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Boston Edison

Pilgrim Nuclear Power Stabon
| Rocky Hill Road
| Plymouth, Massachusetts 02360

September 5, 1996
1 E. T. Boulette, PhD BECo Ltr. #2.96- 080

Senior Vice President -- Nuclear

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

Docket No. 50-293
License No. DPR-35

Response To Request For Additional Information Regarding Emergency Diesel Generator Allowed
Outage Time Technical Specification Change (TAC No. M95277)

Attached is our response to your Request for Additional Information (RAI) regarding Technical
Specification changes submitted April 25,1996 (BECo Letter No. 96-040). The proposed change
included provisions for allowing 14 day outage times on each emergency diesel generator during plant
operation. In addition, as requested by RAI Question No. 2, revised Technical Specification pages
3/4.5-7 and B3/4.5-6 are being submitted that do not affect our previous finding orno significant hazard
consideration determination pursuant to 10CFR50.92(c).

Commitments

This letter includes commitments to revise plant procedures 1.2.2 and 8.C.34. I

i LL kE. T. Boulette, Ph.D
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Attachment A: Response to NRC RAI
Attachment B: Revised T.S. Pages 3/4.5-7, and B3/4.5-6 [I Lb| r
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Attachment C: PNPS Procedure 1.2.2 " Administration Operations Requirements"'
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cc: Mr. Alan B. Wang, Project Manager
Project Directorate I-l ,

Office of Nuclear Reactor Regulation
Mail Stop: 14B2
1 White Flint North
11555 Rockville Pike
Rockville, MD 20852

U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road

'
King of Prussia, PA 19406

Senior Resident Inspector
Pilgrim Nuclear Power Station

!

!

!

!
,

,,- -. - - n-,--



- . _ . . _ . - . . .-

| 0
,

t .

'

,

Executive Summarv
;

l

1,

: In our April 25,1996, TS Change Request letter to the NRC, we requested to change i*

the EDG Allowed Outage Time from 3 days to 14 days. NRC reviewed our submittal,
and requested additional information, asking us to include SBO-DG in the EDG LCO.

{
'

This letter responds to NRC questions and provides revised TS and Basis pages. ORC
: reviewed the revised TS pages on August 8. These pages reflect NRC's requirement
; resulting from their review, and thus, do not required to be reviewed by the NSRAC and

.

|
do not invalidate the previous findings under 10 CFR 50.92(c).

j The inclusion of SBO-DG in the EDG LCO provides the effect of having two DGs
;

available during the 14-day LCO, and limits one DG unavailability to 3 days (the current :

LCO). (The net effect of the 14-day LCO with SBO-DG " verified operable" is very close
to the existing 3-day LCO with no SBO-DG.) This is very conservative.;

'
The supporting PSA results are derived using PNPS equipment performance data,

| which includes EDG reliability of 0.99. Our SBO Rule commitment for EDG reliability is
0.975. The PSA result using 0.99 envelops the result for 0.975 reliability data.-

|
1

i There are specific commitments in the letter, which would require revisions to several
! procedures. We (Pat Sears and Walter Lobo) have reviewed these procedures, and
I changes are being made at this time.
1
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ATTACHMENT A

RESPONSE TO NRC RAI I
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Response To Request For AdditionalInformation
Emergency Diesel Generator Allowed Outage Time

Pilgrim Nuclear Power Station

Question 1. Provide details ofscheduledperiodic inspection with approximate time requiredand
frequency ofperforming each action. Also, provide totalmaximum time required in the
past to complete inspections and overhaul.

Response:
i

l
Scheduled periodic inspections and overhaul are performed together in accordance with station
procedure 3.M.3-61.5, " Emergency Diesel Generator Refuel Outage Preventive Maintenance." The
major portions of this procedure cover the following areas:

Wear indication measurements such as gear backlash, crankshaft deflection and clearances.

Rebuilding / inspecting the air start motors.,

! Fuel injector cleaning, testing, fuel pump timing, and rack inspectione
'

Generator inspection and insulation resistance measuremente

Historically, it takes approximately 6-7 days to complete this procedure. These activities are performed |
at a frequency of once every 2 years. Use of LCO AOT is governed by station procedure 1.2.2,
" Administrative Operations Requirements," which limits LCO use to 50% ofits total allowable AOT.

Question 2. Because of the potential safety impact of the extended emergency dieselgenerator,

\

(EDG) allowed out-of-service time (AOT)forpreventive maintenance (PM), the staff
believes that the plant should have an alternate ac (AAC) power source which can be

| substitutedfor the inoperable EDG. Additionally, certain compensatory measures are
'

neededduring the extendedEDG A0Tto assure safe operation of theplant. Provide a
discussion ofhowyou would address each condition listed below as related to Pilgrim
Nuclear Power Station.

1
The Technical Specifications (TS) shouldinclude verification that the systems, 'a.

subsystems, trains, components, and devices that depend on the remaining EDG as a |
| source ofemergencypower are operable before removing an EDGfor PM In addition,
'

positive measures should be provided to preclude subsequent testing or maintenance
activities on these systems, subsystems, trains, components, anddevices while the EDG
is inoperable.

Response:

Proposed Technical Specification 3.9.B.3 and the technical specification it references require
verification that systems, subsystems, trains, components and devices that depend on the remaining
EDG are operable.

4
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Surveillance 8.C.34, " Operations Technical Specification Requirements for Inoperable
Systems / Components", will be revised to include the Blackout Diesel as the alternate AC power supply.
This will include verifying the quarterly surveillance for the Blackout Diesel is current and equipment *

surveillances due prior to the end of the AOT shall be run prior to taking the EDG out of service.
Procedure 1.2.2, " Administrative Operations Requirements", (Attachment 11, "LCO Maintenance
Planning Checklist" Item # 7) provides a positive measure to preclude subsequent maintenance / testing
on redundant and backup equipment while the EDG is inoperable.

I

|
| b. Before taking an EDG outfor an extendedperiod toperform maintenance, the AAC

source should be verifiedfunctional and is capable of being connected to the safety
| bus associated with the EDG to be taken out ofservice prior to the start ofPM and
j once every shift thereafter.

Response:

The attached Technical Specification pages are revised to include compensatory measures for the AAC
source before taking an EDG out of service for an extended period of time. These measures will
require the AAC source to be verified operable and capable of being connected to the safety bus;

j associated with the EDG to be taken out of service prior to the start of PM and once every shift
| thereafter.
|

| Voluntary entry into a limiting condition of operation (LCO) action statement toc.
'

perform PM should be contingent upon a determination that the decrease inplant
| safety is small enough and the level ofrisk is acceptablefor the period and is warranted
! by operationalnecessity.

| d. Voluntary entry into an LCO action statement should not be abused by
repeated entry into and exitfrom the LCO.

| Voluntary removalfrom service ofsafety systems andimportant non-safety equipment,e.

| including offsite power sources, should be precluded during the outage of the EDGfor
| PM.
(
l Response:

| LCO entry conditions and the relationship ofinterfacing safety systems and important non-safety
systems are addressed as operating philosophies in procedure 1.2.2, Attachment. I1, Items [2], [3], [4].
These items confirm the above NRC positions.

f Component testing or maintenance that increases the likelihood ofaplant transient
should be avoided; plant operation should be stable during the EDG PM.

!

i

i

i
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; Response:

:

This policy is implemented by procedure 1.2.2, Attachment. I 1, Item [6].
1

!

!

; Question 3. As stated in the April 25,1996, letterfrom the licensee, the purpose of the requested
| amendment is to allow an increasedoutage time duringplantpower operationfor
| performing EDG inspection and overhaul, which wouldinclude disassembly of the
| EDG. The staffis concerned that disassembly ofan EDG would require subsequent
| pre-operational testing of the EDG (such asfull load rejection tests)following this

maintenance. This wouldimply that such testing would have to be performed while the:

i plant is operating instead ofduring shutdown, which has been the past practice. In
\ order to resolve this concern, thefollowing should be addressed:

What would be the typical and worse-case voltage transients on the .1160-Vsafety busesa.

as a result ofafull-loadrejection?

Response:

EDG overhauls are performed in accordance with procedure 3.M.3-61.5. Although procedure 3.M.3-
61.5 is described as an " overhaul", very little overhauling is performed. Full disassembly of the EDG is
not done. The bulk of the procedure inspects and records the condition of the system. Any major
components such as a governor would only be replaced ifits condition indicated that this was necessary.
We would look for signs of worn gears, excessive leaking of oil, or less than optimum control to name a
few.

i,

The testing that would be conducted after the overhaul would be an extended smveillance of procedure
8.9.1," Manually Start and Load the EDGS." This post work testing is done at power by paralleling the j
EDG to its associated 4.16 KV bus that is powered from the unit auxiliary transformer. During this run,
the firing pressures and other operating parameters would be recorded. Successful completion of
procedure 8.9.1 is the only criteria for declaring the EDG operable following completion of an overhaul.
Full load rejection tests are not routinely performed on EDGs at PNPS.

