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March 27, 1990

U.S. Nucleir Regulatory Commission
'

ATTN: Document Control Desk >

Washington, D.C. 20555 !
'

t
'

;

PLANT HATCH - UNITS 1, 2 i
'

NRC DOCKETS 50-321, 50-366 ,

OPERATING LICENSES DPR-57, NPF-5 3

SUPPLEMENTAL RESPONSE TO STATION BLACK 0UT j

Gentlemen:
,

' On July 21, 1988, the' NRC amended 10 CFR Part 50 to include Section
50.63 regarding station blackout. Section 50.63 requires that each light
water-cooled nuclear power plant be able to withstand and recover from a '

station blackout (SBO) of a specified duration and that the plant be
capable of maintaining core cooling and appropriate containment integrity
for that specified duration. On April 12, 1989, Georgia Power Company.

(GPC) submitted its response to the SB0 rule for Plant Hatch Units 1 and 2. ,

This evaluation was performed in accordance with the guidance provided in j

Regulatory Guide 1.155, " Station Blackout" and NUMARC 87-00, " Guidelines
and Technical Bases for NUMARC Initiatives Addressing Station Blackout At ,

Light Water Reactors." The submittal. demonstrated compliance with .

'10 CFR 50.63 with no substantial hardware modifications, and use of the
emergency diesel generator IB as the alternate AC power source (AAC).

On August 8, 1989, GPC met with the NRC to discuss the April 12th
submittal. The NRC provided a series of questions and these were responded
to by GPC. In a January 4,1990, letter, NUMARC requested utilities to

'

, .

notify the NRC that their submittals were based on NUMARC 87-00 guidance i
(including the supplemental guidance) and that' any deviations from NUMARC |

'

87-00 be indicated. l

|
The enclosure )rovides our response for each issue identified in that 1

letter. Most of t1ese issues were previously addressed by GPC as a result 1

'of the aforementioned meeting. In general,- the methodologies and
assumptions provided within NUMARC 87-00 were used to show conformance to i

the SB0 rule. The only exception is in the area of temperature '

calculations completed for the main control room (MCR) and certain areas in
the control and reactor buildings. Details of these calculations are
reported in the enclosure.
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Georgia Power d

'U.S. Nuclear Regulatory Commission
Herch 27, 1990 |
Page Two

'

As stated in the April 12, 1989 GPC submittal, the target emergency
'

diesel generator reliability for selected Plant Hatch Units 1 and 2, is
O.95, based on the reliability for the last 100 demands for each emergency
diesel generator. The GPC goal is to maintain the average emergency diesel
generator reliability for each diesel equal to or better than the target :
reliability of 0.95. An emergency diesel generator reliability program i

will be addressed following resolution of Generic Issue B-56, Diesel
Generator Reliability. '

Please contact this office if you have questions.

Sincerely,

it]. .Ab Y W
W. G. Hairston, III

GKM/eb

Enclosure: Supplemental Response to Station Blackout

c: Georaia Power Company

Mr. H. C. Nix, General Manager - Nuclear Plant
Mr. J. D. Heidt, Manager Engineering and Licensing - Hatch
G0-NORMS

U.S. Nuclear Reaulatory Commission. Washinaton. D.C.
Mr. L. P. Crocker, Licensing Project Manager - Hatch

U.S. Nuclear Reaulatory Commission. Reaion II

Mr. S. D. Ebneter, Regional Administrator
| Mr. J. E. Menning, Senior Resident Inspector - Hatch
i
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ENCLOSURE 4

PLANT HATCH UNITS 1,2 .
'

NRC DOCKETS 50-321, 50-366
OPERATING LICENSES DPR-57, NPF-5 -

SUPPLEMENTAL RESPONSE TO STATION BLACKOUT (SBO)

INTRODUCTION:

The GPC Station Blackout (SBO) report was submitted to the NRC on April 12,
1989. The report demonst ated that the Hatch Units could successfully cope
with a Station Blackout for a coping duration of four (4) hours. The
evaluation considered that the IB Emergency Diesel could be used after one (1)
hour as an AAC. The subject report discussed, in de'eail, the evaluations
completed to reach the stated conclusion. The re) ort further indicated that
there were a limited number of operator actions t1at were required to mitigate
the postulated SBO.

This submittal provides a GPC response for each identified issue in the
January 4, 1990 NUMARC' letter. The GPC response directs the reader to the
original GPC report if the report adequately addressed the issue. If
additional infornation has been deemed required, it is provided.

As noted above, GPC committed in the original SB0 report to accomplishing a
limited number of manual actions in order to mitigate a SBO. These manual
actions are still required. Additionally, the detailed temperature analyses
completed for this submittal have mandated that ceiling tile in several areas
be modified to permit free communication with areas above the drop ceiling.
The station service battery chargers could be adversely effected by the high
temperature in the Control Building. There n e several options to resolve
this issue currently under review. This as well as the other modifications
and procedural changes will be completed within two years following NRC
approval of our SB0 submittal.

,

i
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ENCLOSURE (Continued)

SUPPLEMENTAL RESPONSE.TO SB0

N! MARC 87-00 SUPPLEMENTAL QUESTIONS / ANSWERS
a

|GENERAL OVESTIONS

0.1 Q: Are utilities reautred to apply the NUMARC 87-00 assumptions and
methodology to their station blackout calculations and supporting :

'

documentation?
>

A: NUMARC 87 00 consists of guidance acceptable to the NRC for ,

demonstrating compliance with the station blackout rule. Alternative
methodologies may be used by utilities, but will be reviewed independently by
the Staff. It is recognized that utilities may have used alternative
methodologies that conservatively bound thuse of NUMARC 87-00.

,

Virtually all utilities utilized the approved generic response format in i
providing to NRC information required under the station blackout rule. The
generic response contains a statement that the utility used NUMARC 87 00
methodology and technical bases in preparing the submittal. Where this was )

not the case, it is important to identify and document the alternative ,

methodology used. If this has not been done, utilities should consider ;

providing additional information to the NRC.

E

GPC RESPONSE

In general the methodologies and assumptions provided within NUMARC 87-
00 were used to arrive at the presented conclusions. The only exception ,

to the above is in the area of temperature calculations completed for
the Main Control room and several areas in the Control and Reactor
Buildings in support of this submittal. Details of the calculations are
reported in section 2.7 which follow. GPC, however, did not utilize the
generic response format published by NUMARC. The CPC response covered
all of the same elements that the generic format reqeired but provided

,

uignificantly more detailed information in support of the conclusions
presented in the document.

i

5
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ENCLOSURE (Continued) '

SUPPLEMENTAL RESPONSE TO SBQ |

!
!0.2 Q: What level of planning must be complete to support modifications

(if any) which a licensee proposed in the station blackout submittal? |

A: Licensees should have identified the nature and objectives of any
'

modifications required to meet the station blackout rule and a proposed
schedule for im)lementation. The implementation status of proposed
modifications siould conform to 10CFR50.63 Sections C(l)(iii), C(3) and C(4).

SE_JtESPONSE

Section 17 of the GPC Station Blackout Report submitted on April 12,
1989 indicated that there are a limited number of manual actions that
are required to mitigate a SB0. The transmittal letter for the subject #

report indicated that all procedural changes would be implemented no
later than two years following the notification of report approval. The
detailed Main Control Room and Control Building calculations completed
as part of the subsequent evaluation have demonstrated a need to replace
some of the acoustical ceiling tiles with an " egg crate" type tile to
permit free air flow to the space above. The detailed review of i

equipment capabilities due to loss of ventilation in the Control
Building has resulted in the determination that the station service
battery chargers for the blacked out and the non-blacked out units could
be affected. There are several potential solutions to the problem
including additional engineering evaluations to prove operability at the
higher temperature, manual actions to reduce the temperature sensitivity
of the chargers, or permanent plant modifications. All available
solutions are under review. These procedures and modification will be
completed in conjunction with and within the same time frame as the

| procedural changes previously committed to in the GPC Station Blackout
Report. '

SECTION 1: INTRODUCTION

1.1 Q: It is necessary to perform further analyses to verify that
baseline assumptions of NUMARC 87-00 are valid for each plant, or is an
assumption a "given"?

A: Section 1.3 of NUMARC 87-00 suggests that utilities ensure
baseline assumptions are applicable to their plants. Per Question / Answer 3
from Responses to Questions Raised at the NUMARC 87-00 Seminars (October '

1988), " utilities are not expected to perform rigorous analyses or evaluations
in verifying the assumptions of NUMARC 87-00." .However, the validity of
assumptions among those to be verified has been provided to utilities by
NUMARC. Each assumption on the list should be reviewed to assure
applicability to individual plants. -

GPC RESPONSE

The validity of the NUMARC assumptions has been verified. Section 8 of "

the GPC response submitted on April 12, 1989 and the supplemental

E-3
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ENCLOSURE (Continued)

SUPPLEMENTAL RESPONSE TO SBO, )
|

1
information provided to the NRC as a' result of the August 8,1989
meeting utilized NUMARC assumptions. The use of the assumptions for the

'E.1. Hatch report is valid in every aspect except for the determination
of the temperatures in the Main Control Room and parts of the Control :

'and Reactor Buildings. The initial report took credit for the NUMARC
determination that these were not dominant areas of concern (DAC) and i

did not assess the temperature expected for a SB0 in areas not ,

considered by NUMARC as a DAC. j

in support of this submittal, detailed calculations have subsequently ;

been completed for the Main Control Room and the most limiting )ortions ;

of the Control Building. These calculations demonstrate that tie Main -

Control Room need not be considered a DAC. The Control Building
Calculation have shown that areas in the control building could, !

utilizing conservative assumptions, reach a temperature of 135'F. For
,

this reason, SB0 equipment located in the Control Building has been "

evaluated for operability using the guidance provided in Appendix F of
NUMARC 87-00 at this high temperature. Section 9.0 of the GPC SB0

.

'

,

report submitted to the NRC on April 12, 1989 discusses, in detail, the
approach used for the evaluations completed to verify the acceptability
of equipment at elevated temperatures. Section 0.2 (page E3) of this
response identifies that operability of the station service battery
chargers could be affected by the elevated temperature in the Control,

Building. Analysis for other equipment demonstrates operability in the'

environment.

!
SECTION 2: GENERAL CRITERIA AND BASELINE ASSUMPTIONS

2.5 Reactor Coolant Inventory losi

2.1 Q: Must the assumed 25gpm reactor coolant pump seal leak rate be used
by all plants (BWR and PWR)? |

A: No. It is acceptable to NRC to use ISgpm for BWR recirculation ,

pumps. Leakage rates lower than 25gpm for PWRs or 18gpm for BWRs may be used,'

provided a justification exists and the NRC is informed that lower rates are
being utilized.

'

GPC RESPONSE

This subject was discussed in detail at the meeting between GPC and the
NRC on August 8, 1989. As the result of the meeting, GPC provided

.

additional information. The answers to questions relating to the
approach taken by GPC for reactor inventory control in general and
recirculation pump seal failure specifically are repeated below.

>
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ENCLOSURE (Continued)

SUPPLEMENTAL RESPONSE TO SB0

QUESTION FROM THE AUGUST 8 MEETING:

A. Please provide the evaluation including any backup calculations
and/or analysis to support that:

1. The Appendix R calculations for the reactor makeup inventory
considers a set of assumptions which are applicable to the
SB0 event.

2. There is not an unanalyzed situation where the operator
would have to take action to depressurize the RPV while
following the E0P.

3. The analyses consider the RCP seal leakage rate of 25 (or at
least 18) GPM and an additional reactor coolant leakage
allowed by Tech. Specs. during normal operation.

4. The drywell temperature would not exceed its design limit
for the SB0 condition.

5. The suppression pool temperature during SB0 duration would !

not exceed the limiting condition for the operation of RCIC '

or HPCI.

!6. The condensate storage tank has sufficient inventory and is '

surveilled to ensure that it will maintain the minimum
inventory required.

RESPONSE: !

This discussion provides a general overview used to show
compliance with the SB0 rule and then each question above is
answered based on the overview. It should be noted that none of
the referenced analyses specifically assume that there is a

ireactor recirculation pump seal failure. This is consistent with '

the " Technical Findings Related to Generic Issue 23: Reactor

Coolant Pump Seal Failure" (NUREG/CR-4948)lem of significance inwhich comes to the
conclusion that seal failure is not a prob

;BWR plants. Also, it has not historically been assumed that the
|reactor coolant leakage is at its Technical Specification maximum -

value. However, it will be shown that there is sufficient make up !

provided by the RCIC system to keep reactor vessel level well }above the top of the active fuel (TAF), actually above Level 1, :

even assuming RCIC flow is 10% (40GPM) below its Technical !
Specification minimum value.

