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ST-HL-AE-5010
File No.: G03.11
10CFR50.63

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

South Texas Project Electric Generating Station
Units 1 and 2

Docket Nos. STN 50-498, STN 50-499
Revised Position on 10CFR50.63,

" Loss of All Alternating Current Power"

Houston Lighting & Power (HL&P) submits the attached revised position addressing
compliance of the South Texas Project Electric Generating Station (STPEGS) with 10CFR50.63,
" Loss of All Alternating Current Power." This submittal documents the proposed HL&P position
for compliance with 10CFR50.63, as interpreted by NUMARC Guideline 87-00, Revision 0 and'
Regulatory Guide 1.155.

Houston Lighting & Power personnel met with the Nuclear Regulatory Commission
(NRC) staff on February 7,1995 to discuss details of the format and content of the revised
Station Blackout (SBO) submittal. In accordance with the discussions in this meeting, the
attached submittal supersedes all previous HL&P submittals regarding the SBO initiative and is
prepared in the generic NUMARC 87-00 format for plants utilizing an Alternate AC source.

Four attachments are provided to facilitate compliance with the agreements of the
February 7,1995 discussions.

Attachment 1 includes the revised STPEGS Station Blackout submittal in the*

generic response format for plants utilizing an Alternate AC power source.

A list of previous HL&P correspondence regarding the SBO issue superseded by*

this submittal is provided in Attachment 2.

'

Attachment 3 provides a mark-up of the Station Blackout Safety Evaluation*

Report to reflect the new position taken in this submittal.

Attachment 4 provides a mark-up of the Station Blackout Contractor Technical*

Evaluation Report to reflect the new position taken in this submittal.
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No plant modifications are required for implementation of the revised SBO position for
STPEGS. The associated plant operating procedure changes identified in Part B.6 of Attachment

.

I will be completed 30 days after the notification provided by the Director, Office of Nuclear
Reactor Regulation, in accordance with 10CFR50.63 (c) (3).

Houston Lighting & Power requests that the NRC provide notification of staff acceptance
of the revised SBO position by June 30,1995. Should you have any questions on this revised
response, please contact Mr. K. J. Taplett at (512) 972-8416 or me at (512) 972-8787.

.

. H. Clo m
Vice P si nt,

Nucl ngineerin

BAN /lf

Attachment 1: Revised STPEGS Station Blackout Submittal
Attachment 2: Listing of Superseded HL&P-to-NRC Correspondence
Attachment 3: Station Blackout Safety Evaluation Report Mark-up
Attachment 4: Station Blackout Contractor Technical Evaluation Report Mark-up
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South Texas Project Electric Generating Station
Units 1 and 2

Revised Response to 10CFR50.63
" Loss of All Alternating Current Power"
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INTRODUCTION

On July 21,1988, the Nuclear Regulatory Commission (NRC) amended its regulations in 10CFR
Part 50. A new section,50.63, was added which requires that each light-water-cooled nuclear
power plant be able to withstand and recover from a station blackout (SBO)'of a specified
duration. Utilities are expected to have the baseline assumptions, analyses and related
information used in their coping evaluation available for NRC review. 10CFR50.63 also
identifies the factors that must be considered in specifying the station blackout duration. Section
50.63 requires that, for the station blackout duration, the plant be capable of maintaining core
cooling and appropriate containment integrity. Section 50.63 further requires that each licensee
submit the following information:

1. A proposed station blackout duration including a justification for the selection based on
the redundancy and reliability of the onsite emergency AC power sources, the expected
frequency of loss of offsite power, and the probable time needed to restore offsite power;

2. A description of the procedures that will be implemented for station blackout events for
the duration (as determined in 1 above) and for recovery therefrom; and

3. A list and proposed schedule for any needed modifications to equipment and associated
procedures necessary for the specified SBO duration.;

The NRC has issued Regulatory Guide (RG) 1.135 " Station Blackout" which describes a means'

acceptable to the NRC Staff for meeting the requirements of 10CFR50.63. RG 1.155 states that
the NRC Staff has determined that NUMARC 87-00 Revision 0, " Guidelines and Technical Bases
for NUMARC Initiatives Addressing Station Blackout At Light Water Reactors," also provides
guidance that is in large part identical to the RG 1.155 guidance and is acceptable to the NRC
Staff for meeting these requirements.

Table 1 to RG 1.155 provides a cross-reference between RG 1.155 and NUMARC 87-00 and
notes where the RG takes precedence.

Houston Lighting & Power Company (HL&P) has evaluated the South Texas Project Electric
Generating Station (STPEGS) against the requirements of the SBO rule using guidance from

: NUMARC 87-00 and notes where RG 1.155 takes precedence. The results of this evaluation are
! detailed below.

A. STATION BLACKOUT DURATION

NUMARC Generic Response:

NUMARC 87-00, Section 3 was used to determine a proposed Station . Blackout duration of four
'

hours.

|

MISC 95\90052 001
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~ The following plant factors were identified in determining the proposed station blackout duration:

A.I. AC POWER DESIGN CHARACTERISTIC GROUP IS P3* BASED ON:

NUMARC Generic Response:

a) Expected frequency of grid-related loss of offsite power events DOES NOT exceed once
per 20 years.

STPEGS Position:

The industry average frequency of grid-related events is approximately 0.020 per site-year, with
most events isolated to a few systems. According to NUREG-1032, " Evaluation of Station
Blackout Accidents at Nuclear Power Plants," the average occurrence for the majority of systems
is about once per 100 site-years. NUREG-1032 notes sites having a frequency of grid-related
events at the once per 20 site-year frequency are limited to St. Lucie, Turkey Point and Indian
Point. Accordingly, no other sites are expected to exceed the once per 20 site-year frequency
of grid-related loss of offsite power events. Since STPEGS is not included among the noted
plants, further evaluation of Parts (b), (c), (d) and (e) is necessary to determine the AC Power
Design Characteristic Group.

NUMARC Generic Response:

b) Estimated frequency of loss of offsite power due to extremely severe weather places
STPEGS in Extremely Severe Weather (ESW) GROUP 5.

STPEGS Position:

The estimated frequency of loss of offsite power due to extremely severe weather is determined
by the annual expectation of storms at the site with wir.d velocities equal to or greater than 125
mph. These events are normally associated with the occurrence of great hurricanes where high
windspeeds may cause widespread transmission system unavailability for extended periods. Since
electrical distribution systems are not designed for these conditions, it is assumed that the
occurrence of such windspeeds is assumed to directly result in the loss of offsite power.

STPEGS has elected to utilize Method "B" to determine the annual estimated frequency of loss
of offsite power due to extremely severe weather. NUMARC 87-00 Table 3-2, sununarizes
site-specific National Oceanic Atmospheric Administration (NOAA) data for the estimated
frequency of occurrence of extremely severe weather. As published in this table, STPEGS has
an event frequency of 0.012, and therefore is in ESW Group 5.

MISC-95\9M520)I

. _ _ . _ - . .



*

-
s,

N ST HL-AE-5010
1' . Attachment I'

<

Page 5 of 48 -
'

NUMARC Generic Response:

c)- Estimated frequency of less of offsite power due to severe weather places STPEGS in
Severe Weather (SW) GROUP 1.

STPEGS Position:
.

Four factors are used to calculate the estimated frequency ofloss of offsite power due to severe
,

weather:

(1) Annual expectation of snowfall for site, in inches [ factor h ];i

(2) Annual expectation of tornadoes of severity f or greater at the site (i.e.,~ windspeeds-2

greater than or equal to 113 miles per hour), in events per square mile [ factor h lt2

(3) Annual expectation of storms for the site with wind velocities between 75 and .124. mph
[ factor h ]; and,

3

(4) Annual expectation of storms with significant salt spray for the site [ factor h 1 |4
l

From NUMARC 87-00 Table 3-3; the following are the four severe weather data values specific -
to the STPEGS site:

h=0i

h = 0.0000312

h = 0.123

h=04

These four factors are utilized in the severe weather frequency formula presented on NUMARC
87-00 Page 3-7. The STPEGS offsite power system design connects eight 345 kV transmission

_

circuits to the plant switchyard via three independent rights-of-way. Thus, the "b" factor in the
;. severe weather frequency formula is:

b = 12.5'

:
From NUMARC 87-00 Table 3-3; the STPEGS site is not considered vulnerable to the effects
of salt spray. Thus, the "c" factor in the severe weather frequency formula is:

e=0

These factors, when combined in the severe weather frequency formula presented on NUMARC,

87-00 Page 3-7, yield an estimated frequency of loss of offsite power due to severe weather of:

f = 0.0018275 ,

MISC 95\95 051001
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'

From NUMARC 87-00,' Table 3-4, this places STPEGS in SW Group 1.

'NUMARC Generic Response:

''

d)- The offsite power system is in the I 1/2 GROUP.

*

STPEGS Position:
,

Two plant groupings are specified in this part for classifying the. interface of the preferred power
supply to the safe shutdown bus: 1-1/2 and I-3. The I-1/2 group is characterized by features
associated with greater independence and redundancy of sources, and a more desirable transfer
scheme.1-3 sites have simpler, less desirable offsite power systems and switchyard capabilities.

A functional diagram of the STPEGS offsite power system design, showing a typical lineup of -
the preferred power sources to the Engineered Safety Feature (ESF) buses,is provided as Figure '

l. Tk STPEGS offsite power system design is evaluated against Conditions A, B(1), and B(2)
presered on NUMARC 87-00 Page 3-11.

,

,

'

Condition A: The STPEGS offsite power system consists of eight (8) 345 kV transmission
'

circuits, connected via three separate rights-of-way, to a single breaker-and-a-half switchyard
which serves both STPEGS units. In addition, a single 138 kV transmission circuit provides
power to the STPEGS Emergency Transformer, which is physically located in the STPEGS
switchyard and indirectly connected electrically to the STPEGS switchyard. On this basis, the
answer to Condition A is considered to be "YES" for the STPEGS site. {

Condition B(1h The STPEGS auxiliary power distribution system provides four possible offsite :
power connections to the ESF buses of each unit:

(1) Unit Auxiliary Transformer (UAT)
(2) Standby Transformer #1 (SBTl)

,

(3) Standby Transformer #2 (SBT2) '

(4) Emergency Transformer (ET) :

iThe unit main generators are considered to be the primary source of power to the plant auxiliary
power distribution system, including the ESF buses of each unit. There are several alternate
alignments, utilizing the various UAT/SBTl/SBT2 windings, which are also acceptable means
of providing power to the ESF buscs of each STPEGS unit. An additional source of offsite ;

'
power to the ESF buses of each unit is possible through use of the ET.

|

!
l

,
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When the normal source of power to each STPEGS unit (the main generator) is lost, there are j
;no manual or automatic transfers required to provide power to the ESF buses. Any ESF bus j
which is aligned to the UAT, at the time of main generator breaker trip, will conticue to receive
uninterrupted power from the 345 kV switchyard via backfeed through the Main Transformers. ;

Any ESF bus which is aligned to either SBTl or SBT2, at the time of main generator breaker
,

trip, will continue to receive uninterrupted power from the 345 kV switchyard via the associated i

. North Bus or South Bus connection. On this basis, the answer to Condition B(1) is considered . . ,

to be "NO" for the.STPEGS site. ;

Condition B(2): When the normal source of power to each STPEGS unit (the main generator)
is lost, there are no manual or automatic transfers required to provide power to the ESF buses.
Any ESF bus which is aligned to the UAT, at the time of main generator breaker trip, will ;

continue to receive uninterrupted power from the 345 kV switchyard via backfeed through the
Main Transformers. Any ESF bus which is aligned to either SBT1 or SBT2, at the time of main
generator breaker trip, will continue to receive uninterrupted power from the 345 kV switchyard
via the associated North Bus or South Bus connection. On this basis, the answer to Condition

- B(2) is considered to be "NO" for the STPEGS site.

The criteria on Page 3-11 of NUMARC 87-00 state that the offsite power system is in the "I-3" r

Group if : ,

The answer to Condition A is "YES";' AND
The answer to EITHER Question B(1) OR B(2).is "YES."

Otherwise, the site is assigned to the "I-1/2" Group. The STPEGS responses to Conditions A, ;
!B(1), and B(2) are "YES," "NO" and "NO," respectively. On this basis, the STPEGS site is

considered to be in the "I-1/2" Group.
;

Using the criteria of NUMARC 87-00, STPEGS is in Offsite Power Group I-1/2. I

I
NUMARC Generic Response: I

e) Plant-specific pre-hurricane shutdown requirements and procedures which. meet the
guidelines of Section 4.2.3 of NUMARC 87-00 HAVE BEEN IMPLEMENTED. The 1

potential for hurricane, and the implementation of the pre-hurricane shutdown i

requirements places STPEGS in Offsite AC Power Design Characteristic Group P3*.

STPEGS Position:

Site susceptibility to loss of offsite power is separated into three basic groups, based upon
combinations of features. The determining features are:

l

1) Independence of offsite power; l

2) Severe weather potential, measured either by experience or recurrence intervals; and
3) Extremely severe weather potential, j

i
1

|
|
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.STPEGS characteristics are as follows:
t

Offsite Power Group: I-1/2
SW Group: 1

*

ESW Group: 5

,

NUMARC 87-00, Tables 3-5b and 3-6b, are used for sites which have a hurricane exposure and
have hurricane response procedures which meet the guidelines of NUMARC 87-00, Section 4.2.3.
STPEGS hurricane response procedures are described in Section B.2.c of this report. These
procedures comply with the pre-hurricane shutdown requirements of NUMARC 87-00, Section
4.2.3. Therefore, based on NUMARC 87-00, Table 3-5b, STPEGS is in Offsite Power Design -

Characteristic Group P3*.
+

A.2. EMERGENCY AC POWER CONFIGURATION GROUP

NUMARC Generic Response:
i

The emergency AC power configuration group is C, based on the following discussion.

a) There are TWO emergency AC power supplies not credited as alternate AC power
sources.

i

STPEGS Position:
,

The STPEGS is a two-unit site with three dedicated Standby Diesel Generators (SDGs) per unit.
The SD6.tre identical units with a continuous rated output of 5500 kW and a 2000 hour rated
output of 5935 kW at 4.16 kV. Each STPEGS unit is thus considered to have three dedicated
Emergency AC (EAC) power supplies, one of which is utilized as the Alternate AC (AAC).

source, normally available to the safe shutdown equipment of each unit. Thus, the total number
of standby power supplies normally available to the safe shutdown equipment of one STPEGSi

unit, that are not being utilized as an AAC power source, equals two. *

NUMARC Generic Response:

b) ONE emergency AC power supply is necessary to operate safe shutdown equipment:

following a loss of offsite power.

STPEGS Position:

The safe shutdown design basis for STPEGS is hot standby (Mode 3), as stated in Section 5.4.A

| of the STPEGS UFSAR. Upon loss of power to the reactor coolant pumps (RCPs), coolant flow
necessary for core cooling and removal of decay heat is maintained by natural circulation of the ''

reactor coolant loops. Any one of the three STPEGS Standby Diesel Generator (SDG) trains can
maintain hot standby conditions for the postulated four-hour coping duration, based on the e.

"following:
,

i=
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|As discussed in Section C.2 of this" submittal, the four Class 1E battery banks 'and-

- associated instrumentation are considered AC-Independent (i.e., not requiring battery -
'

* charging support) and will be operable for the postulated four hour coping duration with'
minimal DC load shedding. Thus, instrumentation channel availability is independent of-
the emergency AC power supply available. y

j
,

_ All three SDGs power an identical train of Steam Generator (SG) P'ower Operated Relief- *

Valves' (PORVs),L an" identical motor-driven ^ Auxiliary Feedw'ater (AFW) pump and ~-
,

associated cubicle cooler for decay heat removal from the Reactor Coolant System (RCS),

All three SDGs power an identical high head safety injection (HHSI) pump and associated-

area ventilation fan, for makeup of RCS inventory, if required. ,

'

All three SDGs power an identical Essential Cooling Water (ECW) train, an identical-

Component Cooling Water (CCW) train and associated area ventilation fans or cubicle '

coolers for cooling of safety-related equipment and RCP seals.

All three SDGs power an identical train of Electrical Auxiliary Building (EAB)'and-

Control Room Envelope (CRE) HVAC, to ensure operability of safety-related equipment '
and habitability of the CRE.

_

|
,

Analyses performed in _ support of the Fire Hazards Analyses - Cold Shutdown Report - !-

demonstrate that a single train of equipment ~ can support achieving cold shutdown ,

conditions. These studies also determined that cold shutdown could be achieved utilizing -

a single active SG. Reaching cold shutdown may require over 48 hours, which envelops -
the time limits of a postulated SBO event. The analysis results also justify the use of a'

,

single train of AFW feeding a single steam generator as an acceptable SBO coping
mechanism.

,

The. quantity and category of instrumentation available to maintain safe ' shutdown-

conditions following a four hour SBO event has been reviewed. This review considered'
.

the minimum set of available instrumentation, which includes the inverters and DC load-s !

powered by the "B" and "D" Train batteries. Numerous vital plant control and indication 9

functions would be operable, including: .Feedwater Flow Control and Indication,
Pressurizer PORV Control, SG PORV Control, Pressurizer Level and Pressure Indication,
Main Steam Line Pressure, SG Level Indication, RCS Hot Leg, Cold Leg and Tavg ,

Temperature Indications, AFW Flow Indication, Residual Heat Removal Flow Indication,-
CCW Flow Indication, Containment Pressure Indication, and Refueling' Water Storage
Tank Level Indication. This instrp, mentation provides sufficient information to the plant
operators to maintain the plant in a long-term safe shutdown condition following a :

postulated four hour SBO event.

.

MISC-95\95-051001
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A plant operating _ procedure hasL been developed which ' facilitates plant operatorj-

capabilities to cope with the loss of vital instrumentation. This procedure addresses the

'~
loss of vital plant inverters and associated instrumentation, as might occur during an~-

'

. extended loss of offsite power event. Compensatory operator actions required following -
loss of vital instrumentation are defined, and control and indication functions disabled as -

.
. ;

~

a result of loss of any Class 13 instrument inverter are detailed,
n

The systems and components summarized above represent-those required to cope with a.-
postulated four hour SBO event. Thus, the number of emergency AC power supplies (SDGs)- .

necessary to operate safe shutdown equipment following a loss of offsite power is one.

NUMARC 87-00, Table 3-7-is utilized to determine the EAC Power Configuration Group
'

applicable to STPEGS. Since STPEGS has two dedicated SDGs per unit not credited as an
. Alternate AC power source, with one SDG necessary for safe shutdown, the STPEGS EAC
Power Configuration Group is C.

A.3. TARGET STANDBY DIESEL GENERATOR RELIABILITY

NUMARC Generic Response:

A target SDG reliability of 0.975, was selected based on:

i. Having a nuclear unit average SDG reliability for the last 20 demands greater than 0.90; -

ii. Having a nuclear unit average SDG reliability for the last 50 demands greater than 0.94;
iii. Having a nuclear unit average SDG reliability for the last 100 demands greater than 0.95; -

consistent with NUMARC 87-00, Section 3.2.4.

STPEGS Position:

The following is a STPEGS-specific summary of the number of failures, the calculated reliability
' ;

values, and the nuclear unit average reliability values for the last 20,50 and 100 demands on a
per Standby Diesel Generator (SDG) basis, utilizing test data through December 31, 1994.
Reliability values are computed based on a conservative methodology' which exceeds the
guidelines of NUMARC 87-00 Appendix B.13, NSAC-108 and RG 1.155 Positions C.l.1 and
C.I.2.

,

MISC-95\95 052.001
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STPEGS SDG Failures and Reliability Values Through December 31,1994

Unit 1 Unit 23,,. ;w
* ~

.;
* SDG SDG SDG Unit i SDG SDG SDG Unit 2

fys. k ' 11 12 13 Average 21 22 23 Averages

Failures in Last '''
1 0 0 0 0 0

20 Demands _ < _

"
0.950 1.009 1.000 0.983 1.000 1.000 1.000 1.000

R b1

Failures in Last
0 0 0 D'

^

'

2 1 1 '-

50 Demands <

50 e" "
0.960 0.980 0.980 0.973 1.000 1.000 1.000 1.000p bi

Failures in Last
3 3 2 i 0 1 2 i~

100 Demands

0.970 0.970 0.980 0.973 1.000 0.990 0.980 0.990
b

A.4. ALTERNATE AC POWER SOURCE

NUMARC Generic Response:

An Alternate AC (AAC) power source will be utilized at STPEGS which meets the criteria
specified in Appendix B to NUMARC 87-00. < a AAC source is an Emergency AC (EAC)
power source which meets the assumptions in Smian 2.3.1 of NUMARC 87-00.

The AAC power source is available within ten minutes of the onset of the station blackout event
and has sufficient capacity and capability to operate systems necessary for coping with a station
blackout for the required duration of four hours to bring and maintain the plant in safe shutdown.
Class IE battery capacity, compressed air, and containment isolation are addressed in Sections
C.2, C.3 and C.5 of this submittal, respectively.

STPEGS Position:

The STPEGS is a two-unit site with three dedicated Standby Diesel Generators (SDGs) per unit.
The SDGs are identical units with a rated output of 5500 kW (continuous)/5935 kW (2000 hour)
at 4.16 kV. The design and continuous rating selected is consistent with the requirements of
NRC Regulatory Guide 1.9 and IEEE Standard 387-1977.

susc.ws.aumi
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Each STPEGS. unit thus has three dedicated emergency AC power supplies (SDGs), any one of
which may be utilized as the. Alternate AC (AAC) source, normally available to each unit's safe'
shutdown equipment. Justification for use of any SDG as the AAC source is presented in Section'-

A.2.b of this submittal. ; A functional diagram of a typical SDG and associated Class IE loads
required for SBO coping is provided as Figure 2.

,

Appendix B to NUMARC 87-00 describes the thirteen criteria that must be met by a power )
,

supply in order to be classified as an AAC power source. STPEGS will designate any one of -i

'
the three SDGs per unit as an AAC power source which meets the criteria specified in NUMARC . ;

87-00 Appendix B. A brief description of how STPEGS complies with each;of the NUMARC
87-00 Appendix B criteria is provided below.

A.4.a. - AAC Power Source Criteria -

B.I. Any one of the three STPEGS SDGs dedicated to each unit may serve as the AAC
source. The SDG and supporting systems are designated as safety-related systems.
The SDGs are _ designed to be connected to the Class'IE 4.16 kV ESF buses,
which are also designated as safety-related systems. These systems serve as the
plant Class lE systems for normal operating and other- postulated accident
conditions, and will continue to meet the applicable safety-related design criteria
during a postulated SBO event.

'

B .2. Each SDG and supporting subsystems are housed in a separate cubicle in the
Diesel Generator Building (DGB). The cubicle is intended to protect the SDGs ;

from common cause failures due to (i) fire,-(ii) pipe whip, (iii) jet impingement, <

(iv) waterspray, (v) flooding from a pipe break, (vi) radiation, pressurization,
elevated temperature, or humidity caused by a high or medium energy pipe break,
and (vii) missiles resulting from failure of rotating equipment or high energy -
systems. The SDG and supporting systems are designated as Seismic Category-

I, and the DGB is designed as a Seismic Category I structure.

B.3. Each SDG and supporting subsystems are housed inside Seismic Category I'
structures with exterior walls and roof designed to withstand likely weather-related
events. This environmental protection is described in detail in STPEGS UFSAR
Section 3.8.4.

B .4. Physical separation of AAC components from other trains of safety-related
components and equipment meets the original plant design basis for safety-related
equipment separation, as described in Items 1 and 2 above.

A.4.b. Connectability to AC Power Systems
|
|

B .S. Failure of AAC components will not adversely affect Class IE AC power systems. :

These components were also originally designed to conform with the applicable |

criteria for physical separation between safety-related component trains. The SDG

, ~
utilized as the AAC source is not normally connected to the Class IE AC power

,

system. Thus, the original plant design for this equipment will ensure that a i

j failure will not adversely impact other plant Class lE power systems.

MISC 95\95052DH
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FIGURE 2: TYPICAL ONSITE CLASS 1E BUS I
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B.6. ElectricalTisolation 'of AhC power is provided through an appropriate isolation
'

device. _ A normally-open Class IE circuit breaker is provided between the SDG
,

utilized as the AAC source and the associated 4.16 kV Class IE switchgear bus.
.

*

B.7. The SDG' utilized as the AAC source.is normally inactive, and is isolated from its
~

*

associated Class IE 4.16 kV bus by the normally open Class IE _ diesel generator y

[ output breaker.~ The SDG was also originally designed and licensed to be -
.

'

automatically started and to automatically load the safety-related loads associated ,

with the applicable initiating accident signal.
.

A.4.c. Minimal Potential for Common Cause Failure i

B.8. The following features of the SDG and supporting subsystems provide assurance- ,'
that a minimal potential for common cause failure exists:

,

(a)- The SDG utilized as the AAC source-is connected to a Class'IE DC - ,

battery bank, battery charging and DC distribution system that is physically _.

7 and electrically independent from the other trains of the blacked-out unit's
'

preferred and Class IE power system.

(b) The SDG utilized as the AAC source is equipped with two compressed air . j
starting systems, either of which is capable of starting the engine without
outside power, and is physically independent of the preferred and _the'

,

blacked-out unit's preferred and Class IE power supply.
;

(c) The SDG utilized as:the AAC source is provided with a-physically--
separate fuel oil supply and transfer system. Each SDG has a physically -

separate fuel oil storage tank with a capacity ' to support seven (7):*

continuous days of SDG operation. Each SDG fuel oil system is provided
with an auxiliary fuel oil filtration skid including an automatic sampler, ,

which facilitates collection of a composite sample for testing per STPEGS
Tefnical Specification surveillance requirements.

(d) The SDG utilized as the AAC source and the associated electrical
distribution and control systems were subjected to active failure analysis' .

during the original plant design. The AAC power. system is .thus
considered to have been adequately analyzed for active failures, and the,
appropriate actions already implemented. As described in the addendum3

'

to this submittal, each SDG is included in the Class 1E Diesel Generator
Reliability Program described in RG 1.155 and NUMARC 87-00 Appendix -
D. Active failures of the SDGs are evaluated per the STPEGS Condition

,

Reporting process to determine the root cause of such failures. Corrective
actions are implemented for recurrence control.

, s
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-(e); As described'in Items 3,4,'and 5 above, the' SDG' utilized as the AAC'

: source is housed inside Seismic Category I structures with exterior' walls -
"

and roof designed to withstand likely weather-related events. :The SDGs -
are also designed to be physically and electrically isolated from other -
safety-related trains and non-safety-related_ equipment. No single point-

.

<
- ' vulnerability exists whereby a likely weather-related event or single active

,
'

a
failure could disable' any portion .of the onsite' emergency' AC power
sources or the preferred power sources, ~and simultaneously' fail _the AAC
power source (s).

'

(f) The SDG utilized as the AAC source also serves |the plan't Class IE: )
,

systems for normal. operating and other postulated accident conditions. "

' ~

The equipment was designed to meet the applicable cateria for physical
,

and electrical separation and isolation between safety related components.-
Any of the three SDGs is fully capable of providing all train-related AC '
power for the SBO event. The AAC power system is'thus capable of,

operating during and after a' station blackout without any support systems

? powered from the preferred power supply, or the blacked-out unit's Class '
IE power sources affected by the event.

(g)- . The conduct of maintenance and surveillance activities = for the SDG
utilized as the AAC source and associated distribution system is discussed a
in Section A.3 of this submittal. ~ A standard requirement of the applicable

'

;procedures is return-to-service testing, which ensures the operability of theJ

[ equipment following maintenance activities. Thus, the portions of the
AAC power' system subjected to' maintenance activities are tested prior to
returning the AAC power system to service.

A.4.d. Availability After Onset of Station Blackout
i

B.9. The' SDG utilized as the AAC source is capable of meeting the voltage and
frequency criteria specified for Class IE standby power sources,' and is designed

'

to carry the safety-related loads attached to the ESF buses of the associated safety
train. Each SDG has an independent fuel oil storage tank capable of powering the
associated safety-related gquipment for a seven day period. The -AAC power
system is thus sized to carry the required shutdown loads for the required coping - - 3

duration and is capable of maintaining voltage and frequency within. limits
consistent with established industry standards that will not degrade -the
performance of any shutdown system or component.

f

i

-
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- A.4.e. Caoacity and Reliability

.B.10.' As discussed in the Addendum to this submittal, each SDG utilized as the AAC -
source is demonstrated operable by test at intervals no greater than once per 31 -
days. This operability testing is performed to satisfy the requirements of STPEGS
Technical Specification 3/4.8.1.

As' discussed in the Addendum to this submittal, each SDG utilized as the AAC-
source is demonstrated operable once every refueling outage in accordance with
STPEGS Technical Specification 3/4.8.1. '

B.11. As discussed in the Addendum to this submittal and Item 10 above, the SDG used
as the AAC source utilizes surveillance and testing procedures are governed by
the STPEGS Technical Specifications. Thus, the surveillance and maintenance -
procedures for the AAC system are considered to be implemented in accordance .
with plant-developed procedures or manufacturer's recommendations.

B.12. As discussed in item 7 above, the SDG utilized as the AAC source was originally
' designed and liccused to automatically start and sequence the safety-related loads
associated with the applicable initiating accident signal. The SDG is designed to
reach rated voltage and frequency within 10 seconds'of receipt of a start signal,
and will complete automatic sequencing of required safety-related loads 270
seconds after closure of the dicsci generator output breaker.

As discussed in the Addendum to this submittal and Items 10 and 11 above, the
SDG utilized as the AAC source is governed by the plant Technical Specificatbn
surveillance testing requirements. These requirements demonstrate the AAC
source to be capable of powering required shutdown equipment within ten minutes
of occurrence of a station blackout event. |

B.13. AAC power is provided by any of the three dedicated Class IE SDGs for each'
'

STPEGS unit. SDG/AAC source reliability is addressed in the addendum to this j
submittal.

1

l

!

I
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B. PROCEDURES

Plant procedures have been developed for implementation in the event of a station blackout event
at STPEGS. NUMARC 87-00, Section 4.2, provides guidelines for development of operating
procedures for response to a station blackout event.

B.1. AC POWER RESTORATION (NUMARC 87-00 SECTION 4.2.2)

4.2.2(1) NUMARC Guidance:

Load dispatchers should give the highest possible priority to restoring power to nuclear units.
Procedures and training should consider several potential methods of transmitting power from'

blackstart capable units to the nuclear plant.

STPEGS Position:

The STPEGS is jointly owned by City Public Service Board of San Antonio, Central Pow r and
Light Company, City of Austin, and Houston Lighting & Power (the Project Manager). The
STPEGS 345 kV switchyard incorporates a total of eight incoming lines which link the four
utility grids together.

The four STPEGS owners are members of the Electric Reliability Council of Texas (ERCOT),
which provides Operating Guides for electric utilities engaged in generation, transmission, or
distribution within the State of Texas. These guides outline mutually acceptable practices to be
followed in operation of the interconnected system. The Operating Guides are consistent with,
and are used in conjunction with, the North American Electric Reliability Council (NERC)
Operating Manual. These guides are distributed to personnel immediately responsible for hour-
by-hour operation, planning, and engineering of the system facilities.

The ERCOT Black Start Guide defines the actions necessary for restoration of generation and
transmission capabilities following a blackout. This guide also defines the priorities for
systematic restoration of ERCOT load, with consideration for balancing load and generating
capability while maintaining acceptable system frequency. The priorities for an ERCOT system -
restart are listed below, with the excerpts applicable to this NUMARC criterion shown in bolded
text:

a. Secure and/or stabilize generating units where necessary.
b. Assess Control Area condition, ERCOT system condition, and available communication

facilities.
c. Restore and maintain communication facilities to the extent possible.
d. Bring units with black start capability on-line.

MISC 95\95M2DM
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1

e. Provide service to critical facilities:
Provide station service for nuclear generating facilities.-

Provide critical power to as many power plants as possible to prevent equipment-

damage.
Secure or provide startup power for generating plants which do not have black-

start capability.
Supply station service to critical substations where necessary.-

f. - Connect islands, taking care to avoid recurrence of a partial or complete system collapse.
g. Restore service to critical loads such as:

Military facilities.-

Facilities necessary to restore the electric utility system.-

Law enforcement organizations and facilities affecting public health.-

Public communication facilities.-

h. Restore service to the remaining customers.

4.2.2(2) NUMARC Guidance:

Should incoming transmission lines to a nuclear power plant be damaged, high priority should
be assigned to repair and restoration activities to at least one line capable of feeding shutdown
equipment.

STPEGS Position:

The ERCOT Black Start Guide defines the actions necessary for restoration of generation ~and
transmission capabilities following a blackout. This guide also prioritizes the restoration of a
transmission circuit for nuclear power generation facilities. The' following is the applicable ,

section from the Black Start Guide, with the excerpts applicable to this NUMARC criterion
shown in bolded text:

Ties between nearby power plants should be established as soon as possible. Priority should
be given in restoring at least one circuit to nuclear power plants to provide oiYsite power
for safe shutdown.

4.2.2(3) NUMARC Guidance:

Repair crews engaging in power restoration activities fr* nuclear units should be given high
priority for manpower, equipment, and materials.

STPEGS Position:

The HL&P Energy Control Emergency Operating Plan addresses preparation for and response
to potential emergency conditions requiring intense system restoration efforts. The Energy
Control Emergency Operating Plan includes a set of preparation steps which are triggered by key
events which can lead to a major emergency. These key events are:

MISC-95\95052.001
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Preparation Step A - Potential Damazing High Winds and Flooding
Preparation Step B - Potential Generationffransmission Shortfall
Preparation Step C - Probable Generation / Transmission Shortfall
Preparation Step D - Imminent Generation / Transmission Shortfall
Preparation Step E - Probable Damaging High Winds and Flooding
Preparation Step F - Imminent Damacing High Winds and Floodina

The majority of transmission grid emergencies are the result of gradually degrading conditions,
such as an approaching hurricane, which provide adequate time for event preparation. This
allows the Energy Control Department to equip for and minimize the effect of emergencies on
company facilities and equipment, including the STPEGS site. Category V of the HL&P
Emergency Operation Plan, " South Texas Project Site Emergency," specifically prioritizes the
manpower, equipment, and materials required for STPEGS power restoration activities.

4.2.2(4) NUMARC Guidance:

Portable AC generators should be designated as backup sources, if available, and directed to ;

nuclear power plant sites. Procedures should address preplanned actions and identify required
equipment.

STPEGS Position:

The Standby Diesel Generator (SDG) utilized as the Alternate AC source during a postulated
'

station blackout event has the capacity and capability to power all loads required for the required
SBO event duration. Each SDG has a dedicated seven day fuel supply to ensure long term
operability. On this basis, the use of portable AC generators is not considered a practical option
and has not been pursued.

4.2.2(5) NUMARC Guidance:

Once preferred and/or standby (Class IE) AC power becomes available, station procedures should
specify the sequence of circuit breaker operations required to restore AC power to shutdown
equipment. Any additional actions such as pulling or replacing fuses should also be identified.

STPEGS Position:

Procedure OPOP05-EO-EC00, " Loss of All AC Power," provides the recovery actions for the
plant to be taken when power is restored to any Class lE AC ESF bus.

_

Procedure OPOPO4-AE-0001, " Loss of Any 13.8 kV or 4.16 kV Bus," provides the recovery
actions necessary to re-energize the 13.8 kV and 4.16 kV busses and directs the operators to the
appropriate procedures for further recovery steps. ,

MISC 95\954152mt
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'

B.2. SEVERE WEATHER PROCEDURES (NUMARC 87-00 SECTION 4.2.3)-
'

4.2.3(11 NUMARC Guidance - Actions for Hurricane

The plant procedures should identify site-specific actions necessary to prepare for the onset of
. a hurricane. These actions should be initiated when a hurricane warning is issued for the plant

site area.

STPEGS Position:
>

The STPEGS severe weather guidelines are incorporated in two procedures:

OPGP03-ZV-0001, " Severe Weather Plan," which serves as the guiding document for -.

STPEGS severe weather preparedness and response.

OPOPO4-ZO-0002, " Severe Weather Guidelines," which provides specific guidelines for.

plant personnel in the event a Tornado Watch / Warning or Hurricane Watch / Warning is
issued for the STPEGS ' site area.

-STPEGS complies with the guidelines of NUMARC 87-00, Revision 0, Sections.4.2.3 and 4.3.3.
The STPEGS position for each paragraph of NUMARC 87-00 Section 4.2.3 and 4.3.3 follows.

4.2.3.l(a) NUMARC Guidance:

These actiens should .... include inspecting the site for potential missiles and reducing this
potential,

STPEGS Position:

; OPGP03-ZV-0001 requires the removal of loose trash and materials, and tie down of temporary
e and portable structures within the Owner Controlled Area and Protected Area. OPGP03-ZV-0001

also requires tie down of outdoor mobile cranes within the Protected Area. These actions occur -

| when a hurricane has entered the Gulf of Mexico or a tropical storm watch has been posted for
~

the Texas coast between Corpus Christi and Galveston Island.

,

i

I

|
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4.2.3. l(b) NUMARC Guidance: I

e_
i

These actions should .... include reviewing the' adequacy of site staff to support operations and : ~'

repair.

.STPEGS Position:
y

0PGP03-ZV-0001 requires Department Storm Crew Rosters, with the Storm Crew assignment,
_

_

telephone numbers, and home address to be prepared for plant personnel. This information is -
"

provided for all affected departments when a hurricane enters the Gulf of Mexico.- This
information is provided for rotating shift schedule positions when a tropical storm watch is posted |
for the Texas coast between Corpus Christi and Galveston Island.

'

OPOPO4-ZO-0002 requires Shift Supervisors to ensure additional operations and maintenance
support personnel are available for the anticipated duration -of the storm. This action is
implemented when an issued hurricane warning for the Texas coast includes the STPEGS site.

4.2.3.1(c) NUMARC Guidance: ,

i These actions should .... include expediting the restoration of important plant systems and'
components to service.

STPEGS Position:
|

Procedure OPOPO4-ZO-0002 states that the Shift Supervisors shall perform the following actions'

in preparation for the onset of a hurricane:
:

Secure any Standby Diesel Generator Fuel Oil Storage Tank recirculation activities.-

Fill all fuel oil storage, chemical storage and gaseous storage tanks, if necessary.-

Ensure all Standby Diesel Generators are operable.-

L Test the turbine generator lube oil pumps.-

;. Conduct a communications check on all Emergency Communications Systems.-

These steps are implemented when a hurricane watch for the Texas coast and the STPEGS site
is issued.

4.2.3. l(d) NUMARC Guidance:
,

These actions should .... include warming and lubricating standby (Class lE) AC power sources.

STPEGS Position:

The STPEGS Standby Diesel Generators (SDGs) utilize standby lubricating oil and jacket water
heaters, a lubricating oil circulating system, and a jacket water circulating system to maintain the -,

SDGs in a pre-warmed condition when the engine is not running. No specific preparatory .

warming or lubrication is required.
,

MISC 95\93-031001 *
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. 4.2.3.l(e) NUMARC Guidance: .
,

These actions should .... include determining the status of Alternate AC sources (if available) and -
'

taking necessary actions to ensure their availability. *

- STPEGS Position:

OPOPO4-ZO-0002 requires the Shift Supervisors to ensure all Standby Diesel Generators (SDGs) 3

are operable prior to projected hurricane arrival.- This action is performed twice: (1) when'a ;

hurricane watch for the Texas coast and the STPEGS site is issued; and (2) when a hurricane
warning for the Texas coast and the STPEGS site is issued.

'

OPOPO4-ZO-0002 requires the following steps be performed at least 2 hours prior to the projected
arrival of a hurricane (i.e., sustained winds > 73 mph):

1) Start and load either Standby Diesel Generator "A" or Standby Diesel Generator "C" and
disconnect the respective ESF bus (and associated SDG) from the offsite power source.

2) Continue to operate the standby diesel generator until the hurricane has passed.

The preferred SDG selection'is the unit connected to the bus powering the currently operating
Centrifugal Charging Pump.

'

,

'

4.2.3.l(f) NUMARC Guidance:

These actions should .... include increasing CST inventory.

STPEGS Position:
,

OPOPO4-ZO-0002 requires the filling of the following water storage tanks, if necessary:
Secondary Makeup tanks,' Auxiliary Feedwater Storage tanks (the primary condensate storage
tanks), Reactor Makeup Water storage tanks, and the Demineralized Water storage tank. This .
action is implemented when a hurricane watch for the Texas coast and the STPEGS site is issued.

4.2.3.l(n) NUMARC Guidance:

These actions should .. . include placing battery chargers in service (if applicable).

STPEGS Position:

The STPEGS Class IE Battery Chargers are normally in service, as governed by Technical-
Specification 3.8.2, to maintain the operability of the battery banks. No specific preparatory
charging is needed.

4.2.3.l(h) NUMARC Guidance: ,

MISC-95\95-452.001
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. These actions should .... include start and load test EDGs.

'

STPEGS Position:

e

OPOPO4-ZO-0002 requires, at least two hours prior to projected hurricane arrival (i.e., sustained :

winds > 73 mph), the Shift Supervisors to start and load either the Train A or Train C Standby .
Diesel Generator (SDG), and disconnect the respective ESF Bus (and associated SDG) from.
offsite power. The preferred SDG selection is the unit connected to the bus powering the ,

currently operating Centrifugal Charging Pump.

-4.2.3(2) NUMARC Guidance - Actions for Hurricane:

Utility procedures should identify additional plant support staff and the method of contacting
them once a hurricane notice has been issued by the National Weather Service.

STPEGS Position:

OPGP03-ZV-0001 requires Department Storm Crew Rosters, with the Storm Crew assignment,
telephene numbers, and home address to be prepared for plant personnel. The rosters are
provided for all affected departments when a hurricane enters the Gulf of Mexico. This
information is provided for rotating shift schedule position when a tropical storm, watch is posted
for the Texas coast between Corpus Christi and Galveston Island.

OPGP03-ZV-0001 requires a developed severe weather plan, which includes means of
communication with the storm crews (e.g., telephone 5, radio station broadcasts) and determination

!of staffing requirements.

OPOPO4-ZO-0002 requires Shift Supervisors to ensure additional operations and maintenance
support personnel is available for the anticipated duration of the storm. This action is
implemented when an issued hurricane warning for the Texas coast includes the STPEGS site.

4.2.3(3) NUMARC Guidance - Actions for Humcane:

Plant procedures should specify actions necessary to ensure equipment required for station
blackout response is available.

STPE3S Position:

OPGP03-ZV-0001 requires plant personnel to:
,

|

Perform a periodic inventory check of emergency tools and equipment under their control-

as specified in their respective Departmental Severe Weather Plan. 3

Designate storage locations for initial repair parts identified for plant restoration. l-

Coordinate with the STPEGS owners to obtain emergency equipment available at their i-

utilities that would be available for use at the STPEGS during severe weather.
Move pre-designated emergency equipment inside the Protected Area. |-

Misc-95\95 052.001
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- LThis action is implemented when a hurricane watch for the Texas coast and the'STPEGS site is'
,

,

issued. '

4.2.3.4(a) NUMARC Guidance - Actions for Hurricane:
.

Plant procedures should address the following items prior to a hurncane arnval at a site: the~ site-
specific indicator should ensure that the plant would be in a safe shutdown two hours before the

; anticipated hurricane arrival at the site (i.e., sustained wind speeds in excess of 73 mph).
..

STPEGS Position:

OPOPO4-ZO-0002 will be revised to require the following actions:
.

JE a Hurricane Warning is in effect AND the National Weather Service has predicted Hurricane
landfall for the Texas coastal bend between Port Lavaca and Galveston, THEN PERFORM the
following:

.|
'

As directed by the Plant Manager or his designee, ENSURE the Plant is in Mode 3 or-

'

lower at least 2 hours prior to the anticipated arrival of sustained wind speeds in excess'

of 73 mph at the site.4

4.2.3.4(b) _NUMARC Guidance - Actions for Hurricane:

'

Plant procedures should address the following items prior to a hurricane arrival at a site: operator -

j review of station blackout procedures.:

,

STPEGS Position:
*

OPOP04-ZO-0002 requires all licensed operators on shift or coming on-shift during the Hurricane
Warning to review the following procedures at least 12 hours prior to projected hurricane arrival:
(1) 0 POP 05-EO-EC00, " Loss of All AC Power;" (2) OPOP05-EO-EC01; " Loss of All AC Power

,

Recovery Without SI Required;" (3) 0 POP 05-EO-EC02; " Loss bf All AC Power Recovery With ~
SI Required;" and (4) OPOPO4-AE-0001, " Loss of Any 13.8 kV or 4.16 kV Bus.",

4.2.3.4(c) NUMARC Guidance - Actions for Hurricane:

Plant procedures should address the following items prior to a hurricane arrival at a site:
operator review of procedures to line up and operate the switchyard spraydown system (if
installed).

!- STPEGS Position:
,

1

The STPEGS site is located approximately 15 miles inland from the Gulf of Mexico. This
criterion is not applicable to STPEGS, which does not have nor require a switchyard spraydown
system for the removal of salt spray accumulation from the switchyard equipment insulators.

MISC-95\95452.001
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- ' 4.2.3(a) NUMARC Guidance '- Actions' for Tornado:

i

. Plant procedures should. identify site-specific actions necessary to prepare for the onset of a
'

tornado. These actions should include inspecting the site for potential missiles and reducing this
potential.

!

STPEGS Position:

. STPEGS procedures recognize that tornadoes are often rapidly developing phenomena with-
limited warning. Normal operating practices thus attempt to minimize the need for specific -

actions, such as crane tie-downs, prior to severe weather.,

i.
OPGP03-ZV-0001 requires the removal ofloose trash and materials, and tie down of temporary

#

and portable structures within the Owner Controlled Area and the Protected Area. These actions -
are required when a Tornado Watch is issued for the STPEGS site area.

OPOP04-ZO-0002 requires operators to inspect the Protected Area for potential missiles and
!- secure loose items, when a Tornado Watch is issued for the STPEGS site area.

4.2.3(b) NUMARC Guidance - Actions for Tornado:

Plant procedures should identify site-specific actions necessary to prepare for the onset of a
tornado. These actions should include expediting the restoration of important plant systems and
components to service.

STPEGS Position:

OPGP03-ZV-0001 requires prioritization of Storm Crew assignments and announcement of
re-mobilization efforts immediately after National Weather Service or National Oceanic and
Atmospheric Administration data indicates the severe weather has passed, and site conditions
allow for the return to work.

OPGP03-ZV-0001 provides requirements for restoration of tornado dampers to the open position,
should they be actuated by an actual tornado strike.

.

'

Procedure OPOPO4-AE-0001, " Loss of Any 13.8 kV or 4.16 kV Bus," describes AC power
restoration actions to any 13.8 kV or 4.16 kV bus during all plant operating modes.

Procedure OPOP05-EO-EC00, " Loss of All AC Power," provides requirements to maintain the
~

plant primary and secondary systems in a safe condition, should all AC ESF buses be de- ;

energized.

B.3. STATION BLACKOUT RESPONSE GUIDELINFE ,

|
.

4.2. l(1) NUMARC Guidance: |
'

MISC.95\95-0521xH
,
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Plant procedures should identify site-specific action necessary to restore offsite or standby (Class
IE) AC power sources. If an AAC power source is available, it should be started as soon as

. possible. Plants relying on- AAC power sources _ should start the AAC power source and '

commence loading shutdown equipment within the first hour of a station blackout.

STPEGS Position: .

The following procedures are available in the event of an SBO' event at STPEGS: f

OPOP05-EO-EC00, " Loss of All AC Power." This procedure provides actions to respond to a
loss of all AC power. This procedure is entered on the indication that all 4.16 kV Class 1E ESF
Buses are de-energized.

j OPOP05-EO-EC01, " Loss of All AC Power Recovery Without SI Required." This procedure
:' provides actions to use normal operational systems to stabilize plant conditions following

restoration of Standby AC power. This procedure is entered from OPOP05-EO-EC00 when'

Standby AC power is restored and Safety Injection (SI) is not required.

OPOP05-EO-EC02, " Loss of All AC Power Recovery With SI Required." This procedure
provides actions to use Engineered Safety Feature Systems to stabilize plant conditions following -
restoration of Standby AC power. This procedure is entered from OPOP05-EO-EC00 or.,

OPOP05-EO-EC01 when Standby AC power is restored and SI is required.

I OPOPO4-AE-0001 " Loss of Any 13.8 kV or 4.16 kV Bus" is the primary guidance for restoring
power to any de-energized bus._- This procedure contains a systematic method which places the

'

,

najor loads in Pull to Lock and then re-energizes the bus from the most desirable source or; ,

: alternates, should the preferred ' sources not be available. Appropriate notes and cautions for each :
bus are included.;

I OPOPO4-AE-0001 is to be used in conjunction with the following procedures, as appropriate:

OPOP05 EO-EC00, " Loss of All AC Power"
OPOP05-EO-EC01, " Loss of All AC Power Recovery Without SI Required"

,

OPOP05-EO-EC02, " Loss of AC Power Recovery With SI Required"
OPOP05-EO E001, " Reactor Trip or Safety Injection"
OPOP05-EO-ES01, " Reactor Trip Response"
0 POP 05-EO-E010, " Loss of Reactor or Secondary Coolant"
OPOP05-EO-ES12, " Post-LOCA Cooldown and Depressurization"

The Alternate AC (AAC) source is designed to start and reach rated speed and voltage within
10 seconds. However, the previously mentioned procedures have steps which attempt manual
starts of the Standby Diesel Generators (SDGs). Loading of the AAC source would be automatic ,

via the associated ESF Load Sequencer.
,

In addition, OPOP04-ZO-0002 requires, at least two hours prior to projected hurricane arrival, the
Shift Supervisors to start and load either the Train A or Train C SDG, and disconnect the

htlSC-95\95-0$2.001

_ _ _ . . _ _ __ _ _ _ _ ___ __. _- . .



m. . ~. , _ . - , -_ _ . . . _ ~ _

. ST-HL-AE-5010
*

Attachment 1
Page 28 of 48

~

respective ESF Bus from offsite power. The preferred SDG selection is the unit connected'to . *

the bus powering the currently operating Centrifugal Charging Pump.-

4.2. l(2) - NUMARC Guidance:

Plant procedures should specify actions necessary to assure the shutdown equipment (including
- support systems) necessary in a station blackout can operate without AC power.

,

STPEGS Position:
,a

''

In addition to the procedures described previously, OPOP05-EO-EOOO, ." Reactor Trip or Safety
- Injection," OPOP05-EO-E010, " Loss of Reactor or Secondary Coolant," and OPOP05-ES12,

" Post-LOCA Cooldown and Depressurization" provide guidance when the AAC' source is
available. OPOP05-EO-E000 provides manual containment isolation actions, upon receipt of a.

'

Safety Injection signal, for any containment isolation valves which do not reach the fail safe
position.,

'
Procedure OPOPO4-AE-0001, Loss of Any 13.8 kV or 4.16 kV. Bus" allows the operator to
manually control the Steam Generator (SG) Power Operated Relief Valves (PORVs) as required

,

following a loss of AC power.

Procedure OPOP05-EO-EC00 places the SG PORV controllers in manual and provides local
operation guidance for SG PORVs.

Procedures OPOP05-EO-EC00 and OPOP05-EO-EOOO both provide for manual control of .

Auxiliary Feedwater (AFW) valves to control proper AFW flow, if necessary.

'

4.2.l(3) NUMARC Guidance:
i.

Plant procedures should recognize the importance of AFWS during the early stages of the event,-'
,

and direct the operators to invest appropriate attention to assuring their continued, reliable
; operation through the transient since this ensures decay heat removal.

STPEGS Position: '

; STPEGS operating procedures recognize the importance of the Auxiliary Feedwater (AFW)
system, regardless of the procedural path utilized, as documented below:.

; Procedure OPOP05-EO-EC00 addresses verification of AFW system flow and AFW storage tank
level. Subsequent steps address monitoring of Steam Generator pressures and water levels, as
well as the performance of the AFW system.

u ,

'

Procedure OPOP05-EO-E000 also addresses verification of AFW system flow.

Procedures OPOP05-EO-ES01 and OPOP05-EO-E010 address verification of AFW Storage Tank.

(AFST) levels and actions to fill the AFST from the alternate condensate storage source (Fire

|- msc.95wso mxu
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Water Storage Tanks), if required.

4.2. l(4) NUMARC Guidance:

Plant procedures should identify the sources of potential reactor inventory loss and specify
actions to prevent or limit significant loss.

STPEGS Position:

The STPEGS design has been reviewed to determine potential sources of Reactor Coolant System
(RCS) inventory loss during a postulated SBO event. The Chemical and Volume Control System
letdown line was identified as a potential source of RCS inventory loss.

The motor operated letdown isolation valve is not normally utilized. STPEGS has installed an
air-operated fail-closed valve (CICVFV001!) upstream of the three letdown orifice isolation
valves. This valve will isolate letdown on a loss of instrument air or electrical power, thus
removing any requirements on the operation of the motor operated valve and ensuring the RCS
inventory loss is minimized. Operating procedures OPOP05-EO-EC00, " Loss of All AC Power"
and OPOP05-EO-E000, " Reactor Trip or Safety injection" also contain specific procedural steps
to manually isolate RCS letdown, if required.

All instrumentation in the above procedural steps are powered from Class IE battery-backed DC
power. The letdown orifice heades isolation valve (CICVFV0011) is controlled from the main
control room. Ilowever, it would also receive an automatic isolation signal, based on pressurizer
low level, and close on a loss of supply air.

Further discussion of RCS inventory control is discussed under Section C.6 of this report.

4.2. l(5) NUMARC Guidance:

Plant procedures should ensure that a flowpath is promptly established for makeup flow from the
CST to the steam generator / nuclear boiler and identify backup water sources to the CST in order

~

of intended use. Additionally, plant procedures should specify clear criteria for transferring to
the next preferred source of water. 1

STPEGS Position:

The alternate Auxiliary Feedwater (AFW) supply is from two 300,000 gallon fire water storage
tanks (FWST), with the motive force for fire water transfer being any one of three diesel-driven
fire pumps. The flow path consists of manually operated valves and pre-staged fire hose.
Procedure OPOP05-EO-EC00, " Loss of All AC Power" provides the required guidance for
establishing makeup flow to the Auxiliary Feedwater Storage tank (AFST).

The motor-operated discharge valves associated with each motor-driven AFW pump train are
powered from the same Class IE electrical train as the associated AFW pump motor. Thus,
providing AFW to its associated Steam Generator (SG) during a SBO is accomplished

'

automatically during load sequencing of the Alternate AC Source, or can be controlled remotely
from the Control Room. If AFW flow to other SGs be desired, procedural steps exist for local

i
m sc a m om
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' manual alignment of the AFW pump discharge cross-connect valves.

: The following procedures provide specific actions to establish a flow path for makeup flow from
the AFST, including transfer to the attemate source of makeup water from the FWST,if required.

.

'0 POP 05-EO-EC00, " Loss of All AC Power"
.

OPOP05-EO-E001, " Reactor Trip or Safety Injection">

OPOP05-EO-EC02, " Loss of All AC Power Recovery With SI Required"
. OPOP05-EO-E010, " Loss of Reactor or Secondary Coolant" >

OPOP05-EO-ES12, " Post-LOCA Cooldown and Depressurization"

; 4.2.l(6) NUMARC Guidance: +

Plant procedures should identify individual loads that need to be stripped from the plant DC
buses (both Class IE and Non-Class IE) for the purpose of conserving DC power. |

STPEGS Position:

For purposes of the Class IE battery banks, the revised STPEGS SBO position considers ,

operation of the Channel I, Channel III and Channel IV battery banks as AC-Independent (i.e.,
not requiring battery charging support) for a period of four hours; and the operation of the'

Channel II battery bank as AC-Independent for a period of eight hours. The Class IE battery
banks are considered to have no battery charging support during a postulated four hour SBO

- event, other than the specific train powered by the Alternate AC source.
-

.

1

The Class IE DC load shedding requirements for a SBO event will be documented in two plant
operations procedures: Emergency Operating Procedure OPOP05-EO-EC00, " Loss Of All AC'

Power," and Plant Operating Procedure OPOPO4-AE-0001, " Loss of Any 13.8 KV or 4.16 KV ]e

Bus." The procedural steps which ensure shedding of the "A" Train ESF Load Sequencer, |
commencing 30 minutes after the SBO event initiation, wil! be incorporated into these two |
procedures. |

|-

| There are no load shedding requirements for non-Class IE DC systems credited for SBO coping.-
Additional information is provided in Section C.2 of this report.

.

4.2.l(7) NUMARC Guidance:
i

Plant procedures should specify actions to permit appropriate containment isolation and safe
,

shutdown valve operations while AC power is unavellable. These actions may include:
.

(a) providing additional bottled air or nitrogen at the valves;
T

I

|! (b) specifying manual valve operation to maintain shutdown (e.g., manual valve seating to
reduce system losses);,

(c) ensuring appropriate containment integrity. |
l

STPEGS Pccition: I
i
,

MISC-95\95452.006
,
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No local manual actions to operate any containment isolation valves, during the postulated four:
' hour SBO event, are required.' Containment isolation can be achieved without manual operator
- action. Although not required for coping with a postulated four hour SBO event, containment
isolation may be locally verified utilizing procedure OPOP05-EO-EC00. This procedure provides -

. instructions to operating personnel in the event that local manual valve closure and locd position
- verification is' required. Additional details' regarding containment integrity and containment
isolation valves are provided in Section C.5 of this attachment.

4.2.l(8) NUMARC Guidance:

i' Plant procedures should identify the portable lighting necessary for ingress and egress to plant -
; areas containing shutdown or AAC equipment requiring manual operation.

STPEGS Position:

[ - The Emergency DC Lighting System provides lighting powered from batteries, in the event of
loss of the Normal and Essential AC Lighting Systems. The Emergency DC Lighting System -
provides illumination of safe shutdown areas and associated ingress / egress paths by utilizing
scaled beam lighting with self-contained 8 hour battery packs. These self-contained units are !

installed in safe shutdown areas such as the Main Control Room, Auxiliary Shutdown Panel;

Room, Transfer Switch Panel Rooms, and SDG Local Control Panel Areas.

STPEGS plant procedure OPOP01-7A-0001, " Plant Operations Department ' Administrative -
Guidelines" requires the maintenance and control of emergency response lockers at strategic-

; - locations within the plant. These lockers contain flashlights and portable lanterns to facilitate

| local manual operations required during a station blackout event. Plant operators are also "

required to carry personal flashlights to augment the emergency lighting provisions discussedt

above.

| 4.2.l(9) NUMARC Guidance:

.|,

| Plant procedures should consider the effects of AC power loss on area access, as well as the need J

to gain entry to other locked areas where remote equipment operation is necessary.

| STPEGS Position:

STPEGS plant procedures OPOP01-ZQ-0022, " Plant Operations Shift Routines" and OPOP01-ZA-
0019, " Locked Component Key Control" address compensatory manual actions required for I

access to locked areas and equipment in the event of a loss of offsite power. Security guards
with keys would be posted at vital access doors to control access. In addition, there are seven
vital door keys per unit carried by the operators. These keys are formally transferred during each !

shift turnover, inventoried once per month by Security, and utilized only during an emergency.
This ensures operator accessibility during all operating modes or emergency conditions.F

Personnel inside a vital area may exit the area, since the doors will open from the inside, but not
j from the outside, on a loss of power.
;

i

!' 4.2.l(10) NUMARC Guidance:
,- 1

MISC-95\95052 GH
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Plant procedures should consider loss ~of ventilation effects on specific ' energized equipment
.necessary for shutdown'(e.g.,' those containing internal electrical power supplies or other local
heat sources that may be energized or present in a station blackout). These procedures should
address:

.(a) '~ specific room or cabinet temperatures or symptoms ('e.g., alarms or indications of loss of I
.

cooling) readily identifiable by the operator, and the response thereto;

(b) methods for providing necessary ventilation and/or supplemental cooling within 30
minutes;

,

the potential need for operator action to override HPCIS/RCICS steam line isolation on(c) .
high temperature;

(d) opening cabinet doors containing instrumentation in control rooms necessary for safe
shutdown in a station blackout within 30 minutes; and

(e) effects.of actuation of fire protection features due to elevated temperature.

STPEGS Position:

As discussed in Section C.4 of this submittal, the temperatures in those areas where the
equipment credited for SBO coping is located'will be maintained within design limits. The ,

Alternate AC source powers ventilation and cooling equipment which' assure the operability of
''

the credited equipment.

STPEGS procedures ensure cooling of the relay room cabinets by opening the cabinet doors, as
described below

!

Procedure OPGPO4-AE-0001, " Loss of Any 13.8 kV or 4.16 kV Bus," requires all the relay room
cabinet doors to be opened if less than two (2) 4.16 kV ESF buses are energized. !

'1

Procedure OPOP04-HE-0001, " Loss of EAB or Control Room HVAC," requires all the relay |
room cabinet doors to be opened, and temporary ventilation to be established, should a postulated - )
loss of HVAC result in relay room temperatures approaching 98*F.

The fire protection system actuation setpoints were reviewed to ensure there will be no system
actuation due to ambient temperature extremes. The minimum fire protection actuation setpoint4

in STPEGS safety-related areas is 165*F, which is in excess of the maximum ambient !

temperatures expected during the postulated four hour SBO event.
)l

4.2.l(11) NUMARC Guidance: I

1

Plant procedures should consider habitability requirements at locations where operators will be
required to perform manual operations.

STPEGS Position:
,.

| |
Misc.95ws4>52. cot i
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-The STPEGS design was reviewed for loss of ventilation during an SBO event. The need for: *

local STPEGS operator actions which assure the SBO coping capability aas also been reviewed.
The only such action identified is shedding of the "A" Train ESF Load Sequencer commencing
30 minutes after the SBO event initiation. The noted manual action is an activity _ of short - '

' duration. The environmental conditions in the areas to be accessed in performing this task will
remain habitable for the four hour SBO event duration.

c t

As discussed in Section C.4 of this attachment, the temperatures in those areas.where the safety
related SBO response equipment are located will be maintained within acceptable limits. The '

Alternate AC source can power ventilation and/or cooling equipment to assure the operability of.
the energized equipment.

The discussion in Section A.2.b concludes that a single train of auxiliary feedwater (AFW) ~
supplying a single Steam Generator (SG) provides acceptable decay heat removal capability for
a four hour SBO event. On this basis, local manual actions are not required for cross-feeding

.

AFW to more than one SG during a four hour SBO event. Therefore, habitability considerations
.

in this area are not applicable o this SBO submittal.

4.2.l(12) NUMARC Guidance:

Non-Class IE equipment relied upon to cope for the required station blackout coping duration
should be addressed in a maintenance program.

STPEGS Position: }
There are no non-safety-related components or equipment wWh are required to cope with a
postulated four hour SBO event at STPEGS. Thus, there ao no associated non-Class'1E
equipment maintenance requirements specifically required for SdO coping.

An assessment of the revised STPEGS SBO position, relative to exclusion of equipment from the
Maintenance Rule, has been performed. There are numerous criteria utilized to determine
inclusion of equipment in the Maintenance Rule scope; one being whether the equipment is'- !
credited for SBO coping. Conversely, there are numerous criteria utilized to determine exclusion .

'

of equipment from the Maintenance Rule scope. Thus, plant equipment will not be excluded
from the Maintenance Rule exclusively because of not being credited for S.BO event coping. The
final determination of equipment to be integrated into the Maintenance Rule scope is still in the
preparatory assessment and development phase, and will be finalized by the July 10, 1996
implementation date of the Maintenance Rule.

4.2.l(13) NUMARC Guidance:

- Plant procedures should considerloss of heat tracing effects for equipment necessary to cope with . 1

a station blackout. Alternate steps, if needed, should be identified to supplement planned action.
;

.

STPEGS Positioni
*

: Safety-related equipment heat tracing is required only for equipment and components containing
significant boron concentrations which can potentially precipitate at low temperatures. The only

I msces.onmi
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' borate _d water _which may be required for a postulated SBO event is that utilized for makeup
water to the Reactor Coolant System (RCS). The High Head Safety Injection (HHSI) pumps are
utilized as the means of RCS inventory makeup. The normal source of suction for these pumps .
is the Refueling Water Storage Tank (RWST). Per STPEGS Technical Specification 3.5.5, the
RWST boron concentration is maintained in the range of 2800 to 3000 PPM. The RWST and

. : associated piping is located in the Mechanical Auxiliary Building, the Fuel Handling Building
and the Reactor Containment Building. Thus, the affected systems do not have piping which will 't

be exposed to outdoor ambient temperature extremes. None of this equipment is heat traced.
On this basis, there are no applicable heat tracing considerations for equipment necessary to cope
with a station blackout.

.
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i

B.4. COLD STARTS

NUMARC Generic Response:

A cold start is considered to be an attempt to start an emergency _ diesel generator from ambient
conditions without the presence of. pre-warmed circulating water or pre-lubrication. A -

continuously pre-warmed and pre-lubed machine would not be considered to have cold starts.

STPEGS Position:

- The STPEGS Standby Diesel Generators (SDGs) utilize standby lubricating oil and jacket water
heaters, a lubricating oil circulating system, and ajacket water circulating system to maintain the
SDGs in a pre-warmed condition when the engines are not running. These components are
provided to minimize the effect of thermal stresses due to cold starts. STPEGS Technical
Specifications 3/4.8 Bases states that, for the purposes of surveillance testing, ambient conditions
are considered to be the hot pre-lube condition. Thus, the STPEGS SDGs are not considered to
have cold starts.

B.S. EMERGENCY AC POWER AVAILABILITY

NUMARC Generic Response: '

. As stated in NUMARC 87-00, each utility is to monitor emergency AC power unavailability,
'

utilizing data provided to INPO on a regular basis.

STPEGS Position:
,
.

' Houston Lighting & Power participates in the INPO operating experience reporting system. Plant,

procedures ensure that INPO operating experience reports, as well as those issued by the NRC,
are reviewed for applicability against the STPEGS and that corrective action, as' appropriate, is
taken in a timely manner. Houston Lighting & Power provides data to the INPO Performance I

Indicators program, and monitors Standby Diesel Generator (SDG) system performance through !,

the STPEGS Performance Indicator Status program.
|,

In addition, STPEGS participates actively in the Cooper-Bessemer Owners Group (CBOG).
Thus, STPEGS personnel are cognizant of SDG reliability values of other utilities with diesel
generators similar to the STPEGS design. Also, the CBOG provides a forum for review of
generic technical issues and concerns, and a means for discussion and development of SDG
performance improvement suggestions.

i
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B.6. ' SUMMARY OF REQUIRED PROