PHILADELPHIA ELECTRIC COMPANY

NUCLEAR GROUP HEADQUARTERS
95565 CHESTERBROOK BLVD.
WZYNE, PA 19087-5691

(219) sa0-6000

August 6, 1992
D M SMITH

BEKION VICR PRESIDENT < NULLEAR PDocket Nos. 50-277

50-278

License Nos. DPR-44
DPR-56

U.8. Nuclear Regulatory Commisseion
Attn: Document Control Deek
Washington, DC 2056§

SUBJECT! Peach Bottom Atomic Power Station, Units 2 and 3
Station Blackout Response to NRC Quertions Concerning
the Use of the Conowingo Hydroelectric Power Station
a8 the Alternate AC Power Source

REFERENCES 1 (1) Letter from D. R. Helwig (PECo) to NRC dated
April 24, 1991

{(2) Letter from J. W. Shea (NRC) to G, J. Beck (PECO)
dated January 28, 1992

{3} Letter from G. J. Beck (PECo) to NRC dated
April 1, 1992

(4) Letter from C. L. Miller (NRC) to D. M, Smith (PECO)
dated June 23, 1992

(5) Letter from G, J, Beck {PECo) to NRC dated
July 17, 19%2

Dear Sir:

In Reference (1), Philadelphia Electric Company (PECo) submitted
a revised complete Station Blackout {850) analysis for Peach Bottom Atomic
Power Station (PBAPE), Units 2 and 3., In Reference (2), the NRC regquested
additional information regarding this analyeis. PRECo response to this
reguest was provided in Reference (3).

On May 15, 1992, we met with NRC representatives and presented,
among other ispues, a proposal to install a dedicated line from the
Conowingoe Hydroelectric Power Station to the PBAPS onsite distribution
system. Following this meeting, additional telephone discussions between
PECo and the NRC were held to discuss the possibility of crediting the
Conowingo Hydroelectric Power Station as the Alternate AC (AAC) power
gource to meet the reguirements of the SBO rule. As a result of these
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discussions, we agreed to identifying the Conowingo Hydroelectric Power
Station ae the AAC power source. Accordingly, in Reference (4), the NRC
transmitted 13 guestions regarding the Conowingo Hydroelectric Power
Station line and ite use as the AAC power source. The NRC requested that
responses be provided by July 24, 1992. In Reference (5), we requested
that the response date be extended to August 7, 1997, due to personnel
resource constraints. The purpose of this letter is to provide responses
to the NRC guestions. In the Enclosure to this letter, each NRC guestion
is restated followed by our response.

1f you require additional information, please do not hesitate to

contact us.
81ncc:;}y.

ecs T. T. Martin, Administrator, Region I, USNRC
J. . Lyash, USNRC Senior Resident Inspec!or, PBAPS
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Peach Bottom Atomic Power Station, Unite 2 and 3
Response to Questions Regarding Use of
Conowingo Line in Station Blackout Analysis

i. Provide a complete description of the proposed circult from the
Conowingo Station to the Peach Bottom safety buses. One-line diagrame
showing the hydro unite, busee, transformers, breakers, protected
transnission line, associated voltage levels and capacities, and
extent of protection against weather related events would be
scceptable.

Response:

The proposed line from Conowingo Hydroelectric Power Station
(Conowingo) to Peach Bottom Atomic Power Station (PBAPS) is designed
to support the necessary loade (i.e., safe shutdown of both unite from
full power operation) during a Station Blackout (8BO). A SBO is
defined ae lowe of the preferrnd offeite power supplies and loss of
the four station emergency diesel generators (EDGe). The proposed
line will functicn as the alternate AC (AAC) power supply &e defined
in Regulatory Guide (RG) 1.15%, "Station Blackout" and NUMARC 87-00,
"Guidelines and Technical Baees for NUMARC Initiatives Addreseing
Station Blarkout at Light Water Reactore." The line ie designed to
support a continuous load of 15MVA. The line is located to take
advantage of the highly reliable and avalleble Conowingo generating
unity. Attachment 1 provides a eimplified single line of the proposed
design.

There are 11 generating units at Conowingo. Seven units (Units 1
through 7) are rated at 36MW. The remaining four units (Unite 8
through 11) are rated at 65MW. Unite 3, 4. 5 6, 10 and 11 provide
power directly to the 33kV tranmmisgion svsiem via either the
Susquehanna Substation No. 10 or No. 12 transformers, each of which is
rated at 25MVA. Unite 1, 2, 7, 8 and 9 can also provide power to the
33kV syetem via the 220kV switchyard. A minimum Conowingo startup
configuration (i.e., assuming loss of offeite power) will consist of
one 36MW unit and one 65MW unit. Thia is different from the
configuration presented at the May 15, 1992 meeti g between
representatives of Philadelphia Electric Company (PECo) and the NRC.
AL that meeting, we stated that any one of the 11 Conowingo units wase
sufficient to provide the needed AC power to PBAPS, Units 2 and 3.
Further analysis determined that a combination of one emall unit and
one large unit was needed to provide transient stability during the
start of the Residual Heat Removal (RHR) and High Pressure Service
Water (HPSW) pump motors.

The proposed 33kV line wili initiate st the 33kV Susquehanna
Substation located at Conowingo, and will terminate at a 33/13kV-15MVA
transformer to be located at PBAPS. The transformer load side ( 3kV)
will be connected to the PBAPS No. 2 13%V startup bue which provides
power to the 4kV emergency buses via the 2EA transformer (13/4kV).
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The iine will include 33kV ¢! reuit breakere at both the 33kV
Susgriehanna Substation and the 33/13kV transformer at PBAPS.

The proposed line will provide a feed to PBAPS Unit 1 and will carry a
normal load of approximately IMVA, A partially loaded line will
provide greater reliability than an energized line with no load.

PBAPS Unit 1 will be the only normal load on thie line., No other
distribution customere will be fed from thie line. Provisione will be
made to disconnect PBAPS Unit 1, as necessary, to provide PBAPS Unite
2 and 3 the full 15MVA,

The propoeed line will be detigned to withetand severe weather
conditions and will be routed either underground or undsr the
Conowingo Dam reservoir.

Confirm that the 33kV line from Conowingo and the associated 33kV/13kV
transformer and 13kV bus at Pesach Bottom would be continucusly
energieed, and that any unavailability or fault on thie circult would
ba immediately alarmed in the Peach Bottom contrel room,

Response:

3.

The proposed line will be normally energized and provide power to
PHEAPS Unit 1 for building light and power. The line may be taken out
of service for periodic testing and/or maintenance.

Any planned or unplanned de-energization of this line will result in
an undervoltage/loes of power annunciation in the PBAPS Unite 2 and 3
Control Room, Priority would be given to placing the line back in
service expeditiously in order to maintain a high availability.

We propose that a lose of thie .ine for greater than 15 days will
result in notification to the NRC previding restoration plans and
compensatory actions or precautions to be taken. This notification
regquirement will be formalized in a Technical Specificatione Change
Request that we will submit to the NRC.

Describe the procedures for assuring restoration of power to Peach
Bottor from the Conowingo station given (1) & general system failure
including trip of the Conowingo unite, and (2) a system failure which
did not trip the Conowinge units. In each case, nrovide the time
required for restoration,

Response:

We plan for and would perform a system restoration following a eystem
blackout in accordance with the PECo System Operations {vielon
procedure titled "System Restoration Following Complete hutdown."

At the onset of a system disturbarce, all generating stations are to
take appropriate action to prevent the loss of operating unitse.
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&, Describe how Peach Bottom's priority for Conowingo's powsr will be
implemented. For example, if the spinning reserve &t the Conowingo
hydro site were not sufficient to supply the SBO load on demand, what
would the ssquence of events be (communications required, shedding of
33kV louad, adding hydso generation, ete. )’

Response:

Restoration of power to the 53kV system, which will include the
Conowingo line, is one of the very first actions taken by Conowingo
operatore ae part of the system restoration. The Conowingo line will
be the initial lire energized on the 33kV system. Any activities
needed te support the Conowingo line such as load additions or
shedding from the 33kV system will be coordinated and directed by the
Power System Director as defined in the System Restoration Procedure.
The Power System Director is the single point of contact for
communications and direction following a system blackout,
Communication between the Power System Director and PBAPS will occour
via a dedicated load dispatching telephone system. Availability of
this telephone system is already verified daily by PBAPS uperators.
The Power System Director will have responsibility and authority to
ensure that need for power to PBAPS is met as the top priority.

6. In event of an 8BO at Peach Bottom, provide your best and worst case
entimates of the time required to energize the safety buses at Peach
Bottom from the Conowingo power source. Alec, state which cof these
estimated times is used in arriving at your answer to question 7.

Responee:

The response to Question 3 provides the estimated time for emergency
power restoration following a SBO at PBAPS. The cnalysis referred to
i1, Question 7 is based upon 1 hour to energize the PBAPS Unite 2 and 3
sageguards buses.

7. Your April 24, 1991, revisod response to the SBO Rule provided a
coping assesnment for an 8-hour SBO assuming one of the existing EDGe
would bSe available as an AAC source within 1 hour. Consider each
saction (i.e., condensate inveutory, Class 1I hattery capacity,
compressed air, effects of loss of ventilation, containment ieclation,
resactos inventory, etc.) and state Lf any changes would be applicable
to these sections if the Conowingo power source wers the AAC power
source rather than the EDG,

ReEponse !

Since the time required to energize the safeguards busce at PIAPY,
Units 2 and 3 via the proposed Conowingo line is lese than 1 hour, the
referenced coping assessment can be cunsidered bounding, If the
Conowingo line ie substituted as the AAC power source in tha
referenced coping assessment, the following conclus.ons can be made.
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The oper&tor actions to control EDG loads, previously required to
mainte . n the AAC EDG loading below 3000kW, will not be required. In
aadition, the countainment analysis performed to demonstrate the
ab'.Lity of each unit to cope with the SBO evont for the B-hour period
without cantainment cooling, bounds the expected results for a SBO
with Conowingo ae the AAC power source during the second thxough the
eiyhth hour of rhe SBO since power for a RHR pump and HPSW pump for
containment cooling will become availab.e during this perind Eoch
epecific seltion of the referenced coping assessment iy aldressed
berow,

1. Conde)oate Inventory for Decay Heat Removal

Qur April 24, 1991 submi’tal etated that & minimum of
approximateliy 100,000 gallons of the 166,713 gallons of makeup
water required for each PBAPS unit would be available from the
Condensate Storage Tank (C8T). With an EDG a8 the AAC sour~., no
centai ament cooling wee postulated for either unit durins, the SBO
duration, The High Pressure Coolant Injection (HPCl) ’.nd Reacror
Core Isolation Cooling (RCIC) pump suctions were Lherafore
transferred bask to the CST upon reaching a suppres.ion pool
temperature of 180°F due to net positive suction head concerns.
Kowever, with Conowingo as the AAC source, sufficient power would
be available to align a RHR and HPSW pump for contalnment cooling
for each unit after the firet hour. If necessary, in fact,
sufticient power would be available to align two contalinment
cooling loops per unit. Therefore, based on the heat generated
at 1 hour into the SHBO eveat relative to the existing heat
scmoval capability with Conowingo as the AAC source, it is our
engineering judgement that the wuppression pool inventory will
not increase in temperature to greater than 180°F during the SBO
avent, and transferring KPCI and RCIC pump suction back to the
CST will not be required to supply reactor makeup water for safe
shutdown. For thieg reason, with Conowingo as the AAC source, the
CST inventory will not need to be credited as a makeup water
source.

2. Class 1E Battery Capacity

This section is unchanged. The batteries will still be capable
of providing the required power during the first hour without
recharging, and will be charged with power from the Conowingo AAC
power source after the end of the firet hour.

3. Compressed Air

This section ie unaffected by the Conowingo AAC power source.
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Effects of Loss of Ventilation

The results of the analyses in this section are either unchanged
with Conowingo as the proposed AAC source, or osounded by the
resulte cotained when the previously proposed EDG was the AAC
source., The anaiyzed temperatures in che HPCI and RCIC Room,
Control Room, Ceble Spreading Room, and other plant areas are
unchanged by the difference between the previously and currently
proposed AAC source. The containment analysis in ousr April 24,
1991 submittal will bound the conditione that will exiet with the
Conowingo ARC source since with an EDG as the AAC Source, no
containment cocling wae postulated for the entire 8-hour SBO
event. With Conowingo as the AAC source, its greater capacity
«ill allow establishing a RHR and HPSW pump for containment
r.oling on each unit during the second chrough eighth hour of the
8BO AuJallon, The conditions analyzed with no containment
cooling will therefore bound the conditions whick will exist when
containment cooling is available.

Due to the available capacity of Conowingo as the AAC source, we
may consider an analyeis to demonstrate the effects of energizing
a non-safeguard bus after the firet hour of the SBO event to
recover normal Control Room ventilation. Priority would be given
to recovering this ven’ilation over opening cabinet doore or
reroving ceiling tiles tr enhance control room cooling.
Recovering normal control room ventilation would obviate the need
for these operator actions,

Containment lsolation

The list of primary containmenc valves that do not qualify for
exclusion as defined by NUMARC 87-00, Section 7.2.5 is not
affected by the proposed Conowingo AAC power source,

Reactor Cu.iant Inventory

This section is unchanged. The source of the AAC power after the
first hour of the SBO even* does not affect the ability to
maintain acequate reactor coolant system inventory.

Equipment Quality Assurance

In our April 24, 1991 submittal, wa listed the CST and its
associated level instrumentation as some of the few components
credited in our SBO analyeis, but not cov.red by our Quality
Assurance Program as required by Appendix B of 10CFRS0.
Accordingly, we committed to maintain that equipment in
accordance with Appendix A of RG 1,155, As stated previously,
the CST ie no longer credited in our SBO analyeis and, therefore,
will not be maintained in accordance with Appendix A of RG 1.185,
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In our April 24, 199) submittal we alec stated that the OCALS
non-segregated phase 4kV bus would be maintained in accordance
with Appendix A of RG 1.185 and that no part of the 13kV system
wag needed for response to & SHBO evint. The No, 2 startup bue,
which ie part of the 13kV system, will now be needed for response
to a SBO event. Ae shown on Attachment 1, the No. 2 13kV startup
bue is where the Conowinge line will be connected o PBAPS. We
plan to maintain the Conowingo generating unitse, the proposed
PBAPE connecting line, the OCAL1® bus and the portion of the PBAPS
distribution sye.em up to but not including the Claee 1E breaker,
lcoated between the 2EA transformer and the 4kV bue, ae
non-safety related equipment. The existing equipment of thie
list has been highly reliable and available. We plan to maintain
both the existing and the proposed equipment of this list in
accordan~e with our standard utility maintenance practices. We
do not commit to maintaining thie list of egquipment in accordance
with Appendix A of RG 1.155, Thie is consistent with the quality
assurance practices currently applied to our preferred offeite
sources.

8. Address each item of NUMARC 87~00, Aprendix B (i.e., Bl through Bl3)
and describe to what extent the Conowingo hydro power scurce to Peach
Bottom meets these coriteria for AAC power sources.

Respones:

.’1

B.2

B.3

B.4

The Conowinjgo generating unites and proposed PBAPS connecting line
are not deasigned to weet Clase 1E or safety eystem requiremente.

The Conowingo generating un. ‘e ai. vroposed PBAPS connecting line
will not be protected against . . effe *s of failure or
miscperation of mechanical equipment, including (i) fire (ii)
pipe whip, (iii) jet impingemant, (iv) water epray, (v) flooding
from a pipe break, (vi) radiation, pressurization, elevated
temperature or humidity caused by high or medium energy pipe
break, and, (vii) missiles resulting from failure of rotating
equipment or high energy systeme. The Conowingo generating units
and proposed PBEAPS connecting line will not be seismically
deaigred.

The Conowingo line will consist of the Conowingo Hydroelectric
Power Station. the substation equipment at Conowingo and PBAPS
and the dietribution line. All of theese componente are capable
of withstanding the effects of likely weather-related evente.
Each of the three cable routing options being evaluated for the
line includes burying the cable.

The % nowingo line will be physically separated from the PBAPS,
Units 2 and 3 Class 1E pover linee and will meet the separation
crite ‘ia as defined in the PBAPS UFSAR.
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The historical reliability of the EDGe has been e tremely high (e.g.,
99.35%) and would be expected to remain high reyas 48 of the
unavailability experienced by the EDGse.

Provide the resultes of PRA analyses that have been performed in
suppert of the propoesed power faeder from the Conowingoe Station.

Resporee!

13.

The current Probabilistic Risk Assessment (PRA) for PBAPS, Unite 2 and
3 core damage frequency (CDF) is 5,5E-06/Reactor (Rx)-yr. The
contribution of SBO and Loess of Offeite Power (LOOP) sequences to the
CDF is 8.7% and 24.8% respectively. A LOOP sequence ie one in which
multiple (but not all) EDGs have failed subsequent to a lose of
offeite power. The Conowingo line would be capable of supplying power
with a capacity greater than the combined output of the onsite EDGe to
the safeguarde 4kV buses. This substantially reduces the need to load
manage the available EDG power to succesecfully mitigate an accident
affecting one or both of the PBAPS units following a LOOP. The
contribution of SBN and LOOP with the installed Conowingo line ta the
CDF calculated to be 0.4% and 0.1%, respectively. The total CDF would
consequently decrease to 3,7E-06/rx-yr, which represents a 33%
decrease,

Provide historical data on Peach Bottom's EDG unavailability (due to
meintenance) during power cporations and during shutdown of one or
both unite.

Reeponee:

Historical EDG unavailability recorded from 1986 to the present (i.e.,
May, 1992) represents the most recent, consistent, and applicable
collection of data for the PBAPS EDGs and was used to determine the
EDG unavailabilities below.

With one or both of the PBAPS units operating, the EDG unavailability
recorded in the above time frame averaged 2.3% per EDG per year. The
annual EDG inspection required by the Technical Specifications
contributee 1.9% EDG unavailability for each EDG every year. This
inspection interval wae recently cranged to once every 18 months and
would reasult in a drop in EDG unavailability per year by approximately
one~third. For the last three years, 90% of the unavailability was
due to planned outages and 10% due to unplanned outages.

During the approximately 25 monthe when both PBAPS units were shut
down (March 31, 1987 to April 26, 1989), the EDG unavailability
averaged 6% per EDG per year. This unavailability was a result of
modifications, tests, and lengthened inspection outages. Although the
units were not operating, the annual EDG inspections were performed.
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