The GPC SB0 report Section 7.0 indicates that the RCIC system and
an SRV will be used to control the plant in hot shutdown for up to 14 hours. It is then assumed that power is restored and the plant '

is brought to a cold shutdown condition. The SB0 event is assumed

E-5
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ENCLOSURE (Continued) i

SUPPLEMENTAL RESPONSE TO SBQ

|

to be terminated when power is. restored. The report further ,

concludes that the use of RCIC and a SRV is acceptable and based
'

on analyses completed for the Appendix R program. The supporting
analyses are discussed below and selective portions of the subject
reports were previously provided to the NRC. <

GE report, NED0-24372, dated October 1981 " Minimum Systems
Required for Safe Shutdown During A Fire in Edwin I Hatch Nuclear
Power Station Units 1 and 2" analyzed five different equipment .

sets that could be used to meet the requirements of the Appendix R i

rule. 3

'

A)pendix R is more stringent than the SB0 rule since it requires
t1at the station be able to maintain the hot shutdown condition 1

until sufficient equipment is available to bring it to cold
shutdown. This equipment must be available within 72 hours. The ,

Station Blackout rule requires that the station be able to reach
and maintain hot shutdown for the coping duration, which for Hatch *

is 4 hours. Hot shutdown is defined as when the reactor is
subcritical with a temperature greater than 212'F.I

Table 4-1 of NE00-24372 shows the various ecuipment combinations
that were analyzed. System IV is considerec Path 1 in the Hatch
Appendix R program and is the equipment set used to show
compliance with the SB0 rule. As noted on table 4-1, RCIC and 14

3
SRV are required to support hot shutdown operation. The
assumptions used in the analysis are also included in the report.
It is important to note that a LOSP.is assumed and the Suppression
pool initial conditions were the most limiting allowed by the >

Technical Specifications (95'F).
Specifications now allow a suppress (Note that the Technicalion pool temperature of 100'F; t

however, this would have minimal impact on the results.) Section :
5.5 of the subject analysis along with the appropriate figures are t

provided to document the analytical results of the analysis. It

is shown that the RPV water level does not decrease to the Top of i

the Active fuel (TAF)during the event.
)

GPC elected to have GE complete a reanalysis of the Appendix R
'

,

shutdown paths to account for various plant modifications since"

the original analysis. GE issued MED-03-0186 dated December 1985
as a result of this request. This analysis demonstrated that when ',

using Path 1 (RCIC and 1 SRV) suppression pool cooling is not
required for 4 hours after the onset of a fire. The analysis

'

shows that RCIC maintains the reactor water level above level 1 |
and that the operator must operate one SRV to maintained the

,

suppression pool below the torus heat capacity temperature' limit
(HCTL). Applicable portions of MED-03-0186 were also previously
supplied to the NRC in support of the above.

1

| q
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ENCLO5URE (Continued)

i suPPLEMEllTAL RESPetsi 10. 580 |
'

!

!'

As indicated above, the issue of reactor recirculation pump seal !
i

and reactor coolsnt leakage are not specifically addressed in the i

assumptions of the aforementicaed analyses. However, GE has (
,

!

complet(d an evaluation to assess the capabilities of RCIC to'

,

perform its design function with an increased system response time i

and reduced RCIC f4w capacity. (l's analysis !

evaluated the effectiveness of RC10 at a flow ra(AES 410688)te 360 GPM versus !

a design flow iate of 400 GPM and has demenstrated that the |
'

reactor water level would remain above Level 1. The assumptions ;

used for this analysis included a LOSP and a RPV water level at
the SCRAM setpoint at the start of the transient. The results of

,

this analysis can be applied to show that the RCIC system would i

mitigate a SB0 event even with this additional conservatism. |
Approprit.te portions of AES.410688 were previously supplied to |
tle NRC. i

! 1. The Appendix R calculations for the reactor makeu inventory
considers a set of assumptions which are applicab e to thei

| SB0 event.

RESPONSE

! As indicated above, the use of RCIC is fully sup)orted by
the various analyses completed for the Appendix R program. .

NEDO 24372 presented the fact that RCIC and one SRV is |adequate to achieve and maintain the Plant in Hot shutdown. ;

The assumptions used for this analysis are more restrictive i

than those required for the SB0 Rule. :
!

2. There is not an unanalyzed situation where the operator |
would have to take action to depressurize the RPV while ;

following the E0Ps. !

RESPONSE

As was indicated above, the operator will control the '

Reactor pressure such that the suppression pool remains ,

within HCTL. This action would require that he conduct I

controlled depressurizations using a single SRV at a time. !
These actions are currently covered in the Plant E0Ps which i

were developed from the NRC approved BWR Emergency Procedure ?

| Guidelines. |

|
As demonstrated in MDE 03 0186, the operator would have to [

| take action to commence a controlled depressurization -

approximately 2.5 hours after eva,t initiation. The I|

| analysis shows that suppression pool cooling is not required
for 4 hours and the RPV level is maintained above Level 1 i

using RCIC.
.

|
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ENCLOSURE (Continued;

$UPPLEKilTAL RESPollSE 10 SBD

3. The analyses consider the RCP seal leakage rate of 25 (or at
least 18) gpm and an additional reactor coolant leakage
allowed by Tech. Specs, during normal operation.

RESPONSE

No analyses completed to date have explicitly considered
reactor recirculatio,9 seal failure or maximum allowable
reactor coolant leakage as part of the analysis. The
requirements for vessel make up decrease with time as the
reactor decay heat requirements decrease, yet the makeup
capability of RCIC does not. The vessel inventory
requirements would be greatest immediately following the
LOSP and SCRAM. It is also not connon practice to assume
the maximum reactor coolant leakage for isolation events.
Identified and unidentified leakage over the course of a
cycle averages much less than 25 GPM, and assuming maximum
(bounding) values beyond desi
transients)isnotrequired.gnbasesevents(andHPCI will automatically start
and the operator may secure it, but it could still be made
available during the first 2 hours of the SB0 if level could
not be maintained for some reason. However, no credit has
been taken for its availability in the 500 evaluation.

General Electric Report AES 41 0688 shows the RCIC system is
capable of providing sufficient makeup inventory to the RPV
to prevent level from dropping to Level 1, with 10% (40GPM)
reduced flow.

4. The drywell temperature would not exceed its design limit
for the SB0 condition.

RESPONSE

Section 9.0 of the GPC response to the $B0 Rule indicates
that equipment qualified to a harsh environment per the 10
CFR 50.49 requirements is considered qualified for the SB0
Rule. As part of the Hatch Ecuipment Qualification Program,
GE completed a parametric stucy to determine the most
limiting condition to maximize the drywell temperature.
This analysis is included in NSEO 52 0583 dated June 1983.
This analysis considers main steam line breaks, inside the
drywell, with break areas of 0.01 f t', 0.lf t*, 0.5 ftr,
Steam line breaks are considered because they result in
higher drywell temperatures than liquid breaks. The
resulting peak temperature in the drywell is over 300'F for
the first hour and all equipment in the drywell used as part
of the SB0 scenario is qualified for this temperature. The
analysis considers no drywell cooler operation. Therefore
the drywell temperature will not exceed design limits for a

E-8
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ENCLOSURE (Continued)

E|Pj1 DENTAL RCSPONSE To sag

$80 event since the only leakage that potentially needs to
be considered is minor recirculation pump seal leakage which
would be enveloped by one of the above analyzed break sizes.

Although the assumptions integral to the referenced analysis
do not exactly match those suggested for SBO, it is sur
technical judgement that the analytical results envelop the
conditions that could be expected during a 580. That
judgment is based on the fact that the analysis considers a
spectrum of nonisolatable steam line breaks and durin
the Plant might be subjected to a small liquid leak. g a SB0
Therefore, the energy released to the drywell during the SB0
will be less resulting in a loww temperature increase.

5. The suppression pool temperature during SB0 duration would
not exceed the limiting condition for the operation of RCIC >

or HPCI.

RESPONSE

As indicated above, MDE 03 0186 evaluated the suppression
pool response and demonstrated acceptable operation of RCIC
for up to 4 hours without any suppression pool cooling.
Although no credit is taken for suparession pool cooling in
the SB0 submittal it will be ava11asle to the operator
within one hour when the AAC becomes available. The
operators would control plant atrameters such that they
operate under the HCTL curve witch, per their current E0P's,
assures that the necessary equipment operating parameters
are maintained.

6. The condensate storage tank has sufficient inventory and is
surveilled to ensure that it will maintain the minimum
inventory required.

.

RESPONSE

The RCIC system is normally lined up to take a suction from
the condensate storage tank (CST). In the event RCIC is
called upon to operate, it will start and feed to the
reactor from the CST until such time as either the CST
reaches its low level set point or the suppression pool
reaches its high level set point. Upon reaching either of
these limits, the RCIC suction will automatically shift and
take a suction from the sup>ression pool. The CST on both
Units is a 500,000 GAL, tan ( with 100,000 GAL. dedicated, by
virtue of the pump suction locations, for use by the HPCI
and RCIC systems. The suppression pool on each Unit is
required by Tech. Specs, to contain a minimum water
inventory of approximately 653,000 GAL. The difference

E9
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ENCLOSURE (Continued)

SUPPLEMullALRESf0NSE To sbo

between the minimum suppression pool level and the level
that will cause the RCIC pums to shift suction is
approximately 24,000 GAL. Tiis, plus the initial water to
raise the RPV to Level 8, is the maximum amount of water
which would be expected to be removed from the CST. If the
suppression pool were at the high level set point the
transfer would occur with virtually no make up. All
necessary instrumentation and valves required to assure
automatic transfer to the safety grade suppression pool will
be available during a SBO. Once the RCIC suction is
switched no additional make up will be required to support
the SB0 event. MDE 03 0186 assumed that the suppression
pool was at the lowest level permitted by Tech Specs and
assumed no make up. MDE 03 0186 supports the fact that no
makeup from the CST, is required to support the SB0 event.
The CST level is checked daily and level indication is
available in the Main Control Room during normal operation.

Therefore, it is clear that there is sufficient make up to
meet SB0 requirements.

2.7 Effects of loss Ventilation

2.2 Q: Is it necessary to provide reasonable assurance of equipment
operability in dominant areas of concern where temperatures are below 120F?

A: The need to establish reasonable assurance of equipment
operability applies only to dominant areas of concern. Its Section 2.7.1 of
NVKARC 87-00. A dominent area of concern (DAC) exists when, based on
documented enaineerina .iudament areas containing station blackout response
equipment have substantial heat generation terms and lack adequate heat
removal systems due to the blackout, jag NUMARC 87 00, p. 7 18.

If temperatures in the DAC are calculated to be equal to or less than
120 degrees F, this establishes reasonable assurance of equipment operability
without further analysis. If temperatures in the DAC are calculated to be in
excess of 120 degrees F, reasonable assurance of equipment operability must be
provided. NUMARC 87 00, Appendix F, and its accompanying topical report
provide acceptable methods for assurance equipment operability.

for the control room, even though it may not meet the DAC criteria, a
heat up analysis should be documented to demonstrate that temperatures do not
exceed 120 degrees F. If temperatures exceed 120F, reasonable assurance of
station blackout response equipment operability must then be provided. NUMARC
87 00, Appendix f, and its accompanying topical report provide methods for
assurance equipment operability.

E 10
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ENCLOSURE (Continued)

SUPPLEMENTAL RESPONSE TO SB0

in the control room, cabinet doors should be opened within 30 minutes of
the onset of SB0 to provide adequate air mixing to maintain internal cabinet
temperatures in equilibrium with the control room temperature. Refer to
NU". ARC 87 00, Section 2.7.1, P. 2 9 .ind 2 10.

For additional information, refer to Question / Answer Nos. 4, 6, and 82
from the Responses to Questions Raised at the NUMARC 87 00 Seminars
(October 1988).

GPC RESPONSE

As stated in the response to item 1.1 above, heat up calculations for
the main control room and applicable portions of the Control Building
have been completed as part of this submittal. The Main control room
does not exceed 120'F and is therefore not considered a DAC. Portions
of the Control Building could, under worst case conditions, reach 135'F.
Those areas having the elevated temperatures have been evaluated and the
required equipment in those areas have been determined operable using
the guidance presented in Appendix F of NUMARC 87 00. As noted in
sections 0.2 and 1.1 of this response operability of all equipment can
be demonstrated.

2.3 Q: May masonry, sheet metal or gypsum walls be assumed as heat sinks
in the NUMARC 87 00 room heat up calculations?

A: The NUMARC 87-00 methodology assumes poured concrete walls to be
the heat sink. Other wall materials are not addressed by the methodology. If
other wall materials are used, additional calculations must be performed and
the use of such calculations should be identified to the NRC.

GPC RESPONSF

The heat up calculations completed in support of the station blackout
did not use the NUMARC methodology. In areas where detailed heatup
calculations were completed Bechtel standard computer codes HEATING 6
and PCFLUD were used. These codes permit the use of concrete, steel,
and aluminum as heat sinks and the temperatures on each side of the wall
is used as input to the model. The materials input into the codes are
treated based on their actual heat capacity. This methodology was used
in the Main Control Room, portions of the Reactor and Control Buildings.

During the August 8, 1989 meeting with the NRC, GPC was questioned on
the methodology used for the heatup calculation completed for the RCIC
room which is located in the Reactor Building as well as the validity of
some of the input used for the calculation completed for the HNP 2
Switchgear Enclosure located in the Control Building. The response
provided is repeated below.

E Il
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ENCLOSURE (Continued)

SUPPLDHTALRBPollSE.T0 590

HNP 1.2 RCIC Room Heat un Calculation 6524. Rev. O

in this analysis, a lumped parameter model was used to calculate
the average air temperature as a function of time after loss of
all active ventilation. The RCIC system was assumed to be in full
operation with no credit taken for the opening of any doors.
Since this calculation was not reviewed in detail by NRR/SAIC
personnel, a list of major input parameters is provided.

A computer program, developed and maintained by Bechtel, was used
to solve this transient heat transfer problem. A description of
the computer code, ME659 (HEATING 6), is as follows:

HEATING 6 is designed to solve steady state and/or transient
heat conduction problems in one , two , or three dimensional
cartesian or cylindrical coordinates or one dimensional
spherical coordinates. The thermal conductivity, density,
and specific heat may be both spatially and temperature-
dependent. The thermal conductivity may be anisotropic.
Materials may undergo a change of phase. Thermal properties
of materials may be extracted from a material properties
library. Heat generation rates may be dependent on time,
temperature, and position, and boundary temperatures may be
time and )osition dependent. The boundary conditions,
which may >e surface to boundary or surface to surface, may
be specified temperatures or any combination of prescribed
heat flux, forced convection, natural convection, and
radiation. The thermal efficiency of certain finned
surfaces may be modeled. The boundary condition parameters
may be time and/or temperature dependent. The mesh spacing
may be variable along each axis. HEATING 6 is variably
dimensioned and utilizes free form input.

The following input parameters were used in the subject
calculation:

o Summary of Heat Sinks

Area (ftr) Effective Concrete Thickness (ft)

4933 1.25
816 4.5
580 10.5
657 12.0

o RCIC Room volume 25,294 ft'

E 12
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o Boundary Conditions

RCIC Room initial temperature = 110'F

Heat transfer coefficient (natural convection) =
0.2 dT"8 Btu

h*ft' F'

Heat transfer coefficient (radiation) =
4.08 x 10 ' Btu4

h* f t'R'

Surface Conductance = 1.63 Btu
h*f t'F

o Heat load - 47,327 Big
h

This heat load includes the following general sources
(units are Btu /h):

Piping (approx. length 450' all sizes) 24553
RCIC Turbine 2892
RCIC Pump 2641
Condenser (includes condensate and 2934
vacuumpumps)
Motors 3582
011 Cooler 486
Misc (includes lighting, etc.) 10239

o Only the surrounding concrete structure was used as a heat
sink. Other potential heat sinks were neglected.

HNP 2 Switchaear Hallway Enclosure Calculation $557. Rev. O

This calculation was available for a detailed review by NRR/SAIC
personnel.

The above referenced calculation utilized the NUMARC room heat-up
methodology, it was subsequently superseded by a calculation
which utilizes the Bechtel standard computer code PCFLUD. A
description of PCFLUD is as follows:

PCFLUD is a one dimensional microcomputer )rogram designed to
evaluate a variety of problems dealing witi ideal gas flows
between interconnected compartments with an external atmosphere.
Basic equations of mass and energy conservation are used along
with quasi steady state and implicit flow methodology to calculate
the transfer of mass and energy throughout the compartment. Heat
sources (equi > ment, lights, 6tc.) and heat sinks (concrete,
concrete bloc (, aluminum, steel, normally open doors, etc.) are

E-13
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considered as appropriate. The PCFLUD program considers each heat
sink as exposed to the internal room environment. Heat is
transferred from the compartment airspace to the heat sinks by
natural convection. Heat is carried into the heat sinks by
conduction.

2.4 Q: May air volumes above drop ceilings, such as in the control room,
be used for calculation of room temperatures using the NUMARC 87 00
methodology?

A: Generally, no. A continuous ceiling is assumed by the methodology
to inhibit any heat transfer to the volume above unless ceiling tiles are
removed, by procedure, at the start of the blackout. If air volumes above
drop ceilings are used and ceiling tiles are not removed by procedure,
additional heat transfer calculations would be necessary and the basis of such
calculations should be identified to the NRC.

GPC RESPONSE

The calculation completed to demonstrate that the Main Control Room does
not exceed a temperature of 120'F took credit for the volume and heat
sinks located above the drop ceiling. This is valid since sufficient
area of tiles will be removed and replaced with " egg crate" tile to
permit natural convection between the Main Control Room proper and the
area above the tiles.

" Egg crate" material will also be installed in portions of the Control
Building as required to permit natural circulation. Free convection to
the area above the drop ceiling is required to limit the temperature
rise in the Control Building during the SBO.

2.5 Q: What wall temperatures may be assumed when applying the NUMARC
87 00 methodology to poured concrete walls acting as heat sinks in air
conditioned rooms?

A: If the room on the outside of the wall is warmer than the room on
the inside, the average wall temperature should be used. The wall, in this
case, will not be as effective a heat sink as a wall uniformly at the inside
room temperature.

GPC. RESPONSE

Calculations using PCFLUD and HEATING 6 input the temperature on both
sides of the wall and the appropriate heat transfer coefficient based on
the wall material. The temperature profile for the space was calculated
utilizing the above input.

E-14
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2.6 Q: Are any restrictions placed on taking credit for opening doors to
an outside room?

A: Yes. To allow credit for opening doors for cooling, the outside
room should be cooler than the room being analyzed and should be sufficiently
large that hot air from the inside room will not appreciably alter the
temperature of the outside room. Opening the control room door to a closet or
kitchen for example will not provide a sufficient heat sink and should not be
credited. Furthermore, blackout response procedures should identify the doors
to be opened.

GPC RESPONSE

The GPC analysis only takes credit for open doors when the outside space
is cooler than the room being analyzed. Additionally, the code uses the
actual volumes of adjacent compartments in order to determine the
temperature profile of the compartment being analyzed. Credit is not
taken for opening panel doors to promote natural circulation in the Main
Control Room, the HNP 2 hallway switchgear enclosure, and miscellaneous
room doors on the 130ft elevation of the Control Building. These
actions will be required as part of the station operating procedures.

2.7 Q: Are there circumstances where cabinet doors need not be opened as
provided in Question / Answer No. 82 of Responses to Questions Raised at NUMARC
87 00 Seminars (October, 1988) to ensure that the control room is not a DAC?

A: Yes, for example, cabinet doors need not be opened where fans are
powered during SB0 to provide forced ventilation of cabinets or if HVAC is
provided during SBO.

GPC RESPONSL

GPC will open cabinet doors in the Main Control Room, Control Building,
and the Reactor Building, as required.

1
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SECTION 3: RE0VIRED COPING DURATION CA1EGORY

3.2 Part 10. Evaluatino Indeoendence of Off site Power System

3.1 Q: How quickly must manual transfers be made, when evaluating the
independence of off site power systems (I Group)?

A: Any manual method of transferring power sources for all safe
shutdown buses is acceptable providing the transfer can be accomplished in a
reasonable time, such as less than one hour. Thus, a manual transfer
involving operation of a disconnect link requiring several hours to complete
is not acceptable.

GPC. RESPONSE

The i Group determination for Plant Hatch did not require any
' transfers" in reaching it's conclusion that the Hatch Plants were !!/2
pl ant s. The basic reason is because the EAC busses are not fed power
from the units' main generators at any time.

3.2 Q: How independent must switchyards be for the purpose of I Group
determinations?

A: A 'no" answer to Criterion A, p. 3 11 of NUMARC 87-00 requires
that multiple switchyards must be physically and electrically inde
Electrical independence can be provided by normally open breakers, pendent.i.e., two
open breakers in series, between switchyards or buses. Physical independence
would be satisfied by two separate and distinct switchyards each bounded by a
perimeter fence. Supplying power to plant unit safety buses via, 1
voltage transformations occurring within a single switchyard area,(or) multiple
designated switchyard buses originating from a single switchyard, does no)t(2 via'

satisfy the intent for physical switchyard independence.

GPC RESPOME

The guidance provided addresses how to evaluate the independence of the
off site power system for purposes of determining the required coping
duration. This evaluation for Hatch required no interpretation of
NUMARC 87 00. Hatch is clearly in the independence group 11/2 based on
having one 230 KV switchyard which powers both units safe shutdown loads
and the fact that the normal source of power to the safe shutdown busses
is not from the units' main generators.

i
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3.3 Q: Where normal AC power is provided by the unit main generator and
only one of two safe shutdown buses is automatically or manually transferred
to preferred or alternate off site sources, does that qualify as a transfer of
all safe shutdown buses?

A: No. All safe shutdown buses must be transferred per Criteria
(B(1) and B(2), p. 3 11, of NUMARC 87 00.

GPC RESPONSE

The normal AC power is provided by off cite power at Hatch; therefore,
this is not applicable.

3.2.2 Part 2.B Determine the Number of Necessary EAC Standby Power Systems

3.4 Q: When determining the number of EAC standby power sources necessary
to operate safe shutdown equipment, what safe shutdown loads should be
considered?

A: From NUMARC 87 00, p. 3 15:

The number of necessary EAC standby power sources
should be determined by accounting for the individual
safe shutdown loads or inferred from the site's design
basis for operating Class IE equipment without off-
site power.

This determination does not need to take into consideration a
simultaneous design basis event (other than loss of offsite power).
Furthermore, any variations (from the design basis) in the assumptions for
loss of off-site loads should be identified in SB0 responses to NRC and fully
justified with documentation available.

Additionally, the shutdown loads powered must be capable of maintaining
the plant in a safe condition for an extended period (i.e., longer than the
required coping duration).

GPC RESPONSE

Section 5 of the Station Blackout Report submitted on April 12, 1989
provides a detailed discussion on the acceptability of the IB diesel as
the AAC. The above criteria was used in the AAC selection process.

E-17
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3.5 Q: Does safe shutdown mean cold shutdown?

A: No. The plant should be brought to the desian basis safe shutdown
condition, which may be hot standby, hot shutdown, or cold shutdown.

GPC RESPONSE

Hot Shutdown was used for the GPC evaluation for the SB0 and non SB0
Units as detailed in sections 3.2.2 and 16.0 of the Station Blackout
Report submitted on April 12, 1989.

3.6 Q: At a multi unit site, if an EAC source is used as an AAC source,
should that EAC/AAC source be excluded from the number of EAC standby power
supplies used to determine the blacked out unit's EAC Group?

A: Yes. An AAC source which is also an EAC source must be subtracted
from the number of EAC sources available as EAC standby power supplies. To do
otherwise would be double counting as discussed in NUMARC 87 00, p.314.

GPC RESPONSE

Section 5 of the Station Blackout Report submitted on April 12, 1989
provides a detailed discussion on the acceptability of the IB diesel as
the AAC. The above criteria was used in the AAC selection process.

SECTION 4: STATION BLACKOUT RESPONSE PROCEDURES

4.2.1 Station Blackout Response Guidelines

4.1 Q: Is it acceptable to dispatch an operator from the control room to
the remote shutdown panel for the purpose of providing power from the Appendix
R diesel or the safe shutdown facility?

A: Yes. However, the control room should not be abandoned, it is
anticipated that recovery from a station blackout may require operator action
or monitoring from the control room.

GPC_ RESPONSE

The procedures used by GPC to mitigate the SB0 event will not require
the operators to abandon the Main Control Room.

J

i
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SECTION 7: COPING WITH A STATION BLACKOUT EVENT

7.1 Q: When ensuring containment integrity, can normally closed valves be
excluded from consideration similar to valves normally locked closed during
operation per NUMARC 87 00, Section 7.2.5, Step 1 (1).

A: No. A normally closed valve may not be considered to be a
normally locked closed valve unless some action is taken to prevent valve
operation. Such actions would include removing control power fuses or racking
out breakers supply power to motor operators.

GPC RESPONSE

The GPC review of the containment isolation issue was completed
utilizing the specific guidance presented in the NUMARC 87+00
guidelines. The acceptability of the review was questioned in detail
during the August 8, 1989 meeting between GPC and the NRC. The below
information was previously provided to the NRC and is repeated here for
information. GPC did not consider normally closed valves as normally
locked closed valves.

RESPONSE

From Section 7.2.5 of NUMARC 87 00, the following step by-step
procedure yields the list of PCIV's:

Step 1: Valve Identification

Review the list of containment isolation valves and
exclude the following valves from consideration:

o valves norraally lockeJ closed during
operation;

o valves that fail closed on loss of AC power or
air;

o check valves;
o valves in non-radioactive closed loop systems

not expected to be breached in a station
blackout (with the exception of lines that
communicate directly with the containment
atmosphere); and

o all valves less than 3 inch nominal
diameter.

E 19
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Action 1: The following is a list of the containment isolation
valves of concern.

NOTE:

If one of the containment isolation valves on a given
penetration satisfies the above exclusion criteria, both
valves on that penetration were omitted from the list.

Movement SB0
Valve Service Status Required?

E51-F007 RCIC Steam Supp Open No
E51-F008 RCIC Steam Supp Open No
E41.F002 HPCI Steam Supp Open No
E41 F003 HPCI Steam Supp y Open No
Ell F009 RHR SDC Suction Closed No
Ell F008 RHR SDC Suction Closed No
E51 F003 RCIC Pump Torus Open No

Suction
E51 F031 RCIC Pump Torus Closed Yes

Suction
Ell F004A D RHR Pump Suction Open No
E41 F051 HPCI Pump Torus Open No

Suction
E41 F042 HPCI Pump Torus Closed Yes

Suction
E21-F001A,B CS Pump Suction Open No
E21-F015A,B CS Test Line Closed No
Ell F011A,B CS Test Line Closed No
Ell F026A,B CS Test Line Closed No
Ell F028A,B CS Test Line Closed No
2E51 F007 RCIC Steam Supp y Open No
2E51 F008 RCIC Steam Supp y Open No
2E41 F002 HPCI Steam Supp y Open No
2E41 F003 HPCI Steam Supply Open No
2E11-F009 RHR SDC Suction Closed No
2 Ell F008 RHR SDC Suction Closed No
2E51 F003 RCIC Pump Torus Open No

Suction
2E51 F031 RCIC Pump Torus Closed Yes

Suction
2 Ell F004A D RHR Pump Suction Open No
2E41 F051 HPCI Pump Torus Open No

Suction
2E41-F042 HPCI Pump Torus Closed Yes

Suction
2E21.F001A,B CS Pump Suction Open No
2E21.F015A,B CS Test Line Closed No

E-20
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Movement SB0
Valve Service Status Required?

2 Ell F0llA,6 CS Test Line Closed No
2E11 F026A,8 CS Test Line Closed No

Step 2: Containment Isolation Valves Requiring Manual
Operation

List valves from Step 1 that are of concern and which
need to be operated to cope with a station blackout
event for the required duration (i.e., 2 or 4 hours).

Ensure that these valves can be operated independent
of the preferred and Class lE power supplies and have
valve position indication (e.g., local mechanical. DC
powered, or Alternate AC >owered) that is independent
of the preferred and blacced out unit's Class IE power
supplies.

Action 2: The following containment isolation valves from Step 1
above may need to be operated during SBO.

Valve Service Power Indication

E51-F031 RCIC Pump DC or Manual DC or
Torus Suction Local Mech

E41-F042 HPCI Pump DC or Manual DC or
Torus Suction local Mech

2E51.F031 RCIC Pump DC or Manual DC or
Torus Suction Local Mech

2E41 F042 HPCI Pump DC or Manual DC or
Torus Suction Local Mech

Step 3: Containment Isolation Valves Requiring Closure
Capability

List valves from Step 1 not identified in Step 2.
Ensure that these valves can be closed independent of
the preferred and Class IE power supplies and have
valve position indication (e.g., local mechanical DC
powered or Alterriate AC powered) that is independent
of the preferred and blacked-out unit's Class lE power
supplies.
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Action 3: The following is a list of valves from Step 1 not in:1uded
in Step 2.

Capable Position
of Closure Indication !
(Handwheel, (Local, '

Valve Service ACC,or DC) Mech,
AAC, or

,

DC) j

I,

E51 F007 RCIC Steam * Yes |
Supply ,

E51 F008 RCIC Steam Yes Yes !

Supply :
E41 F002 HPCI Steam * Yes j

Supply ;

E41 F003 HPCI Steam Yes Yes '

Supply ;

Ell F009 RHR SDC Suction * Yes
'

Ell F008 RHR SDC Suction Yes Yes ,

Ell F003 RCIC Pump Torus * Yes !

Suction !

Ell F004A D RHR Pump Suction Yes Yes [
E41 F051 HPCI Pump Torus * Yes |

Suction
E21-F001A,B CS Pump Suction Yes Yes !
E21 F015A,8 CS Test Line Yes Yes

'

Ell-F0llA,B CS Test Line Yes Yes t

Ell-F026A,B CS Test Line Yes Yes [
Ell F028A B CS Test Line Yes Yes ;

2E51 F007 RCIC Steam * Yes !
Supply |

2E51-F008 RCIC Steam Yes Yes !

Supply ;

2E41 F002 HPCI Steam * Yes |
'

Supply ;
2E41 F003 HPCI Steam Yes Yes :

Supply i

2 Ell F009 RHR SDC Suction * Yes ,

Valve may not be capable of manual operation but Reg. Guide 1.155 i*

compliance is provided by the redundant valve on the penetration.

!
:,

!

s
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Capable Position
of Closure Indication
(Handwheel, (Local,

Valve Service ACC,or DC) Mech,
AAC, or
DC)

2 Ell F008 RHR SDC Suction Yes Yes
2E51 F003 RCIC Pump Torus * Yes

Suction
2E11-F004A D RHR Pump Suction Yes Yes
2E41 F051 HPCI Pump Torus * Yes
2E21 F001A,B CS Pump Suction Yes Yes
2E21 F015A,B CS Test Line Yes Yes
2 Ell F011A,8 CS Test t.ine Yes Yes
2E11 F026A,B CS Test Line Yes Yes

Valve may not be capable of manual operation but Reg. Guide*

1.155 compliance is provided by the redundant valve on the
penetration.

7.2 Q: Can the main control room be disabled and evacuated to reduce the
battery loads when assessing battery capacity to support decay heat removal
during SBO?

A: No. The normal battery backed plant monitoring and electrical
system controls are an integral part of the control room and are considered
essential for successfully coping with and recovering from the SBO.
Therefore, it is unacceptable for a utility to disable and evacuate the
control room for the purpose of reducing battery loads.

GPC RESPONSE

The procedures used by GPC to mitigate the SB0 event will not require
the operator to disable and evacuate the Main Control Room to reduce
battery loads.
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APPENDIT.B: ALTERNATE AG._ POWER CRITERIA

B.1 Q: What single failure considerations are applicable at a multi unit
site where EAC sources are utilized for AAC7

A: When a Class IE emergency AC (EAC) source is used as an AAC
source, a single failure is a> plied to one of the EAC power sources in the non
blacked out (NB0) unit. If tle remaining EAC source meets the criteria of
NUMARC 87 00 Appendix B, AAC power is assumed to be available to the blacked-
out unit. Refer to NUMARC 87 00, p.2.2 through 2 4.

GPC RESPONSE

This issue was addressed in section 5.0 of the GPC SB0 report which was
transmitted to the NRC on April 12, 1989. The Hatch AAC fully meets the
above guidance.

B.2 Q: What single failure considerations are applicable to SB0 AAC Power
systems?

A: Per Criterion B.B.e of NUMARC 87-00, the AAC power source must not
be susceptible to a single point vulnerability whereby a likely weather-
related event or single active failure could disable any portion of the on-
site emergency AC power sources or the preferred (off site) power sources, and
simultaneously fail the AAC power source. Random failures other than the type
addressed by Criterion B.8.e are not contemplated and need not be considered.
See also Question / Answer C.1, below.

E(_Bf1P.QliSI

This issue was addressed in detail in section 5.0 of the GPC SB0 report
which was transmitted to the NRC on April 12, 1989. The Hatch AAC fully

3 meets the above guidance.

B.3 Q: What loads must be carried by an AAC source which is also an EAC
source?

A: The AAC source must carry: (1) the loss of off site power safe
shutdown loads on the non blacked out (NBO) unit as described in
Question / Answer 3.4, above, and (2) the station blackout loads on the blacked-
out unit for the required coping duration. The ca sacity of the EAC source of
the HBO unit to be credited as an AAC source for tie blacked out unit can only
be the excess capacity above the loss of off site power loads of the NB0 unit.
Shedding of any loads should not lead to degradation of the NB0 unit's loss of
off-site power safe shutdown capability. Beyond the duration of SBO, the NB0
unit should retain the capability to support its loss of off site power safe
shutdown loads.

Criterion B 9 of NUMARC 87 00 states, "The AAC power system shall be
sized to carry the required shutdown loads for the required coping duration

E-24
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determined in Section 3.2.5, and be capable of maintaining voltage and
frequency within limits consistent witi established industry standards that
will not degrade the performance of any shutdown systems or component. At a
multi unit site, except for 1/2 Shared or 2/3 emergency AC power
configurations, an adjacent unit's Class IE power source may be used as an AAC
power source for the blacked out unit if it is capable of powering the
required loads at both units".

It is expected that AAC sizing determinations consider both steady state
and dynamic loading effects,

GPC RESPONSEs

This issue was addressed in detati in section 5.0 of the GPC SB0 report
which was transmitted to the NRC on April 12, 1989. The Hatch AAC fully
meets the above guidar.ce.

The Hatch AAC source is not utilized as an EAC source for the non-
blacked out unit.

APPENDIX C: SAMPLE AAC CONFIGURATIONS

C.1 Q: Is it acceptable to connect the AAC source to the blacked out unit
by a single cross tie?

A: Yes, however, when the AAC source is one of the available Class
lE EAC sources, the cross-tie must be able to supply power to the blacked-out
unit from any EAC/AAC source.

