UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20685

Fraat

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATING TO STATION BLACKOUT
THE CLEVELAND ELECTRIC ILLUMINATING COMPANY, ET AL,

PERRY NUCLEAR POWER PLANT, UNIT NO. 1
DOCKET NO. 50-440

1.0 INTRODUCTION:

On July 21, 1988, the Cocde of Federal Regulations, 10 CFR Part 50. was amended

to include a new section 50.63, entitled "Loss of A1) Alternating Current Power,"
(Station Blackout). The station blackout (SB0) rule requires that each 1ight-
water-cooled nuclear power plant be able to withstand and recover from an SBO

of a specified duration. The SBO rule alsc requires licensees to submit
information as defined in pert 50.63 and to provide a plan and schedule for
conformance to the SBO rule. The SBO rule further requires thet the basel.ne
assumptions, analyses and related information be available for NRC review.
Guidance for cunformance to the SB0 rule is nrovided by (1) Regulatory Guide

(R6) 1.155, Station Blackout, (2) The Nucleer Management and Resources Counci)
(NUMARC) 87-00 , Guidelines and Technica) Bases for NUMARC Initiatives Addressing
Station Blackout at Light Water Reactors, and (3) NUMARC 87-00 Supplemental
Questions/Answers and Major Assumptions dated December 27, 198% (issued to the
incustry by NUMARC January 4, 19%0).

To facilitate the NRC staff's (hereafter referred to as staff) review of licensee
responses to the SBO rule, the staff endorsed twe generic response formats. One
response format is for use by plants proposing to use an Alternate AC {AAC)

power source and the other format is for use by plants propesing an AC inde-
pendent response. The generic response formats provide the staff with a summary
of the results from the Ticensee's analysis of the plant's SBO coping capability.
The licensees are expected to verify the accuracy of the results and meintain
documentation that supports the stated results, Compliance to the SBO rule is
verified by a review of the licensee's submittal, an audit review of the sup-
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of a 4-hour SBO coping duration.
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responses to the SBO rule. It does not invalidate or revoke any of the re-
Quirements or guidance applicable to AAC power sources.

An optimum AAC power source design 15 one that 1s capable of powering simul-
tanecusly both safety trains of normal safe shutdown systems and equipment.
Such a design, following actuvation of the AAC source, would provide completely
redundant normal safe shutdown capability during an SBO and recovery therefrom
from the mein contro) room.

A fully capable AAC power source design is one that is capable of powering at
least one complete sefety train of normal safe shutdown systems and equipment.
This includes decay heat remov:1, battery charging, HVAC (heating, ventilation
and air conditioning), emergency lighting, and the associated controls and
instrumentation, Thus, although redundant capability is not availeble, a fully
cApable AAC source would enable attainment of safe shutdown during an 5BO and
recovery therefrom from the main control room,

A minimally capable AAC power source design is one that is not capable of
powering all (or any) normal safety train related safe shutdown equipment; but
1t is capable of powering specific equipment that, in conjunction with extensive
manual operator actiuns both inside and outside of the control room, 1s critical
for attaining sefe shutdown during a. SBO. Appendix R diesels proposed as an
AAC source are examples of mininally canable AAC sources. With this design,
operability of the main control room could not be assured unless the batteries
were sized to operate for the SBO duration, or battery charging capability was
provided by ti - AAC source.

2.2.1.1 Connectability of AAC Power Sources

The basic criteria governing the connectability of an AAL power source are
contained in 10 CFR 50.2 (The AAC source should be connectable to but normally
not connected to the offsite or onsite emergency AC power systems), and 10 CFR
50,63 (SBO should not assume a councurrent single failure or design basis



accident.) Therefore, as a minimum, an AAC source need only be connectable to
one set of safe shutdown equipment regardless of whether that equipment is part
of & safety train or not.

2.2.2 Proposed AAC Power Source

The licensee has proposed to use the Division-111 emergency diese] generator
which provides power for the High ®ressure Core Spray {(HPCS) system, as an AAC
power source. The licensee has stated that this power source is available
within 10 minutes from the onset of an SBO event, has sufficient capacity end
capability to cperate systems necessary for coping with an SBO for a duration
of 4 hours, and has capability to bring and meintain the plant in the hot-
shutdown condition. The licensee has also stated that the AAC source meets the
criteria of NUMARC 87-00, Appendix B.

The Division 111 EDE is capable of powering the HPCS pump and the pump supporting
systems. and has minimal excess capacity which can be used for other needs.

This excess capacity is only sufficient to operate motor operated valves (MOVs),
one at a time, as proposed by the licensee. To accomplish this, the licensee
has proposed to cross-connect two motor contro centers (MCC) with a temporary
cable (see Section 2.5) in order to power certain MOVs that are not powered

from Division-111.

According to RG 1.155, Section 3.3.5, an AAC source, 2s & minimem, should be
connectable to one set of safe shutdown equipment regardless of whether that
equipmert is part of a safety train or not. The proposed AAC source for PNPP
(the Division-17T EDG) fs not connected to 2 full division (normal safety bus)
for powering safe shutdown equipment. However, the staff conceptually accepts
that the Division-111 diesel gererator could meet the minimally capable AAC
source requirements and the connectability criteria of L ction 2.2.1 abo if
2 cross-connect capability were provided to one (or both) ot the other fui:
safety divisions to power the required SBO loads.
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associated with Unit 1, one tattery system each for Divisions 1 and 11.
Similarly, Unit 2 has one battery system each for its Divisions I and 11.
Since Unit 2 construction is incomplete, the licensee propouses to use the
existing maintenance cross-tie hetween the Unit 1 and 2 batteries during an SBO.
The cross-tie would effectively double the capacity ¢f the Unit 1 DC system,
providing the 4-hour capacity. The licensee stated that these cross-ties are
routinely used in normal plant operations for maintenance. The maintenance
ties connect the same divisions of Unit 1 and 2, e.g., Unit 1, Division 1 to
Unit 2, Division 1. The licensee added that each division of the Unit 2
batteries will be tied to their corresponding Unit 1 division by SBO procedure
early in the event before luss of capability to supply the necessary loads.

The licensee stated that the battery capacity includes a design margin of 1 1§,
an aging factor of 1.25, and that no Unit 1 load shedding wes assumed in
determining “he capability of the batteries to supply DC power to associated
safe shutdown loads.

Based on the above, the staff concluces that there is reascnable assurance

that the battery capaciiy is adequate fur the 4-hour SBO scenario, and recovery
therefrom provided that Unit 2 batteries are dedicated and always available

to Unit 1.

Recommendation: The licensee should provide confirmation that the Unit 2
batteries will be dedicated and always available to Unit 1. This confirmation
should be included with the other documentation supporting the SBO submittals
that is to be maintzined by the licensee.

2.3.3 Compressed Air

The licensee stated that no air-operated valves other than safety relief valves
(SRVs) are relied upon to cope with an SBO event for 4 hours using the HPCS
systems. The SRVs w117 uperate either on spring pressure for over-pressure
protection, or by manual cperation using the air stored in the safety-related
atr s:'stem Compressed air is zlso required for the operatiun of the automatic
depressurization system (ADS) valves. Each ADS valve is equipped with an



accumulator which is capable of opening the valves and holding them open
against the maximum drywell pressure of 30 psig. The accumulator capacity 1s
sufficient to provide two actuations of each ADS valve against 70 percent of
the maximum drywell pressure,

Based on the above, ihe staff concludes that there is rzcasonable assurance that
sufficient compressed 2ir would be available during 2 4-hour SBO coping duraticen

and recovery therefrom.

2.3.4 Effects of Loss of Ventilation

The licensee has performed analyses to determine the effects of less of
ventilation during an SBO event in the areas containing equipment required to
cope with the SBO. The staff's evaluation of the effects of loss of
ventilation in each of these areas is provided belcw:

2.3.4.1 Division II1I1/HPCS Operation

Initiaily, the licensex stated that the HPCS switchgear room temperature will
remain beiow 130°F, and that there 1s reasonable assurance of equipment opera-
bility at this temperature. In their response following the teleconference,

the licensee indicated that the room temperature will be below 88°F and thet
there is no equipment qualification (EQ) concern since the luwest temperature
concern occurs at 104°F. However, the licensee has not provided discussion for
the significant change in the temperature conditions between the two submittals.
Therefore, the staff has not been able to conclude that the operability of
equipment in this room has been properily assessed for an SBO event,

Recommendation: The licensee should provide discussion and determine which
switchgear room temperature condition is correct and include the correct value
in the dccumentation supporting the SBO submittals. The licensee should
include the basis of operability of the eouipment if the room temperature goes
over 104°F,
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tlosed for containment isolation, then the licensee should provide in the
procedures for the closure of these valves early in the SBO event before the
main steam tunnel significantly heats up, or ensure that the valves will be
able to be closed at the expected steam tunne)l temperature.

2.3.4.5 C(able Spreading Room

‘he licensee stated that the reactivity contro) system inverters, which are
located in the cable spreading room, will be turned off in accordunce with SBO
procedures, to reduce the heat load in the cable spreading room.

Recommendation: The licensee should establish a procedure for turning off the
reactivity control system inverters early in the SBO event, such as within the
30 minutes of the onset of an SBO. This information should be included in the
documentation supporting the SBO submittals tiat is to the maintained by the
licensee,

2.2.4,.6 Switchgear Room

The licensee indicated that the Division | and 1] switchgear rooms are large
and would not have any SBO heat lcads, with the exception of the MOV isolation
function, if needed. However, the licensee has net performed an analysis to
assess the operability of equipment in this rcom for an SBO event. Therefore,
the staff has not been able to conclude the operability of equipment in this
room during an SBO event,

Recommendation: The licensee should perform ar analysis for the Division I and
Il switchgear rooms to confirm that there will be no appreciable temperature
rise. The analysis should be documented as part of the documentation supporting
the SBO rule response.

2.3.4.7 RCIC Pump Room

The licensee did not perfurm a heat-up calculation for the reactor core
isolation cooling (RCIC) pump room during SBO. Since the HPCS system can



11V Cowmmy s

support the function provided by the RCIC system, the staff concludes that the
failure of the RCIC system is of no concurn during an SBO event,

2.3.5 Containment Isolation

The licensee stated that the plant list of containment 1colation valves (CIVs)
was reviewed and it was determined that all of the valves which must be capable
of being closed or operated (cycled) under SBO conditions can be pesitioned
with indication independent of the preferred and blacked-out unit's Class-1E
power suppliies. However, some modifications and associated procedure changes
are necessary to ensure thet appropriate containment integrity can be provided
if needed under SBO conditions (See Section 2.5). The modifications will allow
closur -, with position indication, of the required inboard isclation motor
operated valves (MOVs) from the control room. The licensee stated that the
procedure will Tist the CIVs to be closed, one at & time to aveid overloading
of the Division 111 EDG end cross-connect between the two motor control centers,
and will address normally closed MOVs to ensure that they are closed. If the
cross-connect between MCCs is permanently installed (see Section 2.5), the
staff agrees that there is reascnable assurance that appropriate containment

v egrity can be maintained, if needed, under these conditions during an SBO,

2.3.6 Reactor Coulant Inventory

The licensee stated thaet the AAC source will power the necessary make vp
systems to maintain adequate reactor coolant system (RCS) inventory to ensure
that the core is cooled for the required coping duration. After reviewing the
supporting documentation and SAIC's TER, the staff agrees that the HPCS pump,
which is powered by the Division IIIl EDG, has sufficient capacity to maintain
the core cooled and covered during an SBO event,

The reactor coolant inventory evaluatiun was based on the guidance provided

in NUMARC 87-00 of 18 gpm per recirculation pump (RCP) seel leakage for boiling
water reactors. The 18 gpm velue was agreed to between NUMARC and the staff
pending r:solution of Generic Issue (G61) 23, If the final resolution of Gl-Z3
defines higher RCP leakage rates than assumed for this evaluation, the licensee
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should be aware of Lhe potential impact of this resolution on its analyses and
actions addressing conformence to the SBO ruie.

2.4, Procedures and Training

The licensee stated the AC power restoration, severe weather, and station
blackout respunse procedures have been reviewed and will be modified as required
to meet the guidelines of NUMARC 87-00, Section 4, Also, changes as required
will be implemented to the coping procecures to ensure that all the provisions
ef NUMARC 87-00, Section 7, are included.

The staff did not review the procedures or propused procedure modifications.
The staff expects the licensee to maintain and implement these procedures
including any others that may te required to ensure an appropriate response to
an SBO event. Although personnel training requirements for an SBO response
were not specifically addressed by the licensee's submittal, the staff expects
the licensee to implement the appropriate training to ensure an effective
response tn ar SBO,

2.5 Proposed Modifications

The licensee proposes to run & temporary cable from the HPCS MCC EF1E-]1 to

MCC EF1007. This temporary connection will allow the Division 'I1 EDG to
provide the power for the valve manipulations necesrary to initiate the upper-
pocl dump and to close CIVs, if ne=ded, one at a tiwe, from the cuntrol roow.
The licensee will also provide battery powered lighting for making the temporary
connection, The licensee stated that the use of the tenporary cable will be
proceduralized and the cable will be stored in a designated location.

The *emporary cable connectien is not acceptable to the staff since it may
create additional burden on operators and complications during an SBO event,

Recommendation: The licensee should make permenent counnections with proper
disconnect devices between the division-I1! EDG and the two motor control




centers (MCC EFIE-1 and MCC EFICC7), so that during an SBO the procedure to
make these connections will be simpler and lesser burden on the operators,

The licensee should include a full description of the proposed modifications in
the documentation to be maintained by the licensee in support of the SBO

submittals.

2.6 Quality Assurance And Technical Specifications

The licensee did not specifically address Quality Assurance (QA) programs or
Technical Specification (TS) for the SBO equipment. The TS for the SBO
equipment are currently being considered generically by the NRZ in the context
nf the Technical Specification Improvement Program and remains an open item at
this time. However, the staff would expect that the plant procedures will
reflect the apoiopriate testing and surveillance requirements to ensure the
operability of the necessary SBO equipment. I1f the staff later determines that
TS regarding the SBO equipmert 1s warranted, the lice..ee will be notified of
the implementation reguirements,

Recommendation: The licensee should verify that the SBO equipment is covered
by an appropriate QA program consistent with the guidance of RG 1.155.
Confirmation that such a program is in place or will be impl-mented should be
included as & part of the documentation supporting the SBO rule response.

2.7 EDG Reliability Program

Although the licensee is committed to maintain the target reliability, it did
not specify whether the plant has any formal relfability program consistent
with the guidance of RG 1.155, Section 1.2, and NUMARC 87-C0, Appendix D,

Recommendation: It is the staff's position that an EDG reliability program
should be developed in accordance with the guidance of RG 1.155 Section 1.2,
and the November 1987 version of tb NUMARC B7-00, Appendix D. Confirmation
that such & progr.m is in ,lace or will be implemented should be ircluced in
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the documentation that is to be maintained by the licensee in support of the
SBO submittals,

2.8 Scope of Staff Review

The station blackout rule (10 CFR 50.63) requires licensees to submit a response
containing specifically defined information. It also requires utilities “...

to have baseline assumptions, analyses, and related information used in their
coping evaluations available for NRC review“. The staff and its contractor
(SAIC) did not perform a detailed review of the proposed hardware and proredural
modifications which are scheduled for later implementation, However, based on
our review of the licensee's supporting documeniation, we have identified the
following areas for focus in any follow-up inspection or assessment that may

be undertaken by the NRC to verify confo,mance with the SBO rule. Additional
items may be added as a result of the staff review of the actions taken by the
licensee in response to this SE.

8. Hardware and procedural modifications

b. SBO procedures in accordance with R.G. 1,122, Position
3.4, and NUMARC 87-00, Section 4;

¢c. Operator staffing and training to follow the identified
actions in the procedures;

d. EDG reliability program meets, as a minimum, the
guideiines of RG 1.155;

e. Equipment and compunents required to cope with an B0
are incorporated in a QA program that meets the guidance
of RG 1,155, Appendix A; and

f. Actions taken pertaining to the specific recommendations
noted in the SE.



3.0 Summary and Conclusions:

The staff has reviewed the licensee's responses to the SBU rule (10 CFR 50.63)
and the TER prepared by the staff's consultant, SAIC. EBased on our review,
some actions need to be completed as described in the recomnmendations itemized
herein. These include confirming that the Unit 2 batteries are availsble to
Unft 1, installing a crossite between MCCs EFIE-1 and EFICO7, resolving &
discrepancy with the HPCS switichgear room temperature, confirmation that the
control room cabinet doors will be opened and tne reactivity control system
inverters are turined off within 30 minutes of the onset of an SBO event, verifi-
cation that there are no valves which would be required to operate in the steam
tunnel should containment isolation be necessary, performance of a heat-up anal-
ysis for the Division 1 and Il ~witchgear rooms, verification that the SBO
equipment is covered by a QA program consistent with RG 1.155, Appendix A, and
implementation of an EDG reliability prcjram in accordance with the guidance of
RG 1.155, Section 1.2. The licensee should include the documentation associated
with the above actions with the other documentation supporting the SBO submittal,
and maintain this documentation for further inspecticn and assessment as may be
undertaken by the NRC to further verify conformance with the SBO rule.

Based on our review of the submittals, we find the licensee's responses and
proposed method of dealing with an SBO to be in conformance with the SBO rule
contingent upon receipt of confirmation from the licensee within 30 days that
the recommendations documented in this SE will be implemented. The schedule

for implementation should also be provided in accordance with 10 CFR 50.63(c)(4).

4.0 Attachment

SAIC-81/6665, Technical Evalu.lyr sport, Perry Nuclear Power Plant, Station
Blackout Evaluation, July 31, 19¢

Principal Contributor
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b. adequacy of the class-1E battery capacity to support safe
shutdown,

c. availability of adequate compressed air for air-operated valves
necessary for safe shutdown,

d. adequacy of the ventilation systems in the vital and/or dominant
areas that include equipment necessary for safe shutdown of the
plant,

e. ability to provide appropriate containment integrity, and

¥, ability of the plant to maintain adequate reactor coolant syslem
fnventory to ensure core cooling for the required coping duration.

The licensee’s submittal is reviewed to verify that required procedures
(f.e., revised existing and new) for coping with SBO are identified ¢vd that
appropriate operator training will be provided.

The licensee’'s submittal for any proposed modifications to emeryency AC
sources, battery capaciiy, condensate capacity, compressed air capacity,
ventilation system, containment isolation integrity and primary coolant
make-up capability is reviewed. Technical specifications and quality
assurance set forth by the licensee to ensure high reliability of the

equipnont, specifically added or assigned to meet the requirements of the SBO
rule, are assessed for *heir adeauacy.

The licensee’s proposed use of an alternate AC power source is reviewed
to determine whether it meets the criteria and guidelines of Section 3.3.5 of
RG 1.155 and Appendix B of NUMARC 87-00.

This SBO evaluation is based upon the review of the licensee’s
submittals dated April 17, 1989 (10), and March 30, 199¢ (12), a telephone
conversation with the licensee on February 8, 1981, the )icensee's response on
March 15, 1991 (15) to questions raised during the telephone conversation and

4




the information available in the plant Updated Safety Analysis Report (USAK)
(11); it does not include a concurrent site audit review of the supporting
documentation., Such an audit may be warranted as an additional confirmatory
action. Yhis determination would be made and the audit would be scheduled and
performed Ly the NRC staff at some later date.




3.0  EVALUATION

3.1 Proposed Statior Blackout Duration
Licensee’'s Submitta)
The licensee, Centerior Energy (formerly the Cleveland Electric
1Muminating Company), calculated (10 and 12) 1 minimum acceptable
station blackout duration of four hours for the Perry Nuclear Power
Plant (PNPP) site. Although it 1s not clearly stated by the licensee,
no modifications are required to attain this coping duration.
The plant factors used to estimate the proposed SBO duration are:
1. 0ffsite Power Design Characteristics

The plant AC power design characteristic group is "P1" based on:

a. Independence of the plant offsite power system
characteristics of "11/2,"

b. Expected frequency of grid-related LOOPs of less than one
per 20 years,

. Estimated frequency of LOOPs due to extremely severe weather
(ESW) which places the plant in ESW Group "1," and

d. Estimated frequency of LOOPs due to severe weather (SW)
which places the plant in SW Group "2."

2. Emergency AC (EAC) Power Configuration Group

The EAC power configuration of the plant is “C." Perry is
eauipped with two emergency diesel generators not credited as
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1. Al offsite power sources are connected to the plant through @
single switchyard;

2. During normal power operation, the essential buses are powered
from 345-kV offsite power through the start-up and interbus
transformers;

3. Upon loss of power to either transformer, there is a manual
transfer to the start-up and interbus transformers assc “1ted with
the other (unfinished) unit;

4. Both sets of transformers are sized and designed to supply the
required load to the essentia) buses.

Based on these and the criteria stated in Table 5 of RG 1.155, we
conclude that the plant inderendence of offsite power system group is
l‘z.l

The licensee clas;ified the EAC classi“ication of Perry as "C." Perry
has two EDGs not credited as AAC power sources, one of which is
necessary to operate the safe shutdown equipmert.

The licensee sclected a target EDG relfability of 0.9% based upon the
last 50 demands. The target EDG reliability which the licensee selected
(10) and committed to maintain (12) is in conformance with both 76 1,185
and NUMARC 87-00. Although this is an acceptable criterion for choosing
an DG target reliability, the guidance in RG 1.15F requives that the
EDG reliadility statistics for the last 50 and 100 demands also be
calculated. Without this information, it 1s difficult to judge how wel)
‘he EDGs have performed in the past and if there should be any concern.
The licensee needs to have an analysis showing the EDG reliability
statistics for the Jast 20, %0, and 100 demands in its 5BO submitial
supporting documentation,
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7. licensee concluded that the total water sources exceed the
auantity required for coping with a four-hour SBO event.

