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1.0 INTRODUCTION

On July 21, 1988, the Code of Federal Regulations (CFR), 10 CFR Part 50, was
amended to inclulde a new Section 50.63, entitled "Loss ot A1) Alternating
Current Power," (Station Biackout). The Station Blackout (S5BO) Rule requires
that each light-water-cooled nuciear power plant be able to withstand and
recover from an SBO n*¥ a ,pecified duration. The SBO Rule also requires
licensees to surmit 1nforma*® »~ as defined in 10 CFR 50.63 and to provide 2
plan and scheduie for conformance \o the SBO Rule. The SBO Rule further
requires that the baseline assumptiuns, analyses, and related information be
available for NRC review. Guidance for conformance to the SBO Rule is provided
by (1) Regulatory Guide ‘ G) 1.155, “Station Blackout," (2) the Nuclear
Management and Resourcs cJouncil, Inc. (NUMARC) 87-00, "Guidelines and
Technical Eases for RC Initiatives Addressing Station Blackout at Light
Water Reactors," a . (3) NUMARC 87-00, "Supplemental Questions/Answers and
Major Assumptions” dated December 27, 1989, (issued to the industry by NUMARC
on January 4, 1990).

To facilitate the NRC staff's (hereatter referred to as staff ' review of
licensee responses to the SBO Rule, the staff endorsed two 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
proposing an AC independent response. The generic response formats provide
the staff with a summary of the results from the licensee's analysis of the
plant's SBO coping capability. The licensees are expected to verif, the
accuracy of the results and maintain documentation that supports the stated
results. Compliance to the SBC Rule is verified by a review of the licensee's
submittal, an audit review of the support. .g documentation as deemed necessary,
and possible followup NRC inspections to ensure that the licensee has
implemented the appropriate hardware and/or procedure modifications that will
be required to comply with the SBO Rule.
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The licensee's responses using an AC independent response format to the SBO
Rule were provided by letters from J. . Deddens of April 17, 1989, March 30,
1990, and October 18, 1991, to the U.S. Nuclear Regulatory Commission, Document
Control Desk. The licensee's responses were reviewed by Science Applications
International Corporation (SAIC) under contract to the NRC. The results of the
review are documented by an SAIC Technical Evaluation Report (TER) SAIC-91/1263,
"River Bend Station, Unit 1, “tation Blackout Evaluation," dated November 18,
1991, (Attachment).

2.0 EVALUATION

After reviewing the licensee's submittals and the SAIC TER, the staff concurs
with the SAIC analyses and conclusions as identified in the SAIC TER (refer to
the Attachment for details). The staff findings and recommendations are
summarized as follows:

2.1 Station Blackout Duration

The licensee has calculated a minimum acceptable SBO duration of 4 hours based
on a plant AC power design characteristic Group "P1," an emergency AC (EAC)
power configuration Group "C," and a target Emergency Diesv] Generator (EDG)
reliability of 0.95. The EAC power configuration Group “C" is based on 2 EDGs
not credited as AAC power sources, with 1 EDG required to operate safe shutdown
equipment following a loss of offsite power. The target £0G reliability was
based on River Bend Station having an average EDG reliability greater than 0.94
for the last 50 demands. The plant's EDG reliability was calculated for the
last 20, 50 ana 100 demands in accordance with NSAC-108 and an average
reliability of 0.99 was achieved. The "P1" grouping is based on an i.Jependence
of offsite power classification of Group "I 1/2," a severe weather (Sw)
classification of Group "1," and an extrerely severe weather (ESW) classifica-
tion of Group "1." However, the staff does not agree with the licensee in the
extremely severe weather (ESW) classification of Group "1." As discussed

in the attached TER, Section 3.2.1 of NUMARC 87-00 would place the site in the
ESW Group "4." With respect to the site specific calculation presented by the
Ticensee, the staff finds that the licensee's calculations are n~* ~~neictent
with the ESW frequency results obtained when using information contained in the
plant Updated Safety Analysis Report (USAR). The estimated frequency of loss
of offsite power using site specific data contained in the plant USAR, puts the
site in ESW "4." The staff classifies the site in ESW Group "4," and hence the

ac power design characteristics is "P2." With this determination, in conjunction

with EAC Group "C" and EDG reliability target of 0.95, the minimum required S30
duration is 8 hours.

Recommencation: For reasons stated above, the licensee needs to change the
EDG reliability target from 0.95 to 0.975 in order to remain a 4-hour SBO
coping duration plant. The EDG target reliability change should be included in
the documentation supporting the SBO submittals that is to be maintained by

the licensee. Alternatively the licensee needs to change the coping duration
to 8 hours and reevaluate the plant for an 8-hour coping duration.







2.2.3 Compressed Air

The licensee stated that the air operated valves needed to cope with an SBO
for 4 hours can either be operated manually or have sufficient backup sources
independent of the unit's preferred and Class 1f power supplies,

Based on its review, the staff concludes that the River Bend plant will have
sufficient compressed air and backup sources to cope with a 4-hour SBD event.

2.2.4 Effects of Loss of Ventilation

The licensee has used a computer code to perform plant specific analyses to
determine the effects of loss of ventilation in the areas where the SBO
response systems, components, and instrumentation and controls are located.

The staff consultant's review of these analyses resulted in questions regarding
the following three aspects: methodology, input, and results.

(a) The computer code used to calculate the room temperatures is not generally
used in the nuciear industry. The licensee did not present any information
regarding the methodology inherent in the computer code nor any indications
a4s to whether the computer code has been benchmarked for subcompartment
heatup calculations similar to the SBO case. There is also no evidence
as to whether the computer code is maintained and controlled under an
appropriate computer software quaii*. assurance program. There wrs no
evidence of any independent review and approva) by the licensee the
calculation files provided for this SBO review.

(b) A number of input parameter values used in the room heatup calculations
have not been technically justified or are non-conservative from the
viewpoint of maximizing the room temperature response. These parameters
are: initia)l room temperature, initial room humidity, concrete thermal
conductivity, control room free air volume, and constant control room
boundary temperature. The licensee needs to either provide adequate
technical justification for selecting these parameter values or use more
conserva.‘ve values in a reanalysis of the SBO room heatup.

(c) Review of the transient temperature plots from the analysis revealed many
different temperature trends for different rooms. Some of these trends
did not appear to reflect the expected SBU behavior of a room while others
did show the exrected trend, but with varying slopes. The licensee did
not provide a discussion that explained why each room responded the way
that it did. (Greater details on the room heatup analysis review comments
can be found in Section 3.2.4 of the SAIC TER).

Based on 1¢s review and the concerns discussed above, the staff has not been
ahie to conclude that the effects of loss of ventilation during an SBO event
at the River Bend plant have been properly evaluated.



Recommendations: The licensee should: (1) provide additiona) information
and/or technical justification for the initial conditions and assumptions

used in the heat-up analysis for each area of concern, (2) provide detailed
information to address the staff's concerns as discussed in the above evaluation
with regard to the computer code, and (3) re-perform the heat-up analysis for
each area of concern taking into account the non-conservitisms as identified

in the SAIC TER.

2.2.5 Containment Isolation

The Ticensee stated that the plant 1ist of containment isolation valves (CIVs)
was reviewed and it was determined that all of the valves which must be capable
of being closed or operated (cycled) under $BO conditions can be positioned
with indication indupendent of the unit's praferred and Class-1E power supplies.
The licensee also stated that modifications and procedure change are required
to ensure that appropriate containment integrity can be provided under $BO
conditions. This change of procedure consists of revising AOP-0003, "Auiomatic
Isolations" to include additiona) guidance on closing isolation vaives which

do not meet the NUMARC B7-00 exclusion criteria during a stztion blackout.

Based on its review, the staff concludes that the containment isolation valve
design and operation at the River Bend plant have met the intent of the
guidance described in RG 1.155 and are acceptable.

2.2.6 Reactor Coolant Inventory

The licensee stated that the ability to maintain adequate reactor coolant
system (RCS) inventory to ensure that the core is cooled during a 4-hour SBO
has been assessed using a plant-specific analysic. The licensee added that
the expected rates of reactor coolant inventory loss under the SBO conditions
do not result in core uncovery fcr an SBO of 4 hours. The liccnsee updated
its analysis to inrlude additiona) leakage and concluded that makeup systems,
in addition to those currently available under SBO conditions are not required.

The RCS makeup is necessary to remove decay heat, to cooldown the primary
system, and tc replenish the RCS inventory losses due to the 61 gpm leak rate
(18 gpm per recirculation pump per NUMARC 87-00 guideline and 25 gpm for the
technical specifications maximum allowable leakage). The RCIC pump has the
capability to inject condensate storage tank (CST) water into the reactor at
the rate of 600 gpm. In aadition, the high pressure core spray (HPCS) pump
will also be available as a backup. The combination of these two pumps is
sufficient to compensate for the assumed leak rate, to remove decay heat and
to keep the core covered and cooled for the duration of the SBO event. There-
fure, the staff concurs with the licensee's statement that ne additional make-up
systems are necessary to keep the core covered and cooled during a 4-heur SBO
event.,

The reactor coolant inventory evaluation was based on the guidance of
NUMARC 87-00 of 18 gpm recirculation pump seal leak rate for boiling water
reacturs. The 18 gpm seal leak rate was agreed to between NUMARC and the NRC



staff pending resolution of Generic issue (GI) 23. If the final resoiution of
GI-23 defines higher recirculation pump seal leak rate than assumed for the
RCS inventory evaluation, the )licensee should be aware of the potential impact
of this resolution on its analyses and actions addressing conformance to the
SBO Rule.

2.3 Procedures and Training

The Ticensee stated th-t plant procedures have been reviewed and will be
modified to meet the guidelines in NUMARC 87-00, Section 4, in the fo)lowing
areas:

- Station Blackout Response Guidelines
2. AC power restoration
3. Severe weather

The staff did not review the affected procedures or training. The staf’
expects the licensee to implement and maintain these procedures iociuding any
others that may be required to ensure an appropriate resrsase to an SBO event,
Although personnel training requirements for an SR? response were not
specifically addressed in the licensee's subzittals, the staff expects the
licensee to implement the apprupriate training to ensure an effective response
to an SBO event.

2.4 Proposed Modifizetion

The licensee stated that no modification to the facility will be required to
cons with a 4-hour SBO event. The licensee considers the installation of
pack-up air cylinders a modification to meet Generic Letter 88-14, "Instrument
Air Supply System Problems Affecting Safety-Related Equipment.” The staff
believes that the addition of back-up air cylinders is beneficial to the plant
as it provides additional reserve air for ir-operated valves.

The 1icensee has mentioned the removal of ceiling tiles to achieve an adequate
control room SBC temperature on loss of ventilation but has not stated whether
this will be a permanent modification, or an operator action covered by an
appropriate SBO procedure.

Recommeication: The licensee needs to clarify whether the removal of control
room ceiling tiles will be a permanent modification or an operator action
covered by an appropriate SBO procedure.

2.5 EDG Reliability Program

The licensee stated that the plant has an EDG re iability program t at complies
with Position 1.2 of RG 1.155. The staff did not review the licensee's EDG
reliability program. The staff accepts the licensee's statement that its EDG
reliability program meets the guidance of RG 1.155, Section 1.2.



2.6 Quailty Assurance and Technical Specifications

The Ticensee stated that no modification to the facility will be required to
cope with a 4-hour SBO and that existing plant components, currently subject
to 10 CFR 50 Appendix B QA requirements, will be utilized to mitigate the SBO
event. The staff concurs with the license 's statement, provided that nro
modifications are made to the plant, However, the licensee needs to have a
1ist of $BO equipment inciuding mitigating systems, and instrumentation and
contrels, with proper cross reference to a qualified QA program in its
supplementary documentation.

The TS for the SBO equipment are currently being considered generically by the
NRC in the context of the Technical Specifications Improvement Program and
remains an open item at this time. However, the staff would expect that

the plant procedures will reflect the apprepriate testing and surveillance
requirements to ensure the operability of the necessary SBO equipment. 1f the
staff later determines that TS5 regarding the SB equipment is warranted, the
Ticensee will be notified of the implementation requirements.

2.7 Scope of Staff Review

The SBO Rule (10 CFR 50.63) requires licensees to submit a response containing
specifically defined information. It also requires utilities “...to have
baseline assumptions, anaiyses, 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 procedural modifications
which are scheduled for later implementation., However, based on our review of
the licensee's supporting documentation, we have identified the following areas
for focus in any follow-up inspection or sssessment that may be undertaken by
the NRC to verify conformance 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.

(a) Hardware and procedural modifications,

(b) SBO procedures in accordance with RG 1.155, Position 3.4, and NUMARC 87-00,
Section 4,

(c) Operator staffing and training to follow the identified actions in the
SBO procedure,

(d) EDG reliability program meels, as a minimum, the guidelines of RG 1.155,

(e) Equipment and components required to cope with an SBO 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 above in
the SE.



3.0 SUMMAR' AND CONCLUL

The staff has revieowed the licensee's responses to the SBO Rule (10 CFR 50.63)
4 the TER prepared by the staff's consultant, SAIC. Based on our re.iew,
toe minfmum required SBO coping cduration is determined to be & hours rather
than 4 hours as determined by the 'icensee. The 8-hour ropﬁn? duration s
based on the staff's determination of ESW Group “4." Ty remain a 4-hour plant,
the licrnsee needs to change the E0G re fability target trom 0.95 to 0. 975,
Alternatively, the 1icensee could reevaluate the nlant for sn #-hou coping
duration. Based on the staff's review of the licensee's s.bmittals and the
SAIC TEQ, the steff finds that River Bend Station does not conform with the
SBO Rule and the guidance of RG 1.155, and therefore recommends that the
licensee reevaluate the areas of concern that heve been identified in this
SF.  Guidance for tne liceriee to review and implement the staff's
recommendatisns is provided in RG 1.155, NUMARC 87-00, and the supplementary
uidance (NUMARC €7-00 Supplementary Questions/Answers; NUMARC 87-00 Major
ssumptions) dited December 27, 989, which was issued to the industry by
NUMARC on January -, 1990. The staff's concerns that are identified in this
SE shou'd be addreised by the licensee, and a revised response submitted to
the NRC within 60 days. The !icensee 1s expected to ensure that the baseline
assunptions of NUMARC 87<00 are applicable to the River Bend Station. Also,
the licensee shoulc ma‘ntain al) analyses and related information in he
documentation supporting the SBO submittal for further inspection and
:s:os:nont a4s may be uncertaken by the MRC to audit conformance with the SBO
ule.

Attachment:

SAIC-91/1261%, Technical Evaluation Report,
River Bend Station, Unit 1, Station
Rlackout Evaluation

Date:



