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1.0 INTRODUCTION

On July 21, 1988, the Code of Federa) kegulations, 10 CFR Part 50, was amended
to include a new Section 50,63, entitled “Loss of Al Alternating Current
Power," (Station Blackout). The Station Blackout ($BO) Rule requires that each
Tight-water cooled nuclear power plant be able to withstand and recover from an
SBO of o specified duration. The SBO Rule also requires licensees to submit
information es defined in Part 50.63 and to provide » plan and schedule for
conformance to the SBO rule. The SBO Rule further requires that the baseline
assumptions, analyses, and related information be available for NRC review.
Guidance for conformance to the SBO Rule is provided by (1) kegulatory Guide
(RG) 1,156, Station Blackout, (2) The Nuclear Management and Resources Council,
Inc. (NUMARC) 87-00, Guidelines and Technical Bases for NUMARC Initiatives
Addressing Station Blackout at Light Water Reactors, and (3) NUMARC 87.00
Supplemental Questions/Answers and Major Assumptions dated December 27, 196§,
(1ssued to the industry by NUMARC on January 4, 1990).

To facilitate the NRC staff's (hereafter referred to as staff) review of
Ticensee responses to the SBO Rule, the staff endorsed two generic response
formats, One response format is for use by plants preposing 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 the accuracy of
the results and maintain documentation that supports the stated results.
Compliance to the SBO Rule is verified by a review of the licensee's submittal,
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last 100 demands, Using this data, the target EDG reliability (0.95) selected
by the 1icentee is appropriate, Mowever, the licensee should also have the
EDG reliability data for the last 20 and 50 demands in the documentation to be
reteined by the licensee in support of the SBO submittals,

The "P1" grouping is based on an independence of offsite power clastification
of Group "1 1/2," & severe weather (SW) classification of Group “1," and an
extremely severe weather (ESW) classification of Group *1.*

After reviewing the available information in the licensee's submittals,
RG 1.165, NUMARC B7-00, and SAIC s TER, the staff agrees with the licensee's

evaluation of a d<hour SBO coping curatiun,

2. Alternate AC (AAC) Power Source

The alternate ac (AAC) power source proposed by the licensee at the McGuire
Nuclear Power Station (McGuire) 1s the Standby Shutdown Facility (SSF) diesel
generator. The licensee states that this AAC power source will operate systems
necessary for the required SBO coping duration and recovery therefrom.

2.2.1 General Staff Position on AAC Power Sources

The definition in 10 CFR §0.2, RG 1.156, and NUMARC 87-00 define an AAC power
source in terms of four attributes: (1) connections to the offsite or the
onsite AC power systems, (2) minimum potential for common cause failure with
the offsite power or the onsite emergency AC power sources, (3) timely
availability, and (4) required capacity and reliability, More specifically, ir
regard to the fourth attribute, the SBO Rule reads &s follows:

(4) Has sufficient capacity and reliability for operation of 211 systems
required for coping with station blackout and for the tine required to
bring and maintain the plant in safe shutdown (non-design basis
accident),



In view of the variety of types, capacities, capabilities of power sources
proposed as AAC sources by various licensees, the staff has characterized
proposed AAC power sources as being either optimum, fully capable, or
minime1ly capable. This characterization, which relates only to the capacity
attribute cited above, was necessary in order to facilitate the staff review of
licensee responses to the SBO Rule. 1t does not invalidate or revoke any

of the requirements or guidance applicable to AAC piwer sources.

An optimum AAC power source design fs one that is capable of powering timy)-
teneously both safety trains of normal safe shutdown systems and equ'pment.
Such a design, following actuation of the AAC source, would provide completely
redundant normal safe shutdown capability during an $BO and recovery therefrom
from the main control room,

A fully capable AAC power source desion is one that is capable of powering at
least cne complete sefety train of norna) safe shutdown systems and equipment,
This includes decay heat removal, battery charging, HVAC (heating, ventilation,
and sir conditioning), emergency lighting, and the associated controls and
instrumentation, Thus, although redundant capability is not available, a fully
capable AAL source would enable attainment of safe shutdown during an SPO and
recovery therefrom from the main control room,

A minimally capable AAC power source design is one that is not capable of
powering a1l (or any) normal safety train related safe shutdown equipment; but
1t 1s cepable of powering specific equipment that, in conjunction with
extensive manual operator actions both inside and outside of the control room,
is critical for attaining safe shutdown during an SBO., Appendix R diesels
proposed as an AAC source are examples of minimally capable AAC sources, With
this design, operability of the main control room coulc not be assured unless
the batteries were sized to operate for the SBO duration, or battery charging
capability was provided by the AAC source,