Review of Licenses’'s Submittal

Using ihe expression provided in NUMARC 87-00, we have estimated
that ~81,000 gallons of cordensate would de required to remove
decay heat during the four-hour SBO event. This estimate is based
on 102% of a maximum licensed core thermal rating of 3579 MWt. In
addition, -15,000 gallons of condensate has to be provided to
account for a leak of 66 gpm (18 gpm per pump and a technical
specifications leak rate of 30 gpm), bringing the totsl to -96,000
gallons. Technical specifications require a minimum CST level
corresponding to 150,000 gallons of water, leaving ~54,000 gallons
in the CST, in addition to the 1,000,000 galions of recyclabie
water available in the suppression pool and upper-pool make-up,
for cooldown and depressurization. Therefore, we conc'ude that
PHPP has a sufficient water supply for the 4-hour coping duration.

Class-1E Battery Capacity
Licensee’s Submittal

The licensee stated that the AAC power source energizes the
Division-111 battery chargers and verified that the non-Division-
111 class-1E batteries have sufficient capacity to meet station
blackout loads for four hours.

Presently, the site has four class-1E battery systems capable of
supporting the design loads for two hours. Tvo of the systems are
associated with Unit 1, one system each for Divisions I and II.
Similarly, Unit 2 has one system each for its Divisions I and II.
Since Unit-2 construction is not complate, tie licensee proposed
to use an existing maintenance cross-tie between the Unit-1 and

12
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and the information which appears in the plant USAR; no review of
the battery calculation has been performed.

Compressed Air
Licensee’s Submittal

The licensee stated that no air-operated valves other than the
safety-relief valves (SRVs) are relied upon to cope with an SBO
event for 4 hours using the HPCS systems. The SRVs wiil operate
either on spring pressure for over-pressure protection, or by
manual operation using the air stored in the safety-related air
system.

Review of Licensee’s Submittal

At Perry, compressed air is required for the operation of *he
automatic depressurization system (ADS) valves. Cach ADS valve 1s
equipped with an accumulator which is sized to be capable of
opening the valves and holding them open against the maximum
drywell pressure of 30 psig. The accumulator capacity is
sufficient for each ADS valve to provide two actuation: against 70
percent of the maximum drywell pressure. Therefore, Perry has
sufficient back-up supplies of compressed air to cope with a &
hour SBO event.

Effects of Loss of Ventilation
Licensee’s Submitta)

The licensee provided (15) the results of its heat-up calculations
for the HPCS switchgear room and the control room. The results
indicate that the HPCS switchgear room will be less than 88°F and
the contro! room temperature will be 98°F. The licensee did not
state whether any Heating, Ventilation, and Air Conditioning

14



(HVAC) systems other than the HP(S-associated equipment HVAC would
be powered by the Division-111 EDG.

The licensee stated that reasonable assurance of equipment
operability has been assessed for the HPCS switchgear room using
Appendix F of NUMARC 87-00. The licensee also stated that no
modifications are necessary to cope with a 4-hour SBO event.

The licensee stated (12) that the PKPP SBO procedures will address
the loss of heat tracing on the CST level sensing line and

action.

In response to the telephone conversation on February 8, 1991, the
licensee stated (15) that the areas of concern were chosen using
NUMARC 87-00 for guidance, with areas necessary to support HPCS
operation and to provide control room indication/control
functions receiving primary attention. The licensee provided a
summary of its heat-up analyses for the followirg areas of
concern:

determine alternate steps, if needed, to supplement planned

1) Division I11/HPCS Operation
Ventilation for MPCS-associated equipment is provided by a
system powered from the HPCS diesel, with the exception of
some containment instrumentation and the switchgear/battery
room. The licensee provided (10 and 15) two different
temperatures for the HWPCS switchgear room. Initially, the
licensee stated (10) that the room would remain below 130°.
In its written response to the guestions raised during the
telephone conversation, the licensee stated (15) that the
heat-up under S$BO conditions wou'd be less than 13°F, which
yields a final temperature of less than 88°F, based on an
assumed initial temperature of 75°F. To Jjustify this
initial temperature, the licensee stated (15) that the
switchgear room is routinely checked on plant rounds and
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remains at or below 75%F The 1icensee also stated (15)

that the final room temperature is of no equipment

qualification (EQ) concern, since the lowest temperature

effect on equipment in this room 1s MCC thermal overload

switch potentia) actuation at 104°F In addition, this room
opened for the MCC interconnection to
dump (see Condensate Inventory
rther cooling form a much larger

room with no SBO heat load (excepl MOV isol

eeded, one valve at a time)

\

y temperature record
temperature below 75°F, was calculated
method¢ 0 increase 23°F to 98°F The
wnical specification limit of 90°F results ir a final
erature of 113°F The licensee stated that the
trument cabinets, each containing DC inverters, will be
.

under procedural contro! if temperatures exceed 1047}

provide assurance that no EQ concerns exist

rge containments are well
uysed to determine equipment
@ Perry Mark 111 ntainment has
of free volume, and significant
during Su0 The
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jents anilyzed

drywell congit




4)  Steam Tunnel

The steam tunnel does not contain equipment reguired for 4.
hour coping. [Therefore no analysis was performed. )

§)  Lable-Spresding Room
Redundant reactivity controls system inverters, located in
the cable-spreading room, will be turned off per SBO
procedures in order to essentially eliminate heat loads in
this area.

Review of Licensee’s Submittal

Ihe licensee’'s temperature-rise calculations were neither received
nor reviewed. Therefore, this review is based on the summaries
provided (10 and 15) by the licensee in its submittals. As such,
the review only covers the assumptions and the methods identified
by the licensee, and assumes the calculated temperatures to be
accurate, rending future verification.

Regarding the rooms for which the licensee provided summary
information, we have the following comments:

1) ivisio H rati
Initially, the licensee stated (10) that the HPCS switchgear
room will remain below 130°F, and that it had determined
that there is reasonable assurance of equipment operability
at this temperature. After the telephone conversation on
Fabruary 8, 1991, in its response to the que.tions, the
licensee stated (15) that, based on an initial temperature
of 75°F, the room will be below B8°F and that this is not an
EQ concern since the lowest temperature effect 15 at 104°F,
This is apparently a discrepancy from the licensee’s initial
statement. The licensee needs to resolve this discrepancy
and have the resoiution documented in its 5BO submittal
supporting documentation,
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2!

3)

4)

Control Rocm

The Ticensee determincd that, {1f the technical specification
temparature limit were used for the con’ *ol-room initial
temperature, the final temperature will be 113°F. The
licensee stated (15) that the control-rcom cabinet doors
will be opened if the control-room temperature exceeds
1047, Since the final calculated temperature is below
120°F, the control room is not a dominant area of concern.
Howiver, the licensce needs to open the cabinet doors within
37 mincles of the ongat of an SBO event in the absence of
atr conditioning, in accordance with NUMARC 87-00
Supplemental Questions and Answers.

Qrywell/Containment
The licensee did not provide any analysis of the drywell

heat-up during an SBO event. The licensee stated that it
has verified that the drywell conditions during an SBO event
wil) be bounded by other accident conditions analyzed in the
plant USAR., Based on this and the absence of any adverse
information, we accept the licensee’'s statement, pending
future verification.

sieam Turnel

Although the licensee stated that there is no equipment in
the main steam tunnel which needs to be operated during an
SBO event, the licensee needs to verify that there are no
valves which would be required to operate should containment
isolation become necessary. If the licensee determines that
there are some valves which must be closed if containment
isolation becomes necessary, then it needs to ensure that
the valves will be able to be clored at the expected main
steam tunne) temperature.

18



5)

(able-Spreading Room

The Vicensee stated that the reactivity control system -
fnverters will be turned off by SBO procedure. This will
eliminate the main heat load in this area. This action,
however, needs to be taken early in the SBO even’,
preferably within 30 minutes, to minimize the heat-up.

In addition, we have the following concerns:

1)

2)

RCIC-Pump Room

The licensee did not perform a heat-up calculation for the
2LIC-pump room during an SBO. The RCIC pump starts upon
reactor ves.e) low level and will not be tripped manually
per EOP. However, the pump may fail due to high room
temperature. Since HPCS, which the licensee is proposing to
yse, can support the function pruvided by the RCIC pump, we
conclude that RCIC failure is of no concern during an SBO
event. However, the licentee needs to evaluate the RCIC-
pump room temperature and ensurs that the RCIC system will
not fail due to high temperature, as such action is not
considered good operating practice.

Division-1 and -11 Switchqear Ro.ms

The licensee did not provide any information on the expected
temperatures in the Division-1 and -11 switchgear rooms.
However, the licensee did indicate (15) that these
switchgear rooms are large anc will not have any SBO heat
Joads, with the exception of MOV isolation, if needed. We
agree in concept with the licensee’s statement concerning
the heat loads in the Division-1 and -11 switchgear rooms.
The licensee, hcwever, needs to perform an analysis for
these rooms to confirm that there will be n~ appreciable
temperature rise and have the results in its SBO submittal
supporting documentation,
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Reactor Coolant Inventory

Licensee’'s Submitta)

The licensee stated that the AAC source powers the necessary make-
up systems to maintain adequate reactor coolant system (RCS)
inventory to ensure that the core is cooled for the required
coping duration,

Review of Licensee’s Submittal

Reactor coolant make-up 15 necessary tn remove decay heat, to
cooldown the primary system, and to replenish the RCS inventory
losses due to the assumed leak rate of 66 gpm (18 gpm per
recirculation pumn per NUMARC 87-00 guideline anc 30 gpm for the
technical specifications maximun allowable leakage). The HPCS
pump, which is powered by the Division-111 EDG, has a maximum flow
rate of 6110 gpm. Therefore, the HPCS pump has sufficient
capacity to compensate for the postulated leak rate and decay-heat
removal, and to maintain the core cooled and covered during an 5BO
event,

NOTE:
The 18-gpr recirculation pump seal leak rate was agreed to
between NUMARC and the NRC staff pending resolution of
Generic Issue (GI) 23. [If the final resolution of GI-23
defines higher recirculation pump seal leak rates than
assumed for the RCS inventory evaluation, the licensee needs
to be aware of the potential impact of this resolution on
its analyses and actions addressing conformance to the SBO
rule.
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3.4

Proposed Procedures and Training

Licensee’'s Submittal

The licensee stated that the following plant procedures have been
reviewed per guidelines in NUMARC 87-00, Section 4:

P Station blackout response guidelines,
' AC power restoration, and
3. Severe weather.

The licensee stated that these procedures have been reviewed and the
changes necessary to meet NUMARC 87-00 guidelines will be implemented.

Review of Licensee’s Submitta)

We neither received nor reviewed the affected SBO procedures. We
consider these procedures as plant specific actions concerning the
required activities to cope with an SBO. It is the licensee’s
responsibility to revise and implement these procedures, as needed, to
mitigate an SBO event and to assure that these procedures are complete
and correct, and that the associated training needs are carried out
accordingly.

Proposed Modifications
Licensee’'s Submittal

The licensee proposes to run a temporary cable from the HPCS MCC EFIE-!]
to MCC EFICO7. This temporary connection wili allow the valve
manipulations necessary to initiate the upper-pool dump and to close the
necessary CIVs, one at a time, from the control room. The use of the
temporary cable will be proceduralized and the cable will be stored in a
designated location. The licensee added (15) that battery-powered
lighting will also be provided.
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Review of Licensee’'s Submitta)

We believe that the proposed modification is beneficial as it wil)
facilitate the operator actions required should containment isolation
become necessary. However, our review has identified several concerns
which the licensee needs to respond and which may require additional
modifications for their resolutions.

Quality Assurance and Techniccl Specifications

The licensee did not provide any information on how the plant complies
he requirement of RG 1.155, Appendices A and B.
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4.0 CONCLUSIONS

~ased on our review of the licensee’s submittals and the information
available in the USAR for Perry Station, we find that the submittal conforms
with the SBO rule by following the guidance of RG 1.155 with the following

exceptinng:

‘.

EDG Target Reliability Program

The licersee’s submittal does not document the conformance of the
plant’s EDG reliability program with the guidance of RG 1.155,
Section 1.2 and NUMARC 87-00, Appendix D. The licensee, however,
is committed to maintain the target EDGC reliability of 0.95.

Proposed AAC Power Source

The Division-111 EDG is capable of powering the HPCS pump and its
supporting systems, with a minimal excess margin to power other
necessary shutdown equipment. This excess margin 1s also
sufficient to operate some necessary MOVs, one at a time. The
licensee proposes to cross-connect two motor control centers
(MCCs) with a temporary cable (see Proposed Modifications
section). The licensee needs to have an established procedure for
performing the cross-connection between the MCCs, and to train the
operators accordingiy in order to prevent any common-cause
fatlure,

Effects of Loss of Ventilation
The licensee’'s temperature-rise calcula*ions were nefther received
nor reviewed. Therefore, this review 1s based on the summaries

provided (10 and 15) by the licensee in its submittals. Our
review of this information yields the following comments:
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Qivision LLI/HPCS Operation
Inftially, the licensee stated (10) thrt the HPCS switchgear
room will remain below 130°F, and that it had determined

that there is reasonable assurance of equipment operability

at this tempecature After tre telepnon: conversation on

ebruary 8, 1991, in its response to the questions, the

ctated (15) that, based on an initial temperature

78°F. the room will be below 88°F and that this 1s not an

concern since the lowest temperature effect 15 at 1047
is apparently a discrepancy from the licensee’'s initial
ement The licensee needs to resolve this discrepancy

have the solution Jocumented in 1ts SBO submittal
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