Performance of procedure 8.9.1 once per month is used to comply with T.S. 4.9. A.I.a. Therefore, the
post work test itself poses no additional risk of EDG load rejection. The only additional risk of an
inadvertent EDG load rejection is presented by the maintenance itself. This is more thoroughly
discussed in response to item "c"

b. Ifafull-load rejection test were used to test the EDG governor after maintenance, what
assurance would there be that an unsafe transient condition on the safety bus (i.e., load
swing or voltage transient) due to improperlyperformed maintenance on or repair ofa
governor wouldnot occur?

A3
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Response:

As already stated, full load rejection tests are not routinely performed on EDGs at PNPS. However,
following postulated replacement of a governor (during current normal operation or an outage), some
form ofload rejection testing would likely be performed. In this situation, though, it would be
preferable to parallel the EDG to the grid for required loading versus starting safety-related loads on the i

bus. The voltage transient produced by this test would be less than the conditions observed in item "c"
below.

Using maintenance and testing experience on the EDG, identify anyc.

otherpossible transient conditions caused by improperlyperf medmaintenance on the
EDG governor and voltage regidator. Predict the electricalsystem response to these
transients.

Recponse:

No unacceptable voltage transients have occurred at PNPS as the result ofimproper maintenance
activities. However, on March 25,1991, while performing a monthly surveillance, the following ;

conditions were observed as a result of an in-service failure of the automatic voltage regulator on the B
'

EDG:

1
-The KW indication increased to approximately 3500 KW j

-The unit auxiliary transformer breaker to A6 tripped due to phase B overcurrent which caused a
lockout on bus A6 (i.e., bus A6 de-energized requiring manual resetting ofequipment)

i

-The EDG shutdown on overspeed and the EDG "B" output breaker 152-609 tripped. !

This incident was the result of the voltage regulator failing in service but shows the response of the
sy.nem to the worst case transient. The voltage transient produced by this event had no negative effect |
on the 4160 V safety buses or loads. '

Also, the licensee shouldprovide a description of the tests to be performed after the overhaul to
declare the EDG operable andprovidejusuficationforperforming those tests atpower.

Response:

As stated in response to item "a", procedure 8.9.1 is the only post-overhaul test required to declare the
EDG operable. This procedure is currently performed monthly to satisfy T. S. 4.9. A.I.a.

Question 4. Provide the calculated total core damagefrequency (CDF) resudtingfrom all
probabilistic safety assessment (PSA) sequences involving station blackout (SBO)
before andafter the SBO Rule (10 CFR 50.63) implementation. Alsoprovide the
calcidated total CDFfrom all SBO sequences after accountingfor the increase in EDG
unavailability due to the extendedallowed outage time requested. Provide the
instantaneous change in the CDF valuefor the worst-case plant configuration allowed
under the proposedSpecification. Explain how the EDG PM andsubsequent on-line
operability testing is treated in the CDF calculation.

A4
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Response:

Prior to implementation of the SBO Rule, there were no detailed PSA models nor Pilgrim specific data
with which to quantify the SBO contribution to CDF. However, an estimate of the SBO sequences
prior to implementation of the SBO rule was made by removing the SBO diesel generator from the;

model, and requantifying the SBO sequences. The results are as follows:;

SBO CDF (prior to SBO Rule implementation) = 8.01E-06 / year
I

As discussed in our response to the RAI regarding our IPE submittal (BECo Letter No. 95-127, dated
December 28,1995) the current SBO sequence contribution to CDF is 9.58E-07/ year. This represents
a decrease in risk of 7.05E-06/ year in SBO sequence contribution to CDF with the implementation of
the SBO Rule.

Assuming that each EDG will be unavailable for 14 days each year in addition to its historical.

maintenance unavailability, the expected total CDF contribution from SBO sequences is 1.23E-06/ year<

: as calculated below:
|

SBO CDF with one EDG failed = 4.48E-6/ year |
1

,

SBO CDF with one EDG failed integrated
over 14 days = 4.48E-06/ year * 14/365 = 1.72E-07

,

.

SBO CDF ( 14 day EDG AOT)=9.58E-07(337/365) +2(1.72e-07) = 1.23E-06/ year

The instantaneous change in the CDF value for the worst-case plant configuration allowed under the
proposed specification is provided in the quantification section of Question 7. This represents a modest
increase of 2.70E-07/ year in SBO contribution of CDF.

1

The CDF calculation does not differentiate between EDG PM and subsequent online operability testing.
Rather, it conservatively assumes that each EDG will be unavailable for the full duration of the
proposed 14 day AOT in addition to the historical corrective maintenance unavailability.

Question 5. Provide the EDG reliability and availability values usedin the PSA analysis to
calculate the SBO CDF values requestedin Question 4 above. Discuss these in relation
to any goals associated with the implementation of the maintenance rule and in
comparison with actualpastperformance of the EDG's at the plant. Also compare the
values usedin the PSA analysis to the target values committed tofor SBO.

Response:

The EDG reliability and availability values used for this calculation are provided in the quantification
section of Question 7. The Maintenance Rule at PNPS has adopted the SBO reliability goal of 0.975
for the EDG reliability for performance criteria. The EDG reliability program is controlled by PNPS
procedure 1.5.16. We have performed better than this goal for the past few years.

A5
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The reliability assumed by the PSA is consistent with our current performance (approximately 0.99).
Use of this value in the PSA versus the EDG reliability goal is inconsequential.

1

|

Question 6. The condition ofoffsite sources ofelectricalpowerprior to and during an extended
EDG outage have additional importance. Discuss what considerations should be given
to notperforming aproposed extended maintenance when the offsite grid condition or
configuration is degraded or when adverse or extreme weather conditions (e.g., high I

winds, lightning, icing conditions) are expected Discuss howplanning of an extended
EDG maintenance shouldconsider the time neededto complete the extendedEDG,

maintenance and the ability to accuratelyforecast weather conditions that are expected
to occur during the maintenance. Discuss what, if any, contingencyplans should be
developed to restore the inoperable EDG in the event of unanticipated adverse weather
or degraded grid conditions occurring which can sigmficantly increase the probability
oflosing offsite electricalpower.

|
1

|Response: '

l

Considerations for not performing the proposed maintenance during degraded grid and extreme weather l
i conditions are discussed in the " Guidelines" Section of 1.2.2, Attachment. I1, the last guideline. The l

Nuclear Watch Engineer (NWE), with as much guidance from "outside sources" as practicable,
'

(weather reports, REMVEC, security, tour operators, other plant staff, etc. ) has the authority to ensure
that concurrent activitiesiconditions will not compromise plant safety or perfonnance. The NWE
decision would be supported by senior plant management. All the " Guidelines" in 1.2.2 support prudent
scheduling taking into account all activities that would likely extend a given maintenance activity.
National weather service forecasts are available to Pilgrim and are considered when planning
maintenance activities. These are usually quite accurate. Since coastal weather can sometimes be

.

unpredictable, we will add an additional guideline in Attachment 11 of 1.2.2 for contingency plans to
| restore inoperable standby power quickly if necessary. This would include progressively staging the

necessary conditions, tools, procedures, parts, etc. to quickly reverse the disassembly process.

I
Question 7. The NRC staff expects that licensees will have addressed three aspects, or tiers, in

proposing risk-informed modifications and associated amendments.

| In the first tier. the licensee is expected to determine the change in plant operational
risk (specipcally, the change in core damagefrequency (CDF) and core damage
probability (CDP)) as a residt of the proposed 15 modspcation and discuss its,

sigmpcance. Creditfor any compensatory actions should be explicitly quantiped and

| substantiated. In addition, in order to better understand the impact of the amendment
i on containmentperformance, the staff expects the licensee to perform an analysis of the

large early releasefrequency (LERF) under the modified TS conditions anddiscuss the
restdts or, ifapplicable, an analysis ofoffsite consequences.

The second tier shouldprovide reasonable assurance that risk sigmficantplant
equipment outage configurations will not occur while theplant is subject to the Limiting.

Conditionfor Operation (LCO) proposedfor modipcation.

