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The target EDC reliability of 0.975 will be maintained.

A target EDG reliability of 0,975 is justified based on
having a nuclear unit average EDG reliability for the last
100 demarnids greater than 0,45, consistent with NUMARC
87-00, Section 3.2.4.

An EDC reliability program will be implemented to monitor
and maintain the EDG target reliability of 0.975 utilizing
the guidance in Regulatory Cuide 1,155, Section 1.2, 1If
the EDG performance falls below the target reliability
level of 0.975, action will be taken as required by the
EDG reliability program to restore the affected EDC to the
target reliability level.

An AAC power source will be utilized at the PBAPS to power
safe shucdown loadeg for both units during a SBO event

which meets the criteria specified in Appendix B to NUMARC
87-00. The AAC power source ig the remaining Class 1E EDC

8inc ° i~ EDGC mects the assumptione in Section 2.3.1 of
NUM:+ #-00. That is, one EDG is available to sarve as
the . " ' ring an SBO event after assuming that the

requirea EAC power sources, accounting for single failure,
are not available to power safe shutdown loads.

The AAC power source for the PBAPS utilize: the excnss
redundancy cf the EDG configuration. PBAPS has four EDCa
shared between two units. A LOOP event or a station
blackoul affects both units at the same time (i.e., there
is not one blacked-out unit and one non-blacked out unit).
Our station blackout analysis was performed based on both
units being blacked out at the same time, which is
consistent with the design of the electrical distribution
system at FPBAFS,

A loading analysis has been performed which confirms that
the EDGs can power the required safe shutdown loade while
maintaining the appropriate voltage and frequency
standards during a LOOP evont. This analysies has
identified loading conditions that must be met prior to
the starting of a Residual Heat Removal (RHR) pump or a
High Pressure Service Water (HPSW) pump. The results of
the loading analysis are applicable to the loading of the
AAC power source,

In accordance with NUMARC 87-00, Section 2.4.1, the PBAPS
AAC power source will be available to power necessary safe
ghutdown equipment within one hour of the onset of the
station blackout event Any one of the four EDGs can be
used as an AAC power source, and has sufficient capacity
and capability to operate systems necessary to shutdown
both units during a station blackout event,

An AC independent coping analysis was performed for the
one hour duration prisr to bringing the AAC power source
on-line during an SBO event. This one hour coping
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Class 1E Battery Capacity (Section 7.2.2)

The AAC power source energiz the 125V battery  .argers
within one hour of the onset of station blackout. These
battery loades include power vestoration from either the
EAC EDG power supplies or the preferred offsite pover
source, A battery capacity calculation has been perforned
in accordance with NUMARC 87-00, Seztion 7.2.2, to verify
that the Class 1E batteries have sufficient capacity to
meet station blackout loads for one hour without battery
charging and for the subsequent seven hours with charging.
Operator actions are credited in this analysis at one hour
to reduce the DC loading.

Compressed Air (Section 7.2.3)

Aiv-operated valves relied up n to cope with a station
blackout for eight hours have sufficient backup
air/nitrogen sources to perform their required functions
or fail in the safe position. The Automatic
Depressurization System (ADS) valves are provided with a
separate short-term, safety grade, pneumatic supply and
also a long-term, backup, safet grade, pneumatic supply
of nitrogen,

Effecte of Loss of Ventilation (Section 7.2.4)

The AAC power source will provide ventilation te various
areas within one hour of a station blackout event,

Certain of these areas will contain significant heat loads
prior to the initiation of ventilation. Descriptions of
the ambient air temperature analyses forv the jidentified
dominant areas of concern are provided below.

a. HPCI and KCIC Pump Room Analyeis

The initiation of a station blackout event will
result in an immediate reactor scram. #soth HPCI and
RCIC systeme will initiate on low reactor water
level ,

Within about 10 minutes inte the transient, operators
will secure the HPFC! system and use the RCIC syetem
to maintain adequate core cooling. The RCIC system
is designed to provide adequate make-up water to the
reactor vessel following reactor shutdown.

Operability of the egquipment in the HPCI pump room is
snsured by an analysis performed as part of the
station fire protection analysis which calculates
that the ambient air temperature will be about 156°F
atter four hours of HPCI operation without
supplemental cooling. This analysis demonstrates
operability of HPCI room componente at temperatures
in excess of 156°F. Therefore, operation of the HPCI
system is verified for the short duration (about 10
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relative humidity, 95°F outside air temperature, and
105°F adjacent room temperature. Operator actions
include removing selected ceilina tiAeu before
control room tempera’ ire reaches 105 F to establieh
adequate crose ventilation. Also, to ensure propet
equipment operability, doors to Centrol Room cabinets
containing shutdown equipment must be opened within
30 minutes of the start of the station blackout
event.

Cable Spreading Room Analyeis

A non-NUMARC 87-00 analyeis was performed to
determine the ambient air temperature in the cable
spreading room during an 8-hour stetion blackout
induced lose of ventilaLion. Heat generation during
station blacxkout is from operating electrical
components such as 125 VDC power distribution panels,
relays, and emergency lighting. The calculation
predicted that the 8-hour loss of ventilation
temperature would be 147°F,

The Arrheniue eguation wae applied to ensure the
operability of the electronic componente located in
the cable spreading room which are needed to safely
ehutdown both units during a SRO event. Based on our
analysis, we concluded that the electrical components
can reasonably be expected to operate at 147°F in the
cable spreading room for at least the A-hour period
of the station blackout event.

Containment Analysis

A non-NUMARC 87-00 analysis was used to determine the
primary containment (drywell) and suppression pool
(torus) response to a station blackout event. The
containment and suppression pool will heatup during
the station blackout due to reactor decay heat and
assumed primary system leakage. In accordance with
NUMARC 87-00, a primary system leakage of 61 gpm was
asgumed. This includes 25 gpm identified leakage
(1.e., maximum leakage allowed by Technical
Specifications) plus 18 gpm leakage from each
recirculation pump seal,

The containr~ant and suppression pool analysis assumed
that the RHR torus cooling and RHR shutdown cooling
mndes of operation were not available during the
station blackout event, No credit needs to be taken
for torus pressurization in order to achieve and
maintain safe shutdown during the SBO event and
recovery., The resulting primary containment
temgoratures and pressures were calculated to be
284°F and 40 peig, respectively, at eight hours into
the station blachkout event (see the attached Figures
4 and 5). The primary containment temperature of
284°F is less than the primary containment LOCA
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gqualification ter rature. The resulting containment
pressure of 40 psig is significantly lees than the
primary containment design pressure of %56 psig.

The suppression pool temperature and pressure
response to a station blackout svent is shown in the
attached Figures 6 and 7. The resulting pressure of
about 38 peig is less than the desiagn suppreasion
pool pressure which is 56 peig.

The integrated volume of water used from the CST te
provide make-up water to the reactor vessel during
the station hlackout is shown in Figure B. The
containment tuppression pool analyr‘s ghows that the
total water inventory requirement from the CST will
be less than 90,000 gallons, which ie less than the
initial minimum CST inventory.

The containment and suppression peol analyeie showe
that there will be significant margin between the
suppression pool temperature heat capacity
temperature limits (HCTL) during depressurization of
the reactor vessel. However, the calculation
indicates that at about seven hours into the
transient and at 150 psig reactor pressure and 215°F
suppreassion pool temperature, the HCTL will be
reached and exceeded by about R°F. However, this was
concluded to be acceptable because a further analyesis
wvag performed which assumed reactor veesse)
depressurization from 150 peig to zero reactor
pressure at thie point. The resulting containment
pressure would be about 44 psig which is less than
the containment design pressure of %6 psig. The
attached Figures 2 through 9 summarize the calculated
containment and suppression pool response to a
station blackout event of eight hours,

Other Plant Areas

Increased temperature in the steam tunnel at PBAPS
does not affect any equipment necessary for aafe
shutdown during a station blackout. Therefore, {t
wae not considered a possible dominant area of
concern and was not analyzed.

The EDG room was not analyzed for loss of ventilation
because room ventilation is provided when the AAC EDG
comes on-line.

The electrical inverters are located in open areas
throughout the plant. We determined that any heat
generated from the inverters would have minimal
thermal effect on the plant area. Thus, these areas
were not considered as a potential dominant area of
concern,
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4 XV bus O0A19. No part of the 13kV system is needed for
response to & SBO event.

Proposed Plant Modifications

The guidelines in Regulatory Cuide 1.155 and the methodology
presented in the NUMARC B7-00 document were used to verify
proper operability of plant egquipment during a station blackout
event, Therefore, no plant equipment modifications are
necessary to satisfy station blackout requiremente specified in
10CFRS0.63.

Proposed Schedule to Implement Station Blackout Frocedural
Changes

The future procedure changes identified in Parta A, B, and C of
this submittal will be completed within one year after the
notification provided by tne Director, Office of Nuclear
Regulation in accordance with 10CFR50.63(c)(3).

2122a.7d0o¢
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FIGURE 1 STATION ONE-LINE DIAGRAM
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EAC DIESEL CONBINRTIO

TABLE 1

{Cont.)

N LOADING SUNRARY

Rlos L __DIESELS €2 ¢ €2 | DIESELS E2 B4 | DIESELE E3 4 B4
| |
£e2 EE3 B3 MFD | ERE EE3 G4 BKFD | E3R £33 te DD
| |
T T A T T R YT O T T YT I VYT R N 3 ;
£ Core Bpray Pusp 0 ¢ L ¢ ¢ o | 0 ¢ (4
AW Service MrPap (1) 0 b2 B | 0 bee ek | B L
& Ewer Service Wtr Pap (1) 208 ] " Y YT WYY
5 CRD Pusp @ f | [ @ A ¢ 0 ]
b Motor Operated Vive ¢ ¢ 0 | ¢ L ¢ ¢ ¢
Thaergeney Lighting (&) @ % % | @ ¥ M 1 & 8 W - ray e
6 06 Jokt Cool Pux Pap ] ] [ ¢ 0 e | @ 0 [
» Lube D) Aux Pusp LT N, I
§ 00 Fuel 01l Tens Pap (1) ¢ §¢ 5V o T L R G L N T (L e
b Aftr Cool Aux Pap | |
18 06 Start Rir Cowp O D T R N L
1) 250V § 24V Bat Chrgr 16 1 A i i 4 PO S | sty Ihe B Y
12 125V Batt Ohargers (D) 3R 1] 19 | 30 1 19 | 30 30 160
It RO WPE vt @ 19 19 Wb 1 18 18 46 | 6 y 9
I4 RBOK Pups ] ¢ [ ] [ R B B MR Ly
15 Drywell Cooler Fans ¢ ¢ [ ] ¢ e | ) @ ¢
CotrlRoVent Fans_ (1) 0 0 1 | 6 6 1 |t e 8
17 Energ Swgr Sply Fans (1) ¢ R 0 [ I I 4 ¢ [ T T
18 Eaerg Swgr Exh Fans (1) @ (T 0 e a1 ¢ ¢
19 Bat Roos Exh Fans (1) ? 0 13 | 0 2 13 | 13 8 ¢
20 DG Yot & Pap Ra Fans (1) oo FROME i SR T SRR | R RN DR S S G
21 RMR Re Cool Units (1) 0 13 i3 | ¢ 13 13 | 13 @ 13
& WC1 Re Cob) Units L N T R ¢ (R
23 RCIC Re Cool Units (D) O R B N ) L U O FRR SR DN SRS e o i
24 (S Re Cool Units 0 ] e | 8 ] | 0 0 @
25 BGTS Exh Fans ® ] 0 | 0 @ [ ¢ e ¢
& 016 Exhaust Her ¢ G T SR S A T PR AR A i
27 SLC Pusp @ ] e ] ] L v ] ¢
20 SLC Meater e ¢ ¢ | ¢ 0 e | ¢ ¢ #
29 S Vib I Trael Sern WOV VTTRY Yy v Yy WYy o [
§ Screen Wash Pusp | |
30 120/2060 Dist Prls 2 & i3 | 3R & 88 | 35 16 101
31 Plant Stack Dil Fan ? PEEi W G NS WS AN T T S T
32 Rx Area, Ref Flr 4 e ® ® | 0 @ e | 74 0 @
Coap Hirs & Vnt Fos | ]
id Md Equip Y YTTTTTY Ty st Ty Ty Ty
34 Rir Coapressors 8 ¢ 0 I e ¢ e | [ ) 4
35 Misc Loads/Bys Loss (2) 104 ¢ @2 1830 | s 2 12301 60 el 168 +0
e : S [ : LS e
T0TAL A2 RASH | 472 E458 | & 9
DIESEL TOTRL 9N oM | 2930 8920 | 238 2972