¢.2.1.1 Connectability of AAC Power Sources

The basic criteria governing the connectability of an AAC power source are
contained in 10 CFR §0.2 (The AAC source should be connectable to but normelly
not connected to the offsite or onsite EAC power systems.), end 10 CFR 60,63
(SBO should not assume a concurrent single feilure or design basis accident).
Therefore, as & minimum, an AAC source need only be connectable to one set ¢f
safe shutdown equipment, regardless of whether that equipment is part of &
safety train or not,

2.2.2 Proposed AAC Power Source

The licensee states that an AAC power source 1§ provided at McGuire which

meets the criteria specified fn NUMARC 87-00, Appendix B. The AAC power source
is the Standby Shutdown Facility (SSF) diese) generator which s the power
source for the Standby Shutdown System (SSS). The SSF diese) generator cannot
be started from the McGuire main control room, However, the licensee stated
that testing has demonstrated the ability of plant operations to start the SSF
diesel within 10 minutes of the recognition of the SBO event, which satisfies
the intent of the NUMARC guidance. The licensee added that the SSF diese)
generator has sufficient capacity and capability to operate equipment necessary
to maintain safe shutdown conditions for a d-hour SBO event. The licensee also
states that the SSF was originally designed to provide an a)ternate means of
achieving and maintaining hot standby conditions following a postulated fire

or sabotage event.

The 1icensee states that the AAC power source at McGuire 1s a €00V, 700k
self contained diesel gererator and is designed to meet the reguirements of
Appendix R, The SSF contains 1ts own control room, diese] generator, AC & DC
distribution systems, HVAC systems, and lighting system, The SSF diese)
generator powers one makeup pump per unit which is located inside containment,



In order to provide water to the steam generator, the norms) unit
turbine-driven AFW pump 1s required. The controls for the pump are independent
of the norma! plant controls,

The stoff's assessment of the capacity and connectability of the proposed AAC
source indicates that it falls into the minimelly capable category 8¢ discussed
in Section 2.2.1 above and meets the connectability requirements of

Sectfon £.2.1.1. abeve. The proposed AAC source fs normally in standby and
does not power any safety train related safe shutdown buses. However, in
conjunction with some manual cperator actions outside the contro! room, it i¢
capable of powerine specific loads that are able to shutdown the plant (hot
standby) during an SBJ event,

The SSF has been approved for Appendix R by the NRC to be capable of
mainteining both units in hot standby for a period of up to 72 hours, &nd,
with the exception of the AFW pump, is completely independent of the norma)
plant systems, Since the SSF diese) generator meets the criteria of

NUFARC 87-00, Appendix B, the staff considers it to be an acceptable AAC power
source.

2.3 Station Blackout Coping Capability

The characteristics of the following plant systems and components were reviewed
to assure that the systems have the availability, adequacy, and capability to
schieve and maintain 2 safe shutdown and to recover from an SBO for a 4-hour
coping euration,

¢.3.1 Condensate Inventory for Decay Heat Removal

The licensec stated that 75,452 gallons of water are required for decay-heat
removal during the 4-hour coping period and that the turbine-driven auxiliary
feedvater pumps would be aligned to the following sources of condensate-grade
water:






units, Batteries A and C make up ore division for each unit, as do batteries

£ and D, There are five battery chargers for the site, one for each battery

ang one spare charger, each of whish have the ability to be powered frem either
unit. FEach battery charger has the capacity and connectability to power &
complete division of batteries (either batteries A and C or B and D). The
Ticensee further states that each EDG 1s able to power two of the norma) battery
chargers as well as the spare charger. Since one EDG will be available in the
NBO unit, two of the norma)l battery chargers and hence one division in each unit
will be powered. Therefore, we conclude that, McGuire has sufficient Lattery
capacity to cope with a d-hous SBO event,

2.3.3 Compressed Air

The licensee stated that no air-operated velves are relied upon to maintain
hot standby from the SSF, llowever, the licensee 1s planning to remove decay
heat during an SBO event by using the steam generator safety valves (Svs)
instead of the atmospheric dump valves (ADVs), Should cooldown become
necessary pursuant to procedure ECA 0.0, the licensee canr manually operate the
ADVs, In addition to the ADVs, the AFW flow contro) valves which are also air
operated during normal operation will be manually cperated in order to control
the steam-generator water level during an SBO event,

Based on its review, the staff concludes that compressed air is not relied
upon to cope with an SBO event at the McGuire plant, However, the licensee
should ensure the accessibility to the above cited valves and the habitabilfty
in the areas where the above cited valves are located during an SBO event,

Recormendation: The licensee shuuld ensure and confirm the accessibility to

the above cited valves énd the habitability in the areas where these valves are
located during an SBO event.
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2.3.4 Effects of Loss of Ventilation

The 1icensee, using the guidance described in NUMARC 87-00, i16entificd the
containment, annulus, AFW pump room, turbine-driven AFW pump pit, mechanica)
penetration rooms, and inboard doghouses as the dominant areas of concern (DACs)
and performed analyses to determine the effects of loss of ventilation in these
DACs curing an SBO event (see SAIC TER for the 11st of the DACs and their
essociated calculated temperatures). 1t was also determired that the control
room and switchgear room are not DACS. The staff's evaluation of the effects
of loss of ventilation in each of these areas is provided below:

2.3.4,1 Containment

The Yicensee performed plant-specific analyses to evaluate the containment
response uncder SBO conditions. The licensee calculated & meximum temperature
of 205°F which 1s well below the calculated peak temperature of 326°F resulting
from a main steam Yine break. Therefore, the licensee concluded that the
containment temperature resulting from an SBO event is not a concern,

Based on 1ts review, the staff agrees with the licensee that the containment
temperature resuiting from an SBO event is not a concern at the McGuire plant,

2.3.4,2 AFW Pump Room and Turbine-Driven AFW Pump Pit

The Yicentes stated that the calculated peak temperatures during an SBO event
for the AFW pump room and the turbine-driven AFW pump pit are 127°F and 143°F,
respectively. These calculated peak temperatures are well below the guidance
of temperature 1imits described in NUMARC B7-00 for equipment operability,
Therefore, the licensee concludes that there is reasonable assurance of
operability of SBO response ecuipment in these areas,

Based on its review, the staff agrees with the licensee that there is
reasonable assurance of operability of SBO response equipment in these areas.



Recommendation: The licensee should ensure the accessibility and habitability
in these areas for the manua) operation of AFW flow control valves during an
SED event,

¢.3.4.3 Control Room

The 1icensee stated that the main control room fs shared between the units, and
15 served by a shared heating, ventilation, and air conditioning (HVAC) system,
The HVAC system, which will be powered from the non<blacked out (NBO) unit's
available EDG, will be avatlable approximately 45 minutes after the onset of an
SBO cvent, The licensee stated that the control-room temperature wil) be
maintained at approximately 75°F with & possible short-duration excursion above
76°F (but not exceeding 120°F) for the period required to realign the HVAC to
the operable EDG. The licensee, therefore, concluded that the control room is
not a DAC.

Based on its review, the staff agrees with the licensee that the control room
at the McGuire plant 1s not a DAC.

Recommendation: The licensee should provide a procedure which will require
the operators to open instrument cabinet doors within 30 minutes following
an SBO in accordance with the guidance described in NUMARC 87-00,

2.3.4.4 Switchgear Room

The contrul complex HVAC system also provides ventilation for the suitchgear
rooms. Therefore, the switchgear rooms will have HVAC aveilable within

45 minutes of the onset of an SBO event and will not exceed 120°F during an
SBO event, Consequently, the l1icensee concluded that the switchgear rooms
are not DACs,

Based on its review, the staff agrees with the licensee that the switchgear
rooms at the McGuire plant are not DACs.



2.3.4.%5 Annulus, Mechanica) Penetration Rooms and Doghouses (Inboard/Outhoard)

The licensee stated that plant-specific calculations and assumptions were used
to determine the temperature in these DACs and that reasonable assurance of the
operability of SBO response equipment in these DACS has been provided in
accordance vwith the guidance described in NUMARC B7-00. Therefore, the licensee
concluded that no modifications or procedure changes arc required to provide
reasonable assurance of equipment operability,

Eased on 1ts review, the staff agrees with the licersee that there is
reasonable assurance of SBO response equipment operability in the above DACs
during an SBO event ot the McGuire plant. However, with regard to the
doghouses where the SVs are located the licensee should ensure (8s indicated in
the above Section 2.3.3) the accessibility and habitability for the manual
operation of the SVs. 1In addition, the licensee should verify that no manus)
operation of SBO response equipment in the annulus and mechanical penetratior
rooms is required during an SBO event,

Recommendation: The 1icensee should verify that no manual operation of SBO
response equipment in the annulus and mechanica) penetration rooms is required
during an SBO event.

2.3.5 Containment lsolation

The licensee stated that the plant List of containment isolation valves (Clvs)
has been reviewed to verify that valves which must be capable of being closed
or that must be opersted (cycled) under SBO conditions can be positioned with
indication independent of the blacked-out unit's Class-1E power supplies.