Example 1. A single cross tie connected to either of two EAC sources is
acceptable. Figures A and B, Attachment 1 (not reproduced for this
Enclosure), show two such cross tie configurations, although acceptable
configurations are not limited to these examples. In this case, a single
failure of one EAC source does not prevent use of the second EAC source for
AAC power.

Examole 2. Figure C [not reproduced for this enclosure), attached,
illustrates a potentially unacceptable single cross tie connecting one EAC
source to a second EAC source, and then connecting the second EAC source to
the blacked out unit.
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In Figure C, assume Unit 1 is the blacked out unit. Thus, diesels 11 j

and 12 are not available, and either diesel 21 or 22 is assumed to fail per
the EDG single failure. The remaining diesel (21 or 22) pay be designated as
an AAC source provided Appendix B criteria are satisfied. However, a single ,

'!active failure of Bus 21 would violate Criterion B.8.e. regardless of which '

EAC source (21 or 22) is the AAC source.
'

GPC RESPONSE

This issue is not applicable to the Hatch configuration.

The plant but arrangement is discussed in Section 5 of the original 5B0
; report submitted to the NRC on April 12, 1989. As stated in the report,

diesel generator IB is capable of supplying loads required fe: shutdown
in either HNP unit and is independent from the two other diesel -

generators which are dedicated to the respective HNP units.

For purposes of coping with an SBO, the AAC (Diesel Generator IB) will
power a dedicated 4160 Y bus. The bus is physically and electrically
separate from the designated EAC 4160 V buses. Plant shutdown via the
AAC does not rely on the EAC 4160 V buses nor their connected loads.
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NUMARC 87 00 MAJOR ASSUMPTIONS

As stated in NUMARC 87 00 Section 1.3, it is important that utilities
verify that baseline assumptions are applicable to their plants. Chapter 2 of
NUMARC 87 00 discusses baseline assumptions; however, other chapters include
additional assumptions, as well. Many assuniptions are verified in the course
of performing the various coping calculations, but some assumptions require
specific verification.

The rigor to be applied by licensees in verifying assumptions is stated
in Question / Answer 3 of Responses to Questions Raised at the NUMARC 87 00
Seminars (October 1988): * utilities are not expected to perform rigorous
analyses or evaluations in verifying the assumptions of NUMARC 87-00.'
However, utilities are expected to evaluate the applicability of the
assumptions to individual plants, and this evaluation should be documented and
available for NRC review.

Listed below are major assumptions which in some cases have not been
satisfactorily verified. Preceding each assumption is the number of the
applicable NUMARC 87 00 section.

2.4.l(1) The event ends when AC power is restored to shutdown buses-

from any source. To support AC power restoration it will be necessary
to close breakers. This can be done either manually or electrically via
DC power. For those utilities utilizing DC power, the ability to close
breakers at the end of the blackout should be included in the battery
calculation. The first available power source can be an EDG; therefore
flashing of the EDG field should also be included in the calculation.

GPC RESPONSE

Section 10.1 of the GPC SB0 report which was submitted to the NRC on
April 12, 1989 establishes the availability of DC power to support
breaker operations and DG field flashing during the coping duration of
four (4) hours.,

E 27
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2.5.2 Reactor coolant pump seal leakage is assumed not to exceed 45 gpm-

per pump. It is recognized that BWRs do not have reactor coolant pumps;
however recirculation pump leakage should be evaluated. The NRC staff
has indicated that 18 gpm is an acceptable assumed leakage rate for BWR
recirculation pumps. BWRs/PWRs taking credit for lower leakage rates
should have documentation to support use of the lower rates.

GPC RESPONSE

This issue has been addressed in detail in the response to issue 2.1 of
this document.

2.7 Loss of ventilation effects.-

2.7.1 Tem >eratures resulting from loss of ventilation are-

enveloped ay LOCA and HELB profiles. LOCA/HELB transients dump
large amounts of energy into a containment in a short time, thus,
this assumption may seem intuitive. However, LOCA/HELB analyses
assume fans and coolers are operating. During SBO, containment
fans and coolers may not be available. This assumption,
therefore, should be verified.

GPC RESPONSE

This issue was addressed in detail in Section 9.0 of the GPC SB0
re> ort transmitted to the NRC on April 12, 1989. In addition, the
su) ject was discussed at the NRC/GPC meeting on August 8,1989.
Additional information is included under section 2.5.

2.7.1(2) (a) Control room temperature does not exceed 120F,-

Utilities usually verify this assumption, but sometimes misapply
the methodology of NUMARC 87 00, Section 7.2.4. See below.

Typical problems encountered with utility use of the methodology of
Section 7.2.4 to calculate SB0 temperatures in the control room and
dominant areas of concern are as follows:

1) Initial wall temperatures assumptions are not verified by actual
measurement:

2) Wall temperatures for walls acting as heat sinks in air
conditioned rooms are assumed to be at the initial room
temperature. This is valid if the rooms on both sides of the wall
are air conditioned to the same temperature. If the outside wall
temperature is hotter, i.e., not air conditioned, the average wall
temperature, not the air conditioned room temperature, should be
used;
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3) Where a continuous drop ceiling prevents free passage of air out
of the dominant area of concern, air volumes above can not be
included in the analyzed room's free volume when using the NUMARC
87 00 methodology. Other analyses can properly take credit for
heat transfer across the ceiling tiles, and these additional
analyses should be identified to NRC:

4) Only poured concrete walls may be used as heat sinks, not cinder

block or wa11 board (Section E.3.1)l materials, and theseOther analyses can properly.

take credit for other types of wal
additional analyses should be identified to NRC;

5) In order to take credit for opening doors to an adjacent room, the
adjacent room must be large and at a lower temperature relative to
the room in question. (ite Section E.3.3) Opening a closet door,
for example, will not provide a significant heat sink and cannot
be credited.

GPC RESPONSE

As indicated in the GPC response to question 2.3 of this document,
the calculations completed to support the conclusions reached in
the SB0 report do take credit for heat sinks other than poured
concrete walls and do consider the temperatures on both sides of
the walls. Actual wall temperature measurements have not been
used in the calculations but conservative temperatures have been
assumed on both sides of the wall. Portions of the drop ceiling
tiles have been assumed to be removed in the Main Control Room and
the Control Building in the calculations. Plant design changes,
as required, will be completed to permanently replace the tiles
with " egg crate" tiles to relieve the operator of the burden of
removing the tiles as a post-SB0 manual action. No calculations
assume that doors will be opened to hotter spaces to remove heat.

2.7.l(2) (b) Loss of heating in the battery room is assumed not to-

affect battery capacity. Provided battery capacity calculations used
the lowest electrolyte temperature anticipMed under normal operating
conditions, further consideration of loss of bittery capacity is not
required, per NUMARC 87-00, p.7.7.

GPC RESPONSE

Battery calculations have been completed assuming the lowest electrolyte
temperature anticipated under normal operation.
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