A6
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The third tier should assure that, before performing maintenance activities including ;

removal ofany equipmentfrom service, the licensee willperform a thorough assessment |
of the overallimpact on safetyfunctions ofrelated TS activities, as required by the |
proposedMaintenance Rule. This should be an intrinsicpart ofall maintenance
scheduling, andinvolve risk insights.

The staffs review consists ofan assessment of(1) the appropriateness oflicensee
activities in each tier, (2) the applicability of the licensee'sprobabilistic risk assessment
(FRA) methodology to support the proposed IS change, and (3) an evaluation of the
impact of the proposed TS change on plant operational risk and containment
performance, and the adequacy oflicensee proposed compensatory measures.

The staffsfinal recommendation will be based upon the licensee's commitment to the
compensatory measure, insights andfindingsfrom the PRA model, and the adequacy of
relevantportions of the licensee'sprogram to meet the requirements of the Maintenance
Rule, which will be in effect as ofJuly 1996.

Three sets of questions that correspond to these three tiers have been developed as
follows: I

Question 7.a Tier 1

(a) Probabilistic Safetv Assessment (PSA). or Probabilistic Review Assessment
(PRA)

What are the success criteriafor the station blackout (SBO) condition at Pilgrim
for the three loss of offsite power (LOSP) conditions: plant centered, grids, and
severe weather?

Response:,

|-

| Losses of offsite power can be characterized as those resulting from plant centered faults, utility grid
blackout, and severe weather-induced failures of offsite power sources. Depending on the type ofloss
of offsite power characteristic, various combinations of equipment failures would have to occur for a
station blackout condition to exist. But, for all such station blackout conditions, the alternate u power
source, a non class IE diesel generator, will be capable of providing power to an emergency bus within i

10 minutes of the onset of the SBO condition. Additionally, Pilgrim Station is an eight hour coping i

plant (See TACM68585 dated January 15,1992).

The PRA at Pilgrim does not differentiate success criteria for the plant centered, grid, and severe
weather LOSP conditions. Rather the PRA considers the following two LOSP conditions: (1) the loss
of preferred offsite power (LOPOP) which involves the loss of both 345 KV sources; and (2) the loss of
all offsite power (LOOP) which involves the loss of both 345 KV sources and the 23 KV power

! source. The loss of all offsite power is generally due to severe weather conditions. The loss of

| preferred offsite power can be due to severe weather, hardware failures, personnel errors, and acts of
! God. Initiating frequency values for both LOPOP and LOOP conditions are based on Pilgrim's

! operating experience.
;

A7
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What review ofthe PRA has been made to ensure sisat the PRA represents the as-built,
as-operatedplant, andcontains thefine structure (resolution) necessary to evaluate the
proposed TS requirements? Were any changes made to the PRA due to such reviews?

Response:

The PRA is a living model that is periodically updated to reflect changes to plant configuration and
performance. It is continually enhanced through on going peer reviews and the increasing skills and
knowledge of our IPE analysts. PRA modeling changes are controlled via Safety and System Analysis

'

Department procedure SB3,"Living Probabilistic Risk Assessment" The PRA model utilized for this
application is the same one described and used in BECo's response (Letter No. 95-127, TAC No,
M74451, dated December 28,1995) to the NRC Request for Additional Information (RAI) regarding i

the IPE. It includes recovery actions for SBO situations, and uses updated plant data for the calculation
of the LOSP initiation frequencies and HPCI and RCIC failure rates.

|
The model has the resolution necessary to evaluate the proposed AOT change to the Technical |

Specifications. The model structure includes the yearly unavailability of each EDG and thus, no
j changes to the model were deemed necessary for this application.

Your current PRA may be differentfrom your JPE. Explain any major differences, |
specifically with respect to LOSP/SBO sequences. Include quantitative results and |
basesfor any credit taken which impacted the LOSP/SBO contribution to COFand/or
LERF. ,

Response:
|
|

'Ihe PSA model used for this application is identical to that used for the IPE RAI n:sponse. The
differences between the IPE and the current model are addressed in that document. As described in our
response, the LOOP non-recovery probabilities were updated and are somewhat larger than the original
IPE submittal values. Consequently, the current contribution of SBO sequences (9.58E-07/ year) to
core damage has increased from that identified in the original IPE submittal (insignificant).

Please provide the minimal cut set truncation cutoff used to quantify the plant CDF
| changes. Inparticular, indicate what efforts were made to avoid underestimation when

the impact calculated was negligible or non-existent.