The licensee concluded that no modifications or associated procedure changes
are required to ensure that appropriate containment integrity can be provided
under SBO conditions,

Based on its review, the staff concludes that the containment isolation valve
design and operation at the McGuire plant have met the intent of the guidance
described in RG 1.155 and are, therefore, acceptable,
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this evaluation, the 1icensee should be aware of the potentia) impact of this
resolution on their analyses and actions addressing conformance to the SBO
rule,

2.4 Procedures and Training

The licensee stated that plant procedures have been reviewed and, where
necessary, will be modified to meet the guidelines of NUMARC 8700, Section 4,
in the following areas:

“ Station blackout response,
¢ AC power restoration, and
“ Severe weather guidelines,

The licensee identified the procedures that have been reviewed as well as
those that have been modified to cope with an SBO event. 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 may be required to ensure appropriate response to an SBO event. Although
personnel training requirements for an SBO response were not specifically
addressec by the licensee's submittal, the staff expects the licensee to
implement the apprepriate training to ensure an effective response to an SBO
event,

2.5 Proposed Modifications

The licensee has not identified any potential design changes or modifications
which will be required for the plant to cope with an SBO event,

2.6 Quality Assurance and Technical Specifications

The licensee states that the SBO response equipment 1s classified into three
Quality Assurance (QA) categories. The three categories are 10 CFR 50,
Appendix B, which covers safety-related equipment; 10 CFR 50, Appendix R,



which covers fire and security-related equipment; and RG 1,156, Appendix A,
which would cover the SBO equipment not covered in these categories. The
licensee added that equipment covered by Appendices B and R meet the QA
requirements of RG 1,156, Additionally, the licensee states that it is in the
process of establishing a QA program which meets the requirements of RG 1,165,
Appendix A, The staff accepts the licensee's commitment to establish a QA
program which meets the guidelines of RG 1,156 and concludes that #11 equipment
required during an 580 1s, or will be covered under an appropriste QA progran,

The Technical Specifications (75) for the SBO equipment are currently being
considered generically by the NRC in the context of the Technical Specificetion
Improvement Program and remains an open iterm &t this time, However, the staff
expects plant procedures to reflect the appropriate testing and surveillance
requirements to ensure the operability of the necessary SBO equipment., 1f the
staff later determines that TS regarding the SEO equipment is warranted, the
Jicensee wil)l be notified of the implementation requirements.

¢.7 EDG Reliability Program

The licensee's submittalt on SBO did not specifically address the comnitment
to implement an EDG reliability program to conform to the guidance of RG 1,155,
Position 1.2,

Recommendation: The licensee should provide confirmation and include in the
documentation supporting the SBO submittals that a program meeting as a minimum
the guidance of RG 1,156, Position 1.2, 1s in place or will be implemented,

2.8 Scope of Staff Review

The SBO Rule (10 CFR 50.63) requires licensees to submit a response containing
specifically defined information. 1t also requires utilities "...to have
baseline assumptions, analyses, and related information used in their coping
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evaluations available for NRC review." The staff and its contractor (SAIC)

did not perform & detailed review of any proposed procedura) modifications
which are scheduled for later implementation, However, based on our review of
the licensec's supporting cocumentation, 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 SBO Rule, Additiona) items mey be added
85 2 result of the staff review of the actions taken by the licensee in
response to this SE.

8. HMardwere and procedural modifications,

b. SBO procedures in accordance with RG 1,155, Position 3.4, and
NUMARC 6700, Section 4,

¢. Operator staffing and training to follow the identified actions in
the SBO procedures,

d. EDG reliability program meets, as & minimum, the guide)ines of
RG 1.158,

€. Equipment and components recuired to cope with an SEQ are
incorporated in a QA program that meets the guidance of KG 1.155,
Appendix A, and

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

2.0 Summary and Conclusion

The staff has reviewed the licensee's responses to the SBO Rule (10 CFR 50.632)
and the TER prepared by the staff's consultent, SAIC., Based on our review,
some confirmations and commitments need to be made as described in the
recommendations itemized herein. These include verificetion of the
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accessibility for the SVs and AFW flow control valves and verification of
operator habitebility under SBO conditions, confirmation of procedures to open
the control room cabinet doors within 30 minutes of an $BO, verification that
no manual operation of SBO equipment in the annulus and mechanica! penetration
rooms 15 required during an SBO event, and implementation of an EDG Reliabi1ity
Program in accordance with the guidelines of RG 1,166, Section 1.2. The
Ticensee should include the documentation associated with the above actions and
verifications with the other documentatiun supporting the $BO submittal, and
maintein this documentation for further inspection and assessment as may be
undertaken by the NR( to further verify confirmation with the SBO Rule,

Based on our review of the submittals, we fino the Yicensee's responses and
proposed method of dealing with an SED to be in conformance with the SBO Rule
contingent upon reccipt of confirmation from the Ticensee within 30 days that
the recommendations identified within this SE will be implemented. The
schedule for implementation should also be provided in accordance with

10 CFR §0.62 (c)(4).
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