UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D C 20666

ENCLOSURE
SAEETY EVALUATION BY THE OFFICE OF NUCLZAR REACTOR REFULATION
STATION BLACKOUT RULE (10 CFR $0.63)
ENTERGY QPERATIONS, INC
WATERFORD STEAM ELECTRIC STATION UNIT 3

1.0 INTRODUCTION

On July 21, 1988, the Code of Federal Regulations, 10 CFR Part 50, was amended
to include a new Section 50,63, entitled "Loss of A1l Alternating Current
Power" (Station Blackout). The Station Blackout (SBO) Rule requires that each
light-water-cooled nuclear power plant be able to withstand and recover from
an SBO of a specified duration, requires licensees to submit information as
defined in 10 CFR 50.63, and requires licensees to provide a plan and schedule
for conformance to the SBO Rule. The SBO Rule further requires that the
baselines assumptions, analyses, and related infcrmation be available for NRC
review, Guidance for cunformance to the SBO Rule is provided by (1)
Regulatory Guide (RG) 1.155, Station Blackout, (2) the Nuclear Management and
Resources Council, Inc. (NUMARC) 87-00, Guidelines and Technical Rases for
NUMARC Initiatives Addrassin? Station Blackout at Light Water Reactors, and
(3) NUMARC 87-00 Surplemental Questions/Answers and Major Assumptions dated
December 27, 1989, (issued to the industry by Nuclear Maragement znd Resource
Council, Inc. (NUMARC) on January 4, 1990),

To facilitate the NRC staff's (hereafter referred to as staff) review of
licensee responses to the SBO Rule, the staff endorsed two generic responses
format<. 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 verify tne
accuracy of the resulte and maintain documentation that supports the stated
vesults. Compliance to the SBO Rule is verified by a review of the licensee's
submittal, an auait review of the supporting documentation as deemed necessary
and possible follow-un NRC ing, ections to ensure that the lizensee has
implemented the appropriate hardware and/or procedure modifications that wil)
be required to comply with the SBO Rule.

The license's responses to the SBO Rule were provided by letters from

R. F. Burski on April 14, 1983, March 30, 1990, March 21, and August 30, 1991,
to the U.S. Wuclear Regulatory Commission, Document Control Desk. Also, there
was a teleconference between representatives of the licensee and the NRC staff
on July 1, 1991. The licensee’s responses were reviewed by Science
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Applications International Corporation (SAIC) under contract to the NRC. The
results of the review are documented by a SAIC Technical tvaluation Report
(Ttll SAIC-91/1254, "Waterford Steam flectric Station, Unit 3, Station
Blackout Evaluation,” dated December 11, 1991 (Attachment).

2.0 EYALUATION

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
Attachment for details). The staff findings and recommendations are
summarized as follows:

2.1 Station Blackout Ouration

The licensee has calculated a minimum acceptable SBO duration of 4 hours based
on the plant offsite AC power design characteristic Group “""2," an emergency
AC (EAC) power configuration Group "C," and a target Emergency Diesel
Generator (EDG) reliability of 0.975. The licensee based the selection of the
"P2" group on an independence of offsite power classification of Group “13," a
severe wezther (SW) classification of Group “1" and an extremely severe
weather (ESW) classification of Group "3." The Group "C" CAC configuration is
based on two 4400kW EDGs credited as emergency AC power supplies with one EDG
required to operate safe shutdown equipment following a loss of offsite power,
The target EDG reliability was based on having an average EDG reliahility
greater than 0,94 over the last 50 demands. Using this data, the target EDG
rollab111t{ (0.975) seiected ba the licensee is appropriate. However, the
licensee should also include the EDG reliability calculations for the last 20
and 100 demands in the documentation to be retained by the licensee in support
of the SBO submittals.

The licensee's ESW classification is not consistent with the information
provided in NUMARC 87-00, According to Table 3-2 of NUMARC 87-00, the ESW
classification 1s Group “4" instead of Group "3" as selected by the licensee.
However, the offsite AC power design characteristic Group (P2) of the plant is
unaffected by this discrepancy.

After reviewing the available information in the licensee's submittals, RG
1.155, NUMARC 87-00, and SAIC's TER, the staff agrees with the licensee's
evaluation of a 4-hour SBO coping duration.

2.2 Station Blackout Coping Capability

The licensee has proposed coping independent of AC power for the required SBO
coping duration of 4 hours and recovery therefrom. The characteristics of the
following plant systems and components were reviewed to assure that tne
systems have the availability, adequacy, and canubility to achieve and
:aint:in a safe shutdown and to recover from an SBO for a 4-hour coping
uration,



2.2.1 Sondensate Inventory for Decay Heat Removal

The licensee stated that approximately 80,000 gallons of water are required
for decay heat removal during 2 4-hour SBO event at the Waterford plant and
that the depressurization of the primary system is not inftiated unti)
electrical power is restored. The plant Technical Specifications (75) require
a minimum permissible condensate inventory of 170,000 gallons to be maintained
in the condensate storage tank. This TS required capacity exceeds the amount
of water needed to cope with a d-hour SBO event. Therefore, the licensee
concluded that the condensate is sufficient to cope with a d-hour SBO event,

Based on its review, the staff agrees with the licensee that there s
sufficient condensate at the Waterford plant to cope with « 4-hour SBO event.

2.2.2 (lass IE Battery Capacity

The licensee stated that Waterford 3 has three safety related battery systems
(3A-S, 3B-5, and 3AB-S) and all three battery systems are used during an SBO
event. The licensee assumed that load shedding occurs within 30 minutes of
the onset of the SBO event., The licensee used a final cel) voltage of 1.75 ¥
to demonstrate adequate battery capacity and conc¢luded that batteries 3A-S and
38-S have approximately 10% and battery 3JAB-S 4% excess capacity for a d-hour
SBO. The vo tagu at the equipment terminals remains above the minimum
required for SBO equipment to operate during the SBO event,

The staff has identified the following concerns regarding the adequacy of the
batteries:

a. The licensee proposes to shed the instrumentation from the batteries
during an SBO. This is not in accordance with the guidance orovided in
"NUMARC Supplemental Questions and Answers," Item Number 7 The norma)
battery-backed plant monitoring and electrical system contr 3 are an
integral part of the control room and are considered essentiai for
successfully coping with and recovering from an SBO. If monitering
systems are not shed, the batteries may not have enough capacity to
support the 4-hour SBO coping duration,

b. Although the licensee identified the breakers to be openad, the )licensee
did not specifically identify the loads being . ed during an SBC event.

¢. For the battery calculation, the licen<ee assumed an initial electrolyte
temperature of 77°F. The Vicensee sheold ensure that the temperature of
the batteries will not drop below this temperature under all circum-
stancer,
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ns: The licensee should: (1) estabiish an administrative
procedure to ensure that the room temperatures in the DACs during normal power
operation will not exceed the assumed initial temperatures during an SBO
event, and (2) establish a procedure in accordance with the guidance described
in NUMARC 87-00 to open the c.ntrol room cabinets and doo:s within 30 minutes
of the onset of an SBO event.

2.2.5 (Containment Isclation

The licensee stated that the containment isolation vaives have vee: ~eviewed
to verify that containment isolation vaives that must be capable ¢f being
closed or operated during an SBO event can be positioned with indicaticn
independent of the unit's preferred and Class 1E AC power supply. No
modifications and/or associated procedure changes will be required to ensure
that appropriate containment integrity can be provided during an SBO event.

Based on its review, the staff concludes that the contairment isolation valve
design and separation at the Waterford plant meets the .ntent of the guidance
described in RG 1.'55, and are acceptable

2.2.6 Reactor Coolant Inventory

The licensee stated that the ability to maintain adequate reactor coolant
system (RCS) inventory t. ensure that the core is cuoled has been assessed for
4 hours. A plant-specific analysis was used for this assessment, The
licensee stated that the expected rates of reactor coolant inventory loss
under SBO conditions do not result in core uncovery. Therefore, RCS makeup
systems under SBO conditions are not required to maintain core cocling.

Expected maximum losses from the RCS are 25 gpm from each of the RCS pumps,
and 12 gpm allowed by the TS for a total of 112 gpm. Over 4 hours this leak
rate results in a loss of 4,010 cubic feet. The total RCS inventory available
is 11,000 cubic feet which inciudes 800 cubic feet of water in the
pressurizer. At the end of 4 hours, the pressurizer is empty and the system
has lost 3,210 cubic feet of water. The remaining inventory is sufficient to
keep the core covered and cooled through natural circulation. Therefore, the
plant has sufficient reactor coolant inventory for the $30.

The reactor coolant inventory evaluation as descr.be.. above was based on the
auidance provided in NUMARC 87-00 of 25 5. per reactor coolant pump (RCP)
seal leakage for pressurized water reactors. The 25 gpm value was agreed to
Letween NUMARC and the staff pending resolution of Generic Issue (GI) 23. If
the final resolution of GI-23 defines higher RCP leakage rates than assumed
for this evaluation, the licensee should be aware of the potential impact of
tgls r:solution on their analyses and a~tions addressing conformance to the
SEv Rule.



2.3 Proposed Procedyres and Training

The licensee stated that plant procedures have been reviewed and modified to
meet the guicdelines in NUMARC 87-00, Section 4, in the following areas:
1) AC power restoration and 2) severe weather.

The staff did not review the procedures or proposed procedure modifications.
The staff expects the licensee to implement and maintain these procedures
including any others that mav be required to ensure an appropriate response to
an SBO event. Although personne 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 to an SBO,

2.4 Proposed Modifications

The licensee stated that no modifications are required to cope with an SBO for
4 hours. However, there are several concerns which may require modifica-tions
for their resolutions. These include battery capacity (Section 2.2.2),
procedures to ensure that the room temperaturs in the DACs during normal power
operation will not exceed the assumed initial temperature and to open the
contrel voom cabinets and doors within 30 minutes of the onset of an SBO event
{Sectizn, 2.2.4).

The licensee should include a full description including the
nature and objectives of any required modifications in the documentation that
is to be maintained by the licensee in support of the SBO submittals.

2.5 Quality Assvrance and Technical Specifications

The licensee did not specifically address Quality Assurance (QA) or TS for the
SBO equipment. The 1S for the SBO equipment are currently being considered
generically by the NRC in the context of the Technical Specification
Improvement Proyram and remains an open item at tnis time. If the staff later
determines that TS regarding the SBO equipment is warranted, the licerisee will
be notified of the implementation requirements.

i The licensee should verify and confirm tha. the SBO equipment
is or will be covered by an appropriate QA program consictent with the
guidance of Appendix A. RG 1.155. Verification that such a program is in
place should included as part of the documentation supporting the SBO Rule
response.



2.6 [EDG Reliability Program

The licensee has committed that th target reliability of 0.975 will be
maintained. However, the licensee did not specifically state that a
reltability program in accordance with RG 1.155, Section 1.2, will be
implemented.

The licensee should implement an EDG reliability program
which as a minimum meets the guidance of RG 1.155, Section 1.2. Confirmstion
that such a program is in place or will be implemented should be included in
t:e ?ocumentation supporting the SBO submittals that is to be maintained by
the licensee.

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, analyses, and related information us~d 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
vhich are scheduled for later implementation., HKowever, based on our review of
the licensee's supporting documentation, we have identified the following
areas for focus in any follow-up inspection or assessment that may be
undertaken by the NRC to verify conformance with the SBU Rule. Additional
ftems 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. SB0 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 procedures,

d. EOG ;a1iab11ity program meets, as a minimum, the guidelines of RG
1.158,

e. Equipment and components required to cope with an SBO are
incorporated in a QA program that meets the guidance of RG 1.158,
Appendix A, and

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



3.0 SUMMARY AND CONCLUSION

The staff has reviewed the licensee's responses to the SBO Rule (10 CFR 50.63)
and the TER preparad by the staff’'s consultant, SAIC. Based on our review,
several confirmations and commitments need to be made as describad in the
recommendations itemized herein., These inciude verification and confirmation
to assure the Class 1E battery is adequate, confirmation that a procedure is
established to ensure that the room temperature in the DACs during normal
plant operation will not exceed the assumed initial temperature and that
control room cabinets and doors are opened within 30 minutes of the onset of
an SBO event, description of any proposed modifications, confirmation *hat the
SBO equipment is covered by an appropriate QA program consistent with RG
1.155, and a commitment to implement an EDG reliability program that meets, as
a minimum, the guidelines of RG. 1.155, Section 1.2. The licensee should
include the documentation associated with the above actions and verifications
with the other documentation suppurting the SBO submittal, and maintain this
documentation for further inspection and assessment as may be undertaken by
the NRC to futher verify conformance with the SBO Rule.

Based on our review of the submittals, we find the licensee’s response: and

proposed nethod 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 identified within this SE will be implemented. The

gghggu1e :or implementation should also be provided in accordance with 10 CFR
£3{c)(4).
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