Response:

All PRA model runs were made at a truncation level of IE-09. The entire level I model was
requantified each time, so as to capture all new possible failure sequences which might normally have
been missed using pregenerated cutsets.

i
! Provide a discussion of the LOSP events atyourfacility.
i

5

:
i
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Resoonse:

From January 1,1975, through August 31,1995 (20.7 years), Pilgrim has experienced twenty three
(23) LOOP events. Nineteen (19) of these events involved the loss of preferred offsite power only,
and four (4) events involved the loss of all offsite power. Please refer to BECo letter No. 95-127
for more detailed discussion of the IPE quantification.

To improve the performance and reliability of the 345 KV switchyard (i.e., minimize LOSP events),
improvements wem made in 1995 which are discussed in NRC Inspection Report 95-03, Section
4.2. A modification replaced 345 KV air blast circuit breakers with " dead-tank" type SF6 (gas
insulated) breakers. The new breaker bushings are designed with a longer cmepage distance to
ground, thus, reducing flashovers due to salt deposit and contamination of the bushings. De new
SF6 type breakers are also expected to increase both the reliability and availability of the 345 KV
offsite power supply during adverse weather (e.g., salt spray storm) conditions.

]

Other improvements included replacing the switchyard post insulators with extended creepage,
glazed insulators. Other components (e.g., transformer bushings, line stringers), subject to
degradation of the Sylgard coating intended to resist salt deposition, were recoated with a new I

silicone-based material and placed on a preventive maintenance program for cleaning and recoating.
Measurable positive results have been observed in the winter of 1995-1996 during severe storms.

,

|

| Discuss the impact ofsevere weather on switchyard condition and offsite power atyour

| facility and how this was addressedin the PRA. Areyou committed to any ofthe severe ;
;

weather shutdown requirements andprocedures ofNUMARC 87-00? What
|

requirements doyou plan in order to avoid entering the 14 day AOTifsevere weather is
anticipated? What is the contribution ofsevere weather to SBO induced core damage.

Resnonse:

As discussed previously, Pilgrim's LOSP initiating frequencies are not explicitly differentiated by I

cause, including severe weather. However, as a practical matter, the dominant cause of the events
making up Pilgrim's LOOP frequency (but not necessarily the LOPOP frequency) is severe weather.
Contingency actions in anticipation of, and in response to, severe weather conditions, are contained
in PNPS procedure 1.2.2, " Administrative Operations Requirements".

Plant procedures, 5.3.31, " Station Blackout" and 2.2.146, "SBO Diesel Generator" specify the l

onsite restoration of AC power to plant systems. Plant procedure 5.2.6, "High Winds
(Hurricanes)", addresses severe weather conditions. These procedures reflect guidance of Sections
4.2.2 and 3, NUMARC 87-00 (BECO Ietter No. 89-57, dated April 17, 1989). Plant procedure
5.2.6 requires the plant to reduce power to 130 MWe before the arrival of high winds, and start and

;
1
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load EDGs eight hours prior to the arrival of high winds. Electrical malfunctions and degraded
voltage conditions are addressed by plant procedures, 2.4.16, " Distribution Alignment Electrical
System Malfunctions", and 2.4.144, " Degraded Voltage". As discussed in the response to Question
6, consideration for not performing the diesel generator overhaul already exists in procedure 1.2.2.

As mentioned, Pilgrim implemented a series of switchyard improvements in 1994 and 1995 to
reduce the probability of salt-buildup induced LOSPs. While no credit is taken in the calculated 1

LOSP frequencies for these switchyard improvements, the modifications appear to be effective with
no LOSPs reported since 1994. For a more detailed discussion of the station's susceptibility to, and
coping mechanisms for, extended losses of offsite power, please refer to the IPE, Appendix C,
Section C.2 "Iess of Offsite Power". Specifically Section C.2.3, pages C.2-6 through C.2-20,
provide the LOOP event tree descriptions and quantification.

|

Please describe thepeer reviewsperformedonyour PRA. Indicate which reviews were
performedin-house versus thoseperformed by outside consultants. Summari:e their
overallconclusions andinsights. I

Response:

The original IPE submittal was subjected to a detailed peer review consisting of two levels; in-house
| and outside consultants. The results of these reviews are contained in the original IPE submittal (BECo

Letter No. 92-114, dated September 30,1992).

| The peer review of this application was performed in house by PRA analysts and the Maintenance Rule
Coordinator.

(b) Ouantitative results
,

Please provide thefollowing calculations and quantitative PRA results due to the AOT
'

extension with and without credit takenfor compensatory actions (orplant
improvements) not credited in the IPE submitted to the NRC in response to GL 88-20.

!
!

(1) Change in average CDF(Am(CDF));

m(CDF) = average CDF(peryear)

m2 (CDF) = The conditionalm (CDF) with the proposed N day AOTinplace;

ml(CDF) = The originalm (CDF) with the current 3 day AOTinplace '

Therefore, Am (CDF) - m2 (CDF) - ml(CDF)
!

:

!
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Response:

The comprehensive PSA calculation including methodology for the proposed EDG AOT Extension is
contained in Part III of the technical specification submittal, BECo Letter No. 96-040, April 25,1996.

The baseline CDF as described in BECo Letter No. 95-127 is 2.84E-05/ year. The conditional average
CDF with the proposed 14 day AOT in place, m2(CDF) is 2.87E-05. This assumes that no other
equipment will be unavailable during each EDG's LCO. This is a credible assumption in that the
unavailability of other equipment when in an EDG LCO would require entry into a more restrictive
LCO.

The original CDF with the current 3 day AOT, ml(CDF), is the baseline of 2.84E-05. Therefore, the
change in average CDF is 2.87E-05 - 2.84E-05 = 3E-07. This represents an increase of 1% over the
baseline.

|

| (2) Change in instantaneous CDF (ACDFi):

CDFi(2) = 1he conditional CDF when the plant is in the AOT
!

|
CDFi(1) = The CDF when the plant is not in the AOT

i =AOTconfiguration with one EDG unavailable

| Therefore, ACDFi = CDFi(2) - CDFi(I)
|

Response:

The conditional CDF when the plant is in tlie AOT is 3.27E-05. This assumes that only one EDG is
available and no other maintenance is being performed. The CDF when the plant is not in the AOT and
no other maintenance is being performed is 2.11E-05. Therefore, the change in instantaneous CDF
when entering the AOT is 3.27E-05-2.11E-05 = 1.16E-05.

|
|

(3) Change in conditional core damage probability (ACCDP):

CCDP(2) = The CCDP while the plant is in the AOT

CCDP(l) = The CCDP while the plant is not in the AOT

Therefore, ACCDP = CCDP(2) - CCDP(1)

Response:
;

The CCDP while the plant is in the AOT is 1.25E-06. The CCDP when not in the AOT is 1.09E-06.
Therefore, the change in conditional core damage probability is: 1.25E-06 - 1.09E-06 = 1.65E-07

All

|

|
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(4) Change in average large early releasefrequency (ALERF)

LERF(2) = LERFwithproposedAOTinplace

LERF(1) = LERFwith current AOTinplace

7herefore, ALERF = LERF(2)-IERF(1)

Response:

The LERF with the proposed AOT in place, LERF(2), = 0.13 * 2.87E-05 = 3.73E-06. The LERF with
the current AOT in place is 3.69E-06. Therefore, the change in LERF is LERF(2) - LERF(l) = 3.9E-08.

-What are the projected average corrective maintenance andpreventive ,I

maintenance downtimesfor EDGs used inyour calculations? Erplain how they
were obtained Haveyou performed any sensitivity analyses onyour corrective
maintenance (CM) andpreventive maintenance (PM) downtimes that affect the risk
results in the previous question? Ifso, please discuss insights gleanedfrom the
study.

Response:

The EDG data base of down times was obtained from actual maintenance histories at Pilgrim. These
maintenance histories are provided in Appendix A, Table A.6, of the IPE submittal. A statistical
analysis of the historical data shows the mean time for corrective maintenance is 27.3 hours, and that
95% of all corrective maintenance is accomplished within 145 hours.

Thus, based on historical performance, there is only a small probability that EDG corr ~ective repairs will
exceed 145 hours of down time. Given the mature nature of the EDG maintenance program, the
historical distribution of maintenance down times is expected to be similar in the future.

The most conservative assumptions were made regarding preventive maintenance. It is assumed in the
PRA that each EDG is down for a full 14 days each year for preventive / planned maintenance. This is an

I extremely conservative assumption because (1) major EDG overhauls are scheduled once every other
j year, not once per year, and (2) preventive maintenance is planned so as not to exceed 50% of the AOT
i (i.e., not exceed 7 days), per PNPS Procedure 1.2.2 guidance.

