system for loss of direct current (DC)
Buses F and G initiating events.

The results of DCOO (stage 1) model are provided below.

Contributor

Mean Core Damage

Mean Large Early

Frequency Release Frequency
(per year) (per year)
Internal Events 1.41E-05 5.54E-07
Seismic Events 3.36E-05 1.25E-06
Fire Events 1.50E-05 6.42E-09
Total 6.26E-05 1.81E-06

Excluding the Cable Spreading Room and Control Room fires, the total core
damage frequency (CDF) was reduced to 5.26E-05 per year.

While preparing the RI-ISI submittal, a few additional changes were made to
DCOO (stage 1) model to take credit for the reactor coolant system (RCS)
depressurization following loss of charging in the seismic probabilistic risk

assessment (PRA) model. As a result the base CDF has slightly reduced to
5.05E-05 per year (PRA Calculation File PRA00-05, Rev 0, Attachment F). The
name of the Base model used for the RI-ISI was DCO04ISI.

The model reviewed in the pressurized water reactor owners group (PWROG)
peer review was DCOO (stage 1).
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The DCOO (stage 1) model was updated in March 2001 and renamed it as DCCO.
The update included changes made to the model since June 2000. The detailed
changes, including the list of the significant changes were listed in F.2.1.7 of the

environmental report (ER).

Please note that the next major updated base model after DCOO (stage 1) was
DCCO (not DCO0O).

The results of DCCO model are provided below (also in F.2.1.7 of the ER).

Contributor Mean Core Damage Mean Large Early
Frequency Release Frequency
(per year) (per year)
Internal Events 1.04E-05 4.94E-07
Seismic Events 3.12E-05 1.28E-06
Fire Events 1.33E-05 6.31E-09
Total 5.38E-05 1.78E-06
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5. RAI 1.k)

The response to this RAI states “Given that the PRA impact of each of the open
items is small, their resolution is not expected to change the conclusions of the
SAMA analysis.” Further it is stated that the exercise in re-evaluating the SAMAs
using the 95th percentile “...more than bounds the impact of PRA open items
found in Addendum 1.” While the evaluation of the open items in Addendum 1
concludes for most of the items that the impact of the PRA is insignificant or that
the results are conservative. This is not the stated conclusion for all the items.
For some items, the acceptability of the current model is stated to be that a
SAMA has been identified that addresses the stated impact of the model
deficiency. While this may partially justify the adequacy of the model for the
SAMA identification process, it does not justify the adequacy of the model for the
cost-benefit analysis. Further, the assessment at the 95th percentile is intended
to provide insights associated with the uncertainty in input parameters not in the
best estimate model. Provide further justification for those open items for which
the conclusion of no impact on the SAMA identification process described in
Addendum 1 is not necessarily applicable to the SAMA cost benefit analysis. In
the response, specifically address SAMAs 727 (p. F-277), 289 (p. F-309), 419 (p.
F-315), 420 (p. F-315), and 431 (p. F-317),

PG&E Response to RAI 1.k

It is recognized that parametric uncertainty does not technically account for the
issues raised in a large majority of the peer review comments, such as model
completeness. The citation of the 95th percentile sensitivity analysis was only
intended to demonstrate that the impact of addressing the open peer review
comments would be bounded by the results of that sensitivity study; i.e., no new
SAMAs would be identified as cost beneficial that were not already identified as
cost beneficial when the 95th percentile PRA results were used. Estimating the
impact of how the use of the 95th percentile PRA results could impact the model
after incorporation of the unresolved peer review comments is beyond the scope
of the analysis.

In order to directly disposition each of the entries in Addendum 1, it has been
reproduced in this response with additional information and/or clarifications in the
“Importance to SAMA” column.
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6. RAIs 2.b and 2.c

The response to RAI 2.c indicated that ST4 is made up solely of RC17 while ST 5
is made up solely of RC18. The frequencies for these RCs provide in response
to RAl 2.b are different from those provided for ST4 and ST5 in Table F.3-7 of
the ER as shown below.

Freq. In Table F.3-7  Freq. In RAl 2.b Response
ST4 RC17 1.23E-06 1.34E-06
ST5 RC18 2.88E-07 1.82E-07

It appears from the response to RAI 2.e that a portion of the SGTR events
(RC17) is allocated to ST5. Clarify the derivation of these ST frequencies.

PG&E Response to RAIs 2.b and 2.c

The original individual plant examination (IPE) evaluation only included a bin for
Containment Bypass accidents. This bin originally included all steam generator
tube rupture (SGTR) and interfacing system loss-of-coolant accident (LOCA)
(ISLOCA) events. The Level 2 quantification revealed that some portion of the
SGTR accidents involved successful operation of auxiliary feed water (AFW),
which could significantly reduce the releases by scrubbing the radionuclides prior
to release from the steam generator. In order to account for this, the original
containment bypass bin was subdivided into 2 separate release categories. The
first, ST4, was used to represent the SGTR events that included scrubbing of the
releases. ST5 was then used to represent the non-scrubbed SGTR events along
with any ISLOCA events. The correct release category frequencies are those
listed in Table F.3-7.
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7. RAlI2.¢c

The response to this RAl indicates that the grouping of the 37 release categories
into 6 source term categories was performed in a manner similar to that
described in IPE Section 4.8. The IPE release category groups were stated to be
for the purposes of gaining insights. In the SAMA analysis the Source Term
categories function to provide a representation of radioactive release that can be
used in the level 3 analysis to provide a reasonable estimate of the
consequences. The IPE release category groups termed small and large are
based on containment break size and not amount of fission products released.
The appropriateness of the release category grouping for providing source terms
that yield a reasonable consequence analysis is not clear. Provide further
Justification for the appropriateness of the release categories assigned to the
source term categories and of the resulting consequence analysis.

PG&E Response to RAI 2.c

With the exception as described in the above response to RAI 2.b, all release
category groupings were based on the original IPE and were not updated for
severe accident mitigation alternative (SAMA). As most PRAs include only
release categories for large early release frequency (LERF) and non-LERF, the
Diablo Level 2 release category designations were judged to adequately capture
the difference in the non-LERF categories to give a better representation of the
off-site consequences. Specifically, it is important to separate out the non-LERF
cases into accidents that have the potential for a late release and those with the
containment remaining intact. Where the existing “small early containment
failure” bin is described as failures less than 3 inches in diameter, it is expected
that releases associated with this failure mode would not exceed the “Large”
threshold. A review of the individual release categories making up the “small
early containment failure” bin shows that the volatile release fractions are all less
than 10%. 10% is a typical “Large” threshold value.
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8. RAl2dand?2e

The response to RAI 2.d indicates that the representative MAAP case chosen for
each source term category for the consequence analysis was based on their
contribution to the total RC (ST) frequency. This approach does not account for
release categories of lower frequency but higher release fractions.

The response to RAl 2.e indicates that for small early releases (ST2) the release
category selected (RC14) represents over 50% of the RC frequency and would
tend to represent the highest consequence conditions. RC16U makes up 36 %
of the ST2 category and appears to be similar except that the debris is
uncoolable.

Provide further support for the selection of representative cases for each ST
category and specifically confirm that use of RC16U release fractions would not
result in a higher dose-risk or OECR.

Also clarify the use of the term release category versus source term category in
the response to this RAI. For example, in the above discussion and the
discussion of containment bypass.

PG&E Response to RAlIs 2.d and 2.e

Some amount of engineering judgment is involved in the selection of
representative MAAP calculations for each of the release categories. This
judgment combines the probability of the dominant contributors to the potential
consequences of a specific accident. As indicated by the reviewer, there is a
potential for lower frequency contributors to have higher consequences. Since
the risk is the product of the accident frequency and the calculated dose, both the
source term magnitude and frequency need to be considered in the selection
process. As described in the earlier response to RAI 2.e, typically the case with
the highest potential consequence is selected as the represented scenario. As
described in that same response for the small early category, case RC14 was
selected as it involved a high pressure core melt, pre-existing containment
failure, and no containment sprays. From the IPE analysis, this case resulted in
approximately 5% Cs release. Case RC16U involved a medium to low pressure
core melt, a small pre-existing containment failure, and no containment sprays.
A detailed comparison of the ZISOR bin designators reveals the following major
differences between the sequences.

e RC14
o High pressure melt ejection (HPME) due to elevated pressure
o No core-concrete interaction (due to dispersion of debris)



Enclosure 1
PG&E Letter DCL-10-150
Page 62 of 87

e RC16U
o No HPME due to reduced pressure
o CCI (due to confined debris)

A review of the source term shows a Cs release of 5% for RC14 and 9% for
RC16U. This difference would not be expected to impact the consequences by a
significant amount.

The terms “release category” and “source term category” are used
interchangeably and define the binning of the Level 2 end states based on similar
attributes that impact the source term magnitude and the timing of the release.
As described in previous responses, the original 37 release categories (also
called source term release categories in the response to RAI 2.c), were originally
collapsed into 5 unique release categories and then later increased to 6 to
address the differences in containment bypass events.
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9. RAI2.h
The response to this RAI indicates that no post core damage recoveries are
included in the L2 model (except, for limited cases, containment isolation). Is

recovery of AC power post core damage credited?

PG&E Response to RAI 2.h

Offsite power recovery is not credited or considered after core damage. Offsite
power in the DCO1B model is a convolution of time to core damage and offsite
power recovery. Time available after core damage is not considered in the offsite
power recovery analysis.
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10.RAI 2§

a. The response to this RAI notes that the individual fission product release
shows a stable condition at the end of the simulation except for the noble gas
release for ST2 and ST6 which does increase beyond the 50 hour analysis cut
off, but that the sensitivity analyses described in the ER bound the potential
impact on the SAMA analysis. However, the release fractions reported in Table
F.3-6 are in many cases appreciably less than those reported in Table F.2-8. For
example, the total release fraction for ST2 noble gases is shown to be 0.36 in
Table F.3-6 and 0.89 in Table F.2-8 (similar results are shown for other source
terms), suggesting that the dose-risk could potentially be double that reported in
the ER for ST2. Provide further justification for the conclusion in the RAI
response that the simulation time cut off does not impact the results of the SAMA
analysis

b. The response to this RAI also notes the potential for onsite or offsite
mitigation measures for releases that extend beyond the simulation time.
Provide a discussion of these mitigation measures and clarify the reason for why
these measures were not considered as SAMAs.

PG&E Response to RAI 2.

a) Table F.2-8 of the Environmental Report (ER) reports source terms generated
by ZISOR and by MAAP 3.0B analyses performed in support of the IPE. The
actual source terms used for the severe accident mitigation alternative (SAMA)
evaluation reflect updated calculations using the most recent MAAP 4.0.7 code.
As described in section 4.7 of the IPE, ZISOR was originally developed to
quantify source terms for the Zion plant and was used in the Diablo IPE to
provide a simple and quick method of generating source terms based on expert
opinions. From Table F.2-8, it is seen that the typical MAAP 3.0B calculation
resulted in smaller source terms when compared to the ZISOR estimate. ZISOR
represented an approximation and would typically provide conservative
estimates. Modeling differences between MAAP 3.0B and the current version
4.0.7 can be shown to explain even lower source terms. For example, MAAP
3.0B did not include a model for vessel breach and a typical analysis would
assume instant failure of the lower head once debris is relocated. MAAP 4.0.7
has a detailed mechanistic model for lower head failure that typically results in
over an hour difference between debris relocation and vessel breach. The IPE
methodology was used to define the release categories; however, plant specific
MAAP 4.0.7 analyses were used for the SAMA consequence evaluation
summarized in Table F.3-6.

Typical accident analyses have selected a termination period of 36-48 hours for
Level 2 calculations. The rationale for selecting a termination time is based on
experience at Three Mile Island (TMI) and Chernobyl that would indicate a high
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likelihood of intervention beyond this period of time. Therefore, where we have
performed sensitivity analysis to help bound the source terms and corresponding
consequence values, it is fully expected that beyond some period of time, off-site
measures would be implemented to mitigate any further releases.

b) For longer term accident scenarios, DCPP already has Severe Accident
Management Guidelines (SAMG) that were developed to mitigate and recover
from severe accidents. The types of actions proceduralized include spraying
and/or flooding the containment breakpoint to reduce airborne releases, using a
fire truck to provide a pumping source for steam generator (SG) makeup (or for
spraying containment), starting the EDGs without a DC power source, flooding
containment to provide core debris cooling/release scrubbing, etc. In addition,
the B.5.b program resulted in the implementation of measures that are not
available to the public. Neither the SAMG nor the B.5.b strategies are included
as SAMAs because they are already implemented as procedures at the site.
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11.RAIl 3.c

a. A portion of the response to this RAI discusses the evaluation of SAMA 18
and that credit could not be taken for seismic events larger than 1.75g because
most of the Class | equipment needed for safe shutdown is only seismically
qualified up to that level. While this may be true, is it possible that sufficient
equipment needed for safe shutdown may have a realistic capacity above 1.75g
so that all the modification included in SAMA 26 is not needed. Discuss this
potential.

b. Updated results are provided for SAMAs 5, 9 and 18. Relative to these
SAMAs provide the following:

i. Given that the change in results is substantial for each SAMA, it appears that
the “Assumptions” and the “PRA Model Changes Made to Model SAMA”
descriptions in the ER may have changed for these SAMAs. Provide updated
‘Assumptions” and “PRA Model Changes Made to Model SAMA” for each of
these SAMASs.

ii. The revised evaluations of SAMAs 5 and 18 did not include the revised
quantification method provided in response to RAI 6.0 even though the change in
dose-risk and OECR was greater than the change in internal event CDF.

Provide an updated evaluation of SAMAs 5 and 18 for both the DC0O1A and
DCO01B models that uses the revised quantification method described in the
response to RAI 6.o.

iii. Table 3.C-3 indicates that SAMA 9, evaluated using the DC01B model, is
potentially cost-beneficial. Provide the detailed cost-benefit results for the
DCO1A model. Also, describe PG&E’s plans regarding further evaluation of this
SAMA and any other SAMAs determined to be cost-beneficial in response to
RAISs.

c. Table 3.C-3 provides the change in averted cost-risk due to the change in
seismic hazard modeled in DCO1B and other non-seismic related changes made
to other SAMAs in response to RAI 3.c and RAIl 6.0. However, the averted cost-
risk was reported to have changed for all SAMAS, even those that were not
impacted by RAI responses (e.g., SAMAs 2, 7, 8, and 12-17). Describe the
significant changes made to PRA Model DCO1A to develop PRA Model DCO1B.

PG&E Response to RAI 3.c

a) The seismic model does not guarantee failure of offsite power or vital 4kV
buses at the upper G-levels. The credit not taken at upper G-levels is credit for
recovery of offsite power because of the low likelihood of sufficient power
distribution remaining available, as mentioned in the 3c response. In addition,
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direct current (DC) power failures are assumed to be non-recoverable.
Otherwise, the model employs a non-unity probability of failure for plant
components for G-levels above the component's design. The component failure
probability is taken from the site- and component-specific fragility curves. In
some cases the failure probability can be quite high (92.7%) as in the case of
offsite power for higher G-levels. So probabilitistically, the model does consider
the likelihood of the availability of the Class | equipment.

However, a majority of the contributors to core damage include scenarios in
which alternating current (AC) power is not available and for seismic events over
1.75g, seal loss-of-coolant accidents (LOCAs) always occur. Ultimately, these
cases will lead to core damage even if severe accident mitigation alternative
(SAMA) 18 is initially successful given the lack of the recirculation function. Even
with a seismically durable water source, the source would either eventually be
depleted or containment overfill could lead to additional plant failures. The
implication is that a comprehensive response system is required to address the
larger seismic events.

In most of the seismic events larger than 1.75g, the Class | safe shutdown
equipment is unavailable due to support system unavailability even if the
equipment has not seismically failed. Loss of offsite power, in conjunction with
failure of the 4kV distribution system, the emergency diesel generators (EDG), or
the DC power systems prevents use of the equipment to prevent core damage.
Other seismically induced failures may also exist, but the sequence results do
not provide that information (the lack of equipment support alone is sufficient to
fail the equipment). Therefore, it is possible that some systems, or portions of
systems, would be available to respond in the event if the required support
systems were also available. For example, Residual Heat Removal (RHR) is a
robust system; the pumps and heat exchanger have HCLPF values in the range
of 3.4g each. However, in order to use the RHR system, a new seismically
durable 4kV power source and power distribution system (along with the DC
power infrastructure) would have to be installed. Given that recirculation mode is
required in the large seismic events, a heat sink is required for the RHR system.
At Diablo Canyon Power Plant (DCPP), this requires operation of Component
Cooling Water, Auxiliary Saltwater, and the associated support systems (or
substitutes). The power supply required for this strategy is essentially equivalent
to an entire emergency power division. DCPP installed the sixth EDG in 1992 for
approximately $70 million dollars, and that EDG was not required to meet the
additional seismic requirements that would be needed for this enhancement. It
also did not include installation of a new AC/DC power infrastructure. While
using existing plant equipment may initially appear to be a less costly alternative
than what was proposed in SAMA 26, the costs associated with ensuring the
availability of support systems would prevent this approach from being a less
costly alternative. No cost beneficial approach has been identified to address
seismic events of 1.75g or greater.



Enclosure 1
PG&E Letter DCL-10-150
Page 68 of 87

b)

i) While the results for SAMAs 5, 9, and 18 did change substantially, the changes
were not related to any undocumented probabilistic risk assessment (PRA)
modeling assumptions. The responses to RAls 6¢ and 6d [PG&E Letter DLC-10-
106] provide descriptions of the PRA modeling assumptions that were used to
quantify these SAMAs. As described in the response to RAI 3c, the reasons for
the changes in the results were specific to each SAMA:

e SAMA 5: The model originally used to perform the quantification may
have been corrupted or otherwise changed beyond what was intended.
The quantification was re-performed using the base model as the starting
point and the expected results were obtained.

e SAMA 9: The quantification was performed properly, but the final set of
PRA results has not been transferred to the cost benefit calculation.

e SAMA 18: Additional logic was identified that should have been
addressed as part of the quantification. The logic changes are included in
the responses to 6¢ and 6d.

i) Updated evaluations for SAMAs 5 and 18 are provided below for both the
DCO1A and DC0O1B models. The relatively large Level 3 contributions are
accounted for in the evaluations using the same methodology that was
developed for the response to RAI 6.0.

SAMA 5, DCO1A

The response to RAI 3c (Reference PG&E Letter DLC-10-106) includes the
results of the corrected SAMA 5 quantification and, those results are used as the
starting point for the DCO1A evaluation. The exception is that the baseline
DCO1A seismic CDF of 3.77E-05 is used in conjunction with the SAMA 5 seismic
CDF of 3.72E-05 (from the ER) to reflect the DCO1A seismic contributions:

SAMA 5 PRA Results, DCO1A

CDF Dose-Risk OECR Fire CDF Seismic CDF
Base Value 8.44E-06 8.79 $33,699 1.39E-05 3.77E-05
SAMA Value 7.52E-06 7.31 $27,897 1.25E-05 3.72E-05
Percent Change 10.9% 16.8% 17.2% 10.1% 1.3%
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SAMA 5 Internal Events Results By Release Category, DCO1A

Release
Category ST1 ST2 ST3 ST4 ST5 ST6 Total

Frequencygase 7.18E-08 1.66E-06 3.97E-06 1.23E-06 2.88E-07 1.22E-06 8.44E-06
Frequencysama 6.63E-08 1.66E-06 3.50E-06 1.23E-06 1.53E-07 9.04E-07 7.52E-06

Dose-Riskgase 1.18 2.99 0.13 1.55 2.94 0.01 8.79
Dose-Risksava 1.09 2.99 0.12 1.55 1.56 0.00 7.31
OECRgase $1,206 $11,919 $35 $8,327  $12,211 $1 $33,699
OECRsava $1,114  $11,919 $31 $8,346 $6,487 $1 $27,897

Since the OECR reduction is larger than the Dose-Risk reduction, it will be used
as the basis for the external events change modifier:

Change Modifier = Percent Change OECR - Percent Change Internal Events
CDF

Change Modifier = 17.2% - 10.9% = 6.3%
The revised Percent Change values are as follows:

Revised SAMA 5 Percent Change Results, DCO1A

Internal CDF Dose-Risk OECR Fire CDF Seismic CDF
Percent Change 10.9% 16.8% 17.2% 16.4% 7.6%

Applying the process described in Section F.4 of the ER yields an internal events
cost-risk of $842,605. After accounting for “round up” of the base internal events
cost-risk, this value is $843,237. The non-fire/non-seismic external events
contributions are accounted for by multiplying this value by 1.3:

$843,237 * 1.3 = $1,096,208

The fire cost-risk can be obtained by multiplying the complement of the revised
“percent change” fraction by the base fire cost-risk of $1,642,571:

Fire Cost-Risksawas = $1,642,571 * (1 - 0.164) = $1,373,189
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The seismic cost-risk can be obtained by multiplying the complement of the
revised “percent change” fraction by the base seismic cost-risk of $4,455,031:

Seismic Cost-Risksamas = $4,455,031 * (1 - 0.076) = $4,116,449

The total cost-risk for SAMA 5 is the sum of the fire, seismic, and non-fire/non-
seismic cost-risk values:

SAMA 5 Cost-Risk = $1,096,208 + $1,373,189 + $4,116,449 = $6,585,846

The averted cost-risk is the difference between this value and the baseline
MACR of $7,400,000:

SAMA 5 Averted Cost-Risk = $7,400,000 - $6,585,846 = $814,154

In order to account for the 95™ percentile PRA results, a multiplier of 2.36 (refer
to Section F.7.2 of the ER) is applied:

$814,154 * 2.36 = $1,921,403

Since the cost of implementation is $6,441,418, the net value is negative, which
is consistent with the conclusion in the ER:

$1,921,403 - $6,441,418 = -$4,520,015

SAMA 5, DCO1B

The response to RAI 3c (Reference PG&E Letter DLC-10-106), which includes
corrected results for SAMA 5, provides the following information for SAMA 5
based on the DC01B model:

SAMA 5 PRA Results, DC01B

CDF Dose-Risk OECR Fire CDF Seismic CDF

Base Value 8.44E-06 8.79 $33,699 1.39E-05  3.15E-05
SAMA Value  7.52E-06 7.31 $27,897 1.25E-05  3.12E-05
Percent Change 10.9% 16.8% 17.2% 10.1% 1.0%
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SAMA 5 Internal Events Results By Release Category, DC01B

Release
Category ST1 ST2 ST3 ST4 ST5 ST6 Total

Frequencygase 7.18E-08 1.66E-06 3.97E-06 1.23E-06 2.88E-07 1.22E-06 8.44E-06
Frequencysama 6.63E-08 1.66E-06 3.50E-06 1.23E-06 1.53E-07 9.04E-07 7.52E-06

Dose-Riskgase 1.18 2.99 0.13 1.55 2.94 0.01 8.79
Dose-Risksava 1.09 2.99 0.12 1.55 1.56 0.00 7.31
OECRgase $1,206 $11,919 $35 $8,327  $12,211 $1 $33,699
OECRsava $1,114  $11,919 $31 $8,346 $6,487 $1 $27,897

Since the OECR reduction is larger than the Dose-Risk reduction, it will be used
as the basis for the external events change modifier:
Change Modifier = Percent Change OECR - Percent Change Internal Events
CDF

Change Modifier = 17.2% - 10.9% = 6.3%
The revised Percent Change values are as follows:

Revised SAMA 5 Percent Change Results, DC01B

Internal CDF Dose-Risk OECR Fire CDF Seismic CDF
Percent Change 10.9% 16.8% 17.2% 16.4% 7.3%

Applying the process described in Section F.4 of the ER yields an internal events
cost-risk of $842,605. After accounting for “round up” of the base internal events
cost-risk, this value is $843,237. The non-fire/non-seismic external events
contributions are accounted for by multiplying this value by 1.3:

$843,237 * 1.3 = $1,096,208

The fire cost-risk can be obtained by multiplying the complement of the revised
“percent change” fraction by the base fire cost-risk of $1,650,625:

Fire Cost-Risksamas = $1,650,625 * (1 - 0.164) = $1,379,923

The seismic cost-risk can be obtained by multiplying the complement of the
revised “percent change” fraction by the base seismic cost-risk of $3,740,625:

Seismic Cost-Risksavas = $3,740,625 * (1 - 0.073) = $3,467,559

The total cost-risk for SAMA 5 is the sum of the fire, seismic, and non-fire/non-
seismic cost-risk values:
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SAMA 5 Cost-Risk = $1,096,208 + $1,379,923 + $3,467,559 = $5,943,690

The averted cost-risk is the difference between this value and the baseline
MACR of $6,700,000:

SAMA 5 Averted Cost-Risk = $6,700,000 - $5,943,690 = $756,310

In order to account for the 95™ percentile PRA results, a multiplier of 2.36 (refer
to Section F.7.2 of the ER) is applied:

$756,310 * 2.36 = $1,784,892

Since the cost of implementation is $6,441,418, the net value is negative, which
is consistent with the conclusion in the ER:

$1,784,892 - $6,441,418 = -$4,656,526

SAMA 18, DCO1A

Since the response to RAI 3c (Reference PG&E Letter DLC-10-106) includes the
results of the corrected SAMA 18 quantification and, those results are used as
the starting point for the DC0O1A evaluation. The exception is that the baseline
DCO1A seismic CDF of 3.77E-05 is used in conjunction with the SAMA 18
seismic CDF of 2.26E-05 to reflect the DCO1A seismic contributions. The
updated seismic CDF is the result of quantifying the DCO1A model with the same
changes that were implemented for the DC01B model in the response to RAI 3C:

SAMA 18 PRA Results, DCO1A

CDF Dose-Risk OECR Fire CDF Seismic CDF
Base Value 8.44E-06 8.79 $33,699 1.39E-05 3.77E-05
SAMA Value 7.52E-06 7.31 $27,886 1.25E-05 2.26E-05
Percent Change 10.9% 16.8% 17.2% 10.1% 40.1%
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SAMA 18 Internal Events Results By Release Category, DCO1A

Release
Category ST1 ST2 ST3 ST4 ST5 ST6 Total

Frequencygase 7.18E-08 1.66E-06 3.97E-06 1.23E-06 2.88E-07 1.22E-06 8.44E-06
Frequencysama 6.63E-08 1.66E-06 3.50E-06 1.23E-06 1.53E-07 9.04E-07 7.52E-06

Dose-Riskgase 1.18 2.99 0.13 1.55 2.94 0.01 8.79
Dose-Risksava 1.09 2.99 0.12 1.55 1.56 0.00 7.31
OECRgase $1,206 $11,919 $35 $8,327  $12,211 $1 $33,699
OECRsava $1,114  $11,919 $31 $8,346 $6,487 $1 $27,897

Since the OECR reduction is larger than the Dose-Risk reduction, it will be used
as the basis for the external events change modifier:
Change Modifier = Percent Change OECR - Percent Change Internal Events
CDF

Change Modifier = 17.2% - 10.9% = 6.3%
The revised Percent Change values are as follows:

Revised SAMA 18 Percent Change Results, DCO1A

Internal CDF Dose-Risk OECR Fire CDF Seismic CDF
Percent Change 10.9% 16.8% 17.2% 16.4% 46.4%

Applying the process described in Section F.4 of the ER vyields an internal events
cost-risk of $842,605. After accounting for “round up” of the base internal events
cost-risk, this value is $843,237. The non-fire/non-seismic external events
contributions are accounted for by multiplying this value by 1.3:

$843,237 * 1.3 = $1,096,208

The fire cost-risk can be obtained by multiplying the complement of the revised
“percent change” fraction by the base fire cost-risk of $1,642,571:

Fire Cost-Risksama1s = $1,642,571 * (1 - 0.164) = $1,373,189
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The seismic cost-risk can be obtained by multiplying the complement of the
revised “percent change” fraction by the base seismic cost-risk of $4,455,031:

Seismic Cost-Risksama1s = $4,455,031 * (1 - 0.464) = $2,387,897

The total cost-risk for SAMA 18 is the sum of the fire, seismic, and non-fire/non-
seismic cost-risk values:

SAMA 18 Cost-Risk = $1,096,208 + $1,373,189 + $2,387,897 = $4,857,294
The averted cost-risk is the difference between this value and the baseline
MACR of $7,400,000:
SAMA 18 Averted Cost-Risk = $7,400,000 - $4,857,294 = $2,542,706
In order to account for the 95™ percentile PRA results, a multiplier of 2.36 (refer
to Section F.7.2 of the ER) is applied:

$2,542,706 * 2.36 = $6,000,786

Since the cost of implementation is $6,441,418, the net value is negative, which
is consistent with the conclusion in the ER:

$6,000,786 - $6,441,418 = -$440,632

SAMA 18, DC01B

The response to RAI 3c (Reference PG&E Letter DLC-10-106), which includes
corrected results for SAMA 18, provides the following information for SAMA 18
based on the DC01B model:

SAMA 18 PRA Results, DC01B

CDF Dose-Risk OECR Fire CDF Seismic CDF

Base Value 8.44E-06 8.79 $33,699 1.39E-05  3.15E-05
SAMA Value  7.52E-06 7.31 $27,897 1.25E-05  1.79E-05
Percent Change 10.9% 16.8% 17.2% 10.1% 43.2%
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SAMA 18 Internal Events Results By Release Category, DC01B

Release
Category ST1 ST2 ST3 ST4 ST5 ST6 Total

Frequencygase 7.18E-08 1.66E-06 3.97E-06 1.23E-06 2.88E-07 1.22E-06 8.44E-06
Frequencysama 6.63E-08 1.66E-06 3.50E-06 1.23E-06 1.53E-07 9.04E-07 7.52E-06

Dose-Riskgase 1.18 2.99 0.13 1.55 2.94 0.01 8.79
Dose-Risksava 1.09 2.99 0.12 1.55 1.56 0.00 7.31
OECRgase $1,206 $11,919 $35 $8,327  $12,211 $1 $33,699
OECRsava $1,114  $11,919 $31 $8,346 $6,487 $1 $27,897

Since the off-site economic cost risk (OECR) reduction is larger than the Dose-
Risk reduction, it will be used as the basis for the external events change
modifier:

Change Modifier = Percent Change OECR - Percent Change Internal Events
CDF

Change Modifier = 17.2% - 10.9% = 6.3%
The revised Percent Change values are as follows:

Revised SAMA 18 Percent Change Results, DC01B

Internal CDF Dose-Risk OECR Fire CDF Seismic CDF
Percent Change 10.9% 16.8% 17.2% 16.4% 49.5%

Applying the process described in Section F.4 of the ER yields an internal events
cost-risk of $842,605. After accounting for “round up” of the base internal events
cost-risk, this value is $843,237. The non-fire/non-seismic external events
contributions are accounted for by multiplying this value by 1.3:

$843,237 * 1.3 = $1,096,208

The fire cost-risk can be obtained by multiplying the complement of the revised
“percent change” fraction by the base fire cost-risk of $1,650,625:

Fire Cost-Risksawats = $1,650,625 * (1 - 0.164) = $1,379,923
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The seismic cost-risk can be obtained by multiplying the complement of the
revised “percent change” fraction by the base seismic cost-risk of $3,740,625:

Seismic Cost-Risksama1s = $3,740,625 * (1 - 0.495) = $1,889,016

The total cost-risk for SAMA 18 is the sum of the fire, seismic, and non-fire/non-
seismic cost-risk values:

SAMA 18 Cost-Risk = $1,096,208 + $1,379,923 + $1,889,016 = $4,365,147
The averted cost-risk is the difference between this value and the baseline
MACR of $6,700,000:

SAMA 18 Averted Cost-Risk = $6,700,000 - $4,365,147 = $2,334,853
In order to account for the 95™ percentile PRA results, a multiplier of 2.36 (refer
to Section F.7.2 of the ER) is applied:

$2,334,853 * 2.36 = $5,510,253

Since the cost of implementation is $6,441,418, the net value is negative, which
is consistent with the conclusion in the ER:

$5,510,253 - $6,441,418 = -$931,165

i) Since the response to RAI 3c (Reference PG&E Letter DLC-10-106) includes
the results of the corrected SAMA 9 quantification, those results are used as the
basis for the DCO1A evaluation. The exception is that the baseline DCO1A
seismic CDF of 3.77E-05 is used in conjunction with zero reduction in the
SAMA 9 seismic CDF (remains at 3.77E-05) to reflect the DCO1A seismic
contributions.

SAMA 9 PRA Results, DCO1A

CDF Dose-Risk OECR Fire CDF Seismic CDF
Base Value 8.44E-06 8.79 $33,699 1.39E-05 3.77E-05
SAMA Value 8.41E-06 8.80 $33,730 4.23E-06 3.77E-05
Percent Change  0.4% 0.0% -0.1% 69.6% 0.0%
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SAMA 9 Internal Events Results By Release Category, DCO1A

Release
Category ST1 ST2 ST3 ST4 ST5 ST6 Total

Frequencygase 7.18E-08 1.66E-06 3.97E-06 1.23E-06 2.88E-07 1.22E-06 8.44E-06
Frequencysama 7.15E-08 1.66E-06 3.95E-06 1.23E-06 2.88E-07 1.20E-06 8.41E-06

Dose-Riskgase 1.18 2.99 0.13 1.55 2.94 0.01 8.79
Dose-Risksama 1.17 3.00 0.13 1.55 2.93 0.01 8.80
OECRgase $1,206 $11,919 $35 $8,327  $12,211 $1 $33,699
OECRsamA $1,201  $11,949 $35 $8,345  $12,199 $1 $33,730

Using the methodology described in section F.4 of the ER, the cost-risk for the
configuration with SAMA 9 implemented is $6,254,557. The averted cost-risk is
the difference between this value and the baseline MACR of $7,400,000:

SAMA 9 Averted Cost-Risk = $7,400,000 - $6,254,557 = $1,145,443

In order to account for the 95" percentile PRA results, a multiplier of 2.36 (refer
to Section F.7.2 of the ER) is applied:

$1,145,443 * 2.36 = $2,703,245

Since the cost of implementation is $1,628,122, the net value is positive, which is
a change to the conclusion reached in the ER:

$2,703,245 - $1,628,122, = $1,075,124

This is the only SAMA that was determined to be cost beneficial that was
originally determined not to be cost beneficial in the ER. PG&E will consider the
four SAMAs using the appropriate DCPP design process. These SAMAs do not
relate to the management of aging during the period of extended operation, and
are therefore unrelated to any of the technical matters that must be addressed
pursuant to 10 CFR 54.

c) The only changes made to the DCO1A mode to obtain the DC01B model were
the updates to the seismic initiating event frequencies, which were described in
the response to RAI 3c (Reference PG&E Letter DCC-10-106). Because the
total external events CDF and the relative contributions of the external events
initiators impact the potential averted cost-risk value for each external events
initiator type (fire, seismic, non-fire/non-seismic), the change in the seismic CDF
impacted all of the cost benefit results.
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12.RAI 3.d

The third highest seismic CDF sequence is described as involving seismic failure
of the auxiliary feedwater system. A review of the importance analysis provided
in response to RAI 3.c includes important events (OB1SE and AW1S) that are
described to include AFW failure due to operator error. Clarify the cause of AFW
failure for this sequence.

PG&E Response to RAI 3.d

The split fractions OB1SE and AW1S are each dominated by operator failures
and are required after seismic failure of the normal auxiliary feed water (AFW)
water source(s) (CST, RWSR).

For OB1SE, 96.6% of the contribution is due to the failure of the operator to
initiate bleed and feed cooling.

AWSH1 is an intermediate split fraction for AW1S, which includes an 81%
contribution from the failure to align an alternate water source for AFW. As noted
in the response to RAI 3.c, (Reference PG&E Letter DCL-10-106), the
sequences including this split fraction also generally include failure to initiate feed
and bleed.
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13.RAl 3.e

The response to this RAI attributes the changes in FS type fire scenario results to
routine changes in the internal events models that are used in evaluating the FS
fire scenarios as opposed to relatively minor changes in the CSR1/CSR2 fire
scenarios that utilize their own simplified event trees that have not had as many
changes. The reason for the reduction in the VB1 fire scenario CDF contribution
from the IPEEE is not discussed. As the IPEEE notes, this control room fire
scenatrio utilizes its own special event tree and not the internal events event tree.
Discuss the reasons for the reduction in the VB1 fire scenario CDF from that
given in the IPEEE.

PG&E Response to RAI 3.e

The reason for the reduction in the VB1 fire scenario core damage frequency
(CDF) contribution from the IPE external events (IPEEE) is due to an update to
the Fire probabilistic risk assessment (PRA) in 1998 as documented in PRA Calc
F.3.2, Rev 1. The update included reassessment of the main control fire
(including VB1) and re-development of the uncertainty model.

This update resulted in a reduction to the following split fraction values and an
associated reduction in CDF.

VB1 Split Description IPEEE value | Updated
Fraction Value
FEF1 VB1 Geometry/Severity 2.46E-02 1.21E-02
Factor
FCRA1 CR Evacuation Frequency 5.0E-2 4.4E-02
FEBO CR Equip Failure Occurs 0.5 0.0
Post Evacuation
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14.RAI 5.b

The response to this RAI discusses the potential for a specific cost beneficial
SAMA (strengthening a block wall) that focuses on one of the contributors to a
split fraction rather than a SAMA that addresses the overall function represented
by the split fraction. While this particular SAMA may not be cost beneficial, it
does illustrate that there are potential SAMAs that can be identified from a review
of the individual contributors to a split fraction. It is stated that basic event level
results are often reviewed during the sequence analysis to determine what the
dominant contributors to a split fraction may be, but that the process is not
documented. Provide further assurance that a review of the basic event
contributors to the important split fractions will not yield additional SAMAs that
may be cost beneficial.

PG&E Response to RAI 5.b

As the initial response to this RAl indicated, it is rare that a severe accident
mitigation alternative (SAMA) is developed to address a single component.
SAMAs are developed for systems or functions that are needed in response to
an accident with specific conditions. These specific conditions are often referred
to as system boundary conditions. System or subsystem functions under specific
boundary conditions are split fractions in RISKMAN.

Ranking split fraction importance gives us a quantitative means to prioritize
system functions under accident boundary conditions. If, instead, we were to
rank component or basic event importance and attempt to develop SAMAs for
them, we would be left without the context of the accident boundary conditions.
RISKMAN cannot provide the context under which a basic event might be
important.

SAMAs are developed to bolster system functions under specific boundary
conditions or circumstances. Risk ranking of split fractions provides this
information. Once the split fraction is selected, the function, its components used
to support that function, and the accident context can be understood by an
analyst familiar with the model. At that point, SAMAs can be postulated to
improve the reliability of the function under the accident context. The relative risk
ranking of the basic event to that split fraction typically provides little additional
insight. Since the function in the accident context is known, it is clear what the
associated components are, and an experienced analyst can link the important
contributors in that system to that function.

Explicitly documenting how the basic event contributors to important split
fractions were dispositioned would be an extremely resource intensive effort that
would provide little additional benefit. While that documentation would serve as
proof of effort and improve traceability, model comprehension is a basic task of



Enclosure 1
PG&E Letter DCL-10-150
Page 81 of 87

the responsible PRA analyst. In addition, the nature of the SAMAs developed
demonstrates that the lower level contributors to the split fractions were
considered as part of the review process. For example, for split fractions OB1SE
and AW1S, the dominant contributors were operator errors associated with
initiating bleed and feed and swapping AFW to an alternate water source,
respectively. These split fractions were dispositioned with an automated function
given that little benefit would be gained from a SAMA that required additional
operator actions to restore similar functions.
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15.RAl 6.e

The response to this RAl indicates that there is a 2% reduction in the seismic
CDF for SAMA 3 and that the cost benefit analysis results are provided in
response to SAMA RAI 3.c. Table 3.C-2 indicates that there is no change in
seismic CDF for SAMA 3. Clarify and provide complete CDF results and the C/B
evaluation for SAMA 3 for the DC0O1A and DC01B models. Also update the
response to RAl 6.0 for SAMA 3.

PG&E Response to RAIl 6.e

The responses developed for RAIs 3.c and 6.0 (Reference PG&E Letter DLC-10-
106) were not updated to reflect the change in the seismic core damage
frequency (CDF) identified in the response to RAI 6e. The SAMA 3 seismic
frequency has been updated for both the DC0O1A (3.68E-05/yr) and DC01B
(3.10E-05/yr) models and the results are provided below.

Given that the following “SAMA 3, DCO1A” section would directly replace the
“SAMA 3” section of the response to RAI 6.0, the entire RAI 6.0 response has not
been reproduced here.

SAMA 3, DCO1A

Section F.6.2 of the environmental report (ER) provides the appropriate
probabilistic risk assessment (PRA) results for SAMA 3, with the exception that
the seismic CDF has been updated to 3.68E-05/yr:

SAMA 3 PRA Results, DCO1A

CDF Dose-Risk OECR Fire CDF Seismic CDF
Base Value 8.44E-06 8.79 $33,699 1.39E-05 3.77E-05
SAMA Value 7.56E-06 7.46 $28,618 4.40E-06 3.68E-05
Percent Change 10.4% 15.2% 15.1% 68.3% 2.4%
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SAMA 3 Internal Events PRA Results by release Category, DCO1A

Release
Category ST1 ST2 ST3 ST4 ST5 ST6 Total

Frequencygase 7.18E-08 1.66E-06 3.97E-06 1.23E-06 2.88E-07 1.22E-06 8.44E-06
Frequencysama 6.64E-08 9.98E-07 3.78E-06 1.21E-06 2.86E-07 1.22E-06 7.56E-06

Dose-Riskgase 1.18 2.99 0.13 1.55 2.94 0.01 8.79
Dose-Risksava 1.09 1.80 0.13 1.52 2.91 0.01 7.46
OECRgase $1,206 $11,919 $35 $8,327  $12,211 $1 $33,699
OECRsava $1,116 $7,166 $33 $8,188 $12,114 $1 $28,618

Given that the Dose-Risk reduction is larger than the OECR reduction, it will be
used as the basis for the external events change modifier:

Change Modifier = Percent Change Dose-Risk - Percent Change Internal Events
CDF

Change Modifier = 15.2% - 10.4% = 4.8%
The revised Percent Change values are as follows:

Revised SAMA 3 Percent Change Results, DCO1A

Internal CDF Dose-Risk OECR Fire CDF Seismic CDF
Percent Change 10.4% 15.2% 151% 73.1% 7,2%

Applying the process described in Section F.4 of the ER vyields an internal events
cost-risk of $858,968. After accounting for “round up” of the base internal events
cost-risk, this value is $859,600. The non-fire/non-seismic external events
contributions are accounted for by multiplying this value by 1.3:

$859,600 * 1.3 = $1,117,480

The fire cost-risk can be obtained by multiplying the complement of the revised
“percent change” fraction by the base fire cost-risk of $1,642,500:

Fire Cost-Risksamasz = $1,642,500 * (1 - 0.731) = $441,833

The seismic cost-risk can be obtained by multiplying the complement of the
revised “percent change” fraction by the base seismic cost-risk of $4,455,000:

Seismic Cost-Risksavas = $4,455,000 * (1 - 0.072) = $4,134,240
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The total cost-risk for SAMA 3 is the sum of the fire, seismic, and non-fire/non-
seismic cost-risk values:

SAMA 3 Cost-Risk = $1,117,480 + $441,833 + $4,134,240 = $5,693,553

The averted cost-risk is the difference between this value and the baseline
MACR of $7,400,000:

SAMA 3 Averted Cost-Risk = $7,400,000 - $5,693,553 = $1,706,447

In order to account for the 95" percentile PRA results, a multiplier of 2.36 (refer
to Section F.7.2) is applied:

$1,706,447 * 2.36 = $4,027,215
Since the cost of implementation is $5,863,176, the net value is negative, which
is consistent with the conclusion in the ER:

$4,027,215 - $5,863,176 = -$1,835,961

SAMA 3, DCO1B

Section F.6.2 of the ER provides the appropriate PRA results for SAMA 3, with
the exception that the seismic CDF has been updated to 3.10E-05/yr:

SAMA 3 PRA Results, DC01B

CDF Dose-Risk OECR Fire CDF Seismic CDF

Base Value 8.44E-06 8.79 $33,699 1.39E-05  3.15E-05
SAMA Value  7.56E-06 7.46 $28,618 4.40E-06  3.10E-05
Percent Change 10.4% 15.2% 15.1% 68.3% 1.6%
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SAMA 3 Internal Events PRA Results by release Category, DC01B

Release
Category ST1 ST2 ST3 ST4 ST5 ST6 Total

Frequencygase 7.18E-08 1.66E-06 3.97E-06 1.23E-06 2.88E-07 1.22E-06 8.44E-06
Frequencysama 6.64E-08 9.98E-07 3.78E-06 1.21E-06 2.86E-07 1.22E-06 7.56E-06

Dose-Riskgase 1.18 2.99 0.13 1.55 2.94 0.01 8.79
Dose-Risksava 1.09 1.80 0.13 1.52 2.91 0.01 7.46
OECRgase $1,206 $11,919 $35 $8,327  $12,211 $1 $33,699
OECRsava $1,116 $7,166 $33 $8,188 $12,114 $1 $28,618

Since the Dose-Risk reduction is larger than the OECR reduction, it will be used
as the basis for the external events change modifier:

Change Modifier = Percent Change Dose-Risk - Percent Change Internal Events
CDF

Change Modifier = 15.2% - 10.4% = 4.8%
The revised Percent Change values are as follows:

Revised SAMA 3 Percent Change Results, DC01B

Internal CDF Dose-Risk OECR Fire CDF Seismic CDF
Percent Change 10.4% 15.2% 151% 73.1% 6.4%

Applying the process described in Section F.4 of the ER vyields an internal events
cost-risk of $858,968. After accounting for “round up” of the base internal events
cost-risk, this value is $859,600. The non-fire/non-seismic external events
contributions are accounted for by multiplying this value by 1.3:

$859,600 * 1.3 = $1,117,480

The fire cost-risk can be obtained by multiplying the complement of the revised
“percent change” fraction by the base fire cost-risk of $1,650,625:

Fire Cost-Risksamasz = $1,650,625 * (1 - 0.731) = $444,018
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The seismic cost-risk can be obtained by multiplying the complement of the
revised “percent change” fraction by the base seismic cost-risk of $3,740,625:

Seismic Cost-Risksamaz = $3,740,625 * (1 - 0.064) = $3,501,225

The total cost-risk for SAMA 3 is the sum of the fire, seismic, and non-fire/non-
seismic cost-risk values:

SAMA 3 Cost-Risk = $1,117,480 + $444,018 + $3,501,225 = $5,062,723

The averted cost-risk is the difference between this value and the baseline
MACR of $6,700,000:

SAMA 3 Averted Cost-Risk = $6,700,000 - $5,062,723 = $1,637,277

In order to account for the 95™ percentile PRA results, a multiplier of 2.36 (refer
to Section F.7.2 of the ER) is applied:

$1,637,277 * 2.36 = $3,863,974

Since the cost of implementation is $5,863,176, the net value is negative, which
is consistent with the conclusion in the ER:

$3,863,974 - $5,863,176 = -$1,999,202
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16.RAI 7

The response to this RAI dismisses the feasibility of using a gagging device for
closing a SG SV based on the challenging work environment. Expand on this
rationale particularly if gagging is implemented for a SGTR prior to the onset of
core damage. If considered feasible in this situation, provide an assessment of
the cost-benefit of using such a device.

PG&E Response to RAI 7

The response to RAI 7 (Reference PG&E Letter DCL-10-106) does not dismiss
the use of the safety valve gags on a “challenging work environment”. The
response indicates that the physical limitations of the valves/gagging devices are
the disqualifying factor; the working conditions are only identified as additional
concerns that would complicate the use of the devices.

With regard to the existing Diablo Canyon Power Plant (DCPP) safety valve
gagging devices, the following excerpts from the Dresser gagging procedure
characterize the conditions under which they are expected to be used:

1. “Gags should be applied only finger tight’— Conclusion: They are only
made to load the valve spindle a small amount to assist the spring to
prevent opening.

2. The “bulk of the force to close the valve comes from the spring” —
Conclusion: A “stuck open” safety valve caused by a broken spring would
be impossible to close with a gag.

3. “Over-gagging will cause damage to the (valve) seating surface” —
Conclusion: High gagging load can damage the valve seat working
against closing an open safety.

4. “Itis very difficult to stop a (valve) leak by additional gagging force once it
has started” — Conclusion: The extra force caused by increased effective
disc area due to the dynamic nozzle effect cannot be overcome by the
gag. Only reducing pressure by a significant amount and letting the spring
force close the valve is effective.

For the reasons discussed above, the design of the Dresser type 3700 safety
valves used in the DCPP units makes it unlikely that a gagging device would be
capable of closing an open safety valve. The valve spindle is not intended to
withstand a large compressive force and the expectation is that it would fail
(buckle) or cause valve seat damage under the load required to close an open
safety valve. In order to provide DCPP with the capability to use a manual
gagging device to close a stuck open safety valve, PG&E believes the safety
valves would have to be re-designed to accept a large closing force through the
valve spindle. The cost of the valve re-design, valve requalification, and
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installation would greatly exceed any benefit that could be provided by the
gagging devices.