¢ Includes intake structure ventilation

Y T Tnteraittent Toads (See Ritachaent S For details)
0 Includes transforser QRXDA no-load losses (18kW)
(1} Required loads
(2) Soue loads way be required
(3) Only 6 of 8 battery chargers are required
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Notesa:

(1) Reguired Loads

TALIE 2
SAFE SHUTDOWN LOADS DURING A STATION BLACKOUT
BOTH UNITS - 1 EDG

DIESEL E1
(Typical)

E13 E22
0 0

0 0

0 0

0 0

0 0

0 0
26 20
0 0

0 0

0 0

1 16
30 30
18 bR
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o} 0

0 0

0 0

0 0

0 0
(¢} 0
0 0]

1 0

0 0

0 0

0 0

0 0

0 0

0 46
20 32
0 0

0 0

0 0
81 0
27 852
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(2) Some loads may be required
§ix of eiyht battery chargers are reqguired

(3)
(4) Transformer OAX04 no-load losses included in E12 (18KkW)
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3
Table 3 (cont'd)

combination) batteries not being charged by using the
installed Appendix R transfer switches.

5. Selected non-essential DC loads will be de-energized using:
a. control switches in the control room
b. circuit breakers in the cable spreading room at two
panels

6. For the El1/E4 EDG combination, the control room operators
will start an ESW pump and secure the ECW pump.

These operator actions for backfeeding and battery charging
can easily be achieved within the one-hour assumed in the analysis
for battery capacity and essential area ventilation. The operators
have been trained in the use of the existing backfeed procedures and
use of the existing Appendix R transfer switches.

The next operator action is to perform load management
activities to reduce EDG loading so that an RHR and HPSW pump can be
placed in service for each unit. Based on our containment analyeis
for station blackout with no RHR in service, the operators would
have at least eignt hours from the initiation of the LOOP event to
place the RHR system in torus cooling or shutdown cooling. These
load management actions are:

3. An operator will be diopatched to the Reactor Building to 2
or 3 (depending on the EDG combination) load centers to open
the load center feed breakers to de-energize selected MCCs
aspociated with non-essential equipment for the LOOFP event.

2. In the main Control Room the operatores will use the control
switches to turn off selected non-essential equipment for
the LOOP event. This egquipment includes the Reactor
Building Closed Cooling Water (RBCCW) pumps, drywell cooler
fans, Standby Gas Treatment System, Instrument Air
Compressors, Main Turbine Auxiliaries and the Plant Stack
Dilution Fans.

The final operator action is to place RHR and HPSW in
service using the normal operating procedure. The load management
activities and placing RHR and HPSW in service can easily be
achieved within the analyzed eight hour period,
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