In summary, the EDG unavailability used in the PRA is composed of the historical unavailability due to
corrective maintenance, plus the planned unavailability of each EDG being down 14 days per year for
preventive maintenance. The distribution of corrective maintenance downtimes is enveloped by the 14
day preventive maintenance downtime assumed in the PRA.

Haveyou performedany sensitivity analysesfor this requested AOTchange? Ifso,

} discuss how the restdts ofyour evaluation, consideration and uncertainty ensure
'

the PRA residts inyour application are robust and that the plant willnot be subject
to an unexpectedsudden increase in the riskprofile..

.

f
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Response:

Several sensitivity analyses have been run for this requested AOT change to show how relatively risk
insignificant either EDG is in relation to other equipment. For example, the model was requantified
with either EDG removed for the entire year. The resulting CDF was 8.27 E-05/ year. While this is
considerably greater than the baseline CDF 2.84 E-05/ year, it remains lower than the NRC safety goal
of IE-04/ year.

| The analysis conservatively assumes an additional 14 days of unavailability per year for each EDG in
addition to its historical maintenance unavailability.

Question 7.b Tier 2

Given the AOTplant configuration, what doesyour PRA indicate are the other
risk-significant systems? Is the sigmpcance the samefor each EDG, or EDG
combination? Please discuss any differences.

l Response:

While in the LCO for either EDG, the other diesel, the startup, and the shutdown transformers have an
increased risk importance as evidenced by Fussel Vesely (FV) and risk achievement worth (RAW)
values. The risk measures are identical for each EDG.

For the other risk-sigmficant systemsyou identiped above, how wouldyou
ensure that no risk-sigmpcant plant equipment outage configurations would

I occur while theplant is subject to the LCOproposedfor modification? Are the
\ basesfor this assurance reflected inyour administrative procedures or FSAR?

Response:

Adherence to the technical specifications (3.9.B.1, 2 and 3.9.B.4) would assure that no risk significant
plant equipment outage configurations would occur while in the AOT. The other risk significant
systems identified are included in the technical specifications. Removal of any of this equipment from
service while in the EDG AOT would require entry into a more restrictive technical specification.

Have you thoroughly reviewedyour 75 to see if there is a needfor any other
changes toyour 75 or (in addition to the TS amendment itemsyou are currently
requesting) due toyour requestfor an EDG AOTof H days? Please identify any
administrative procedure or FSAR changes made to ensure that the plant will not
enter any risk-sigmpcant configuration while in the AOT.

;

!

i

t
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Response:

The technical specifications have been thoroughly reviewed to verify there is no need for revision to
accommodate an EDG AOT of 14 days besides the proposed change discussed in response to NRC
Question 2.b. The FSAR and plant procedures will be revised as necessary in accordance with the T.S.
amendment process.

As described above, adherence to the technical specifications will ensure that risk significant
| configurations will not be entered while in the LCO.

|
|

| Question 7.c Tier 3

Describe your ability to perform a contemporaneous assessment of the overall
impact on safetyfunctions before conducting maintenance activities including
removal ofany equipmentfrom service. Please explain how this tool, or other
processes, will be used to ensure that risk-sigmfcantplant configurations will not
be enteredduring the AOT

| Eesponse:
!

A PRA risk evaluation is perfonned on planned maintenance requiring the concurrent removal of
multiple systems from service as part of the 12-Week Schedule Work Control Process. PNPS
procedure 1.5.21, " Work Control Scheduling Activities and Guidelines," provides the administrative
controls to ensure that the systems scheduled for maintenance in a particular work week window will;

be the only ones removed from service for planned maintenance.

|

A safety monitor (EOOS, equipment out of service program) has been developed and is being turned
over to the plant Operations Department. This tool can be used to prioritize corrective maintenance
activities in the case of emergent work. PNPS Procedure 1.2.2 provides guidance to ensure that the
defense-in-depth concept is followed when removing important systems from service. In addition,
Maintenance Rule performance criteria is used to ensure the long term risk associated with

| cumulative system unavailability is monitored, trended and controlled.

; Explain howyou are going to address the issue ofconfiguration
control, consistent with the Maintenance Rule, i.e., evaluate the impact

,
ofmaintenance activities on plant configurations.

!

Response:

See the above response.

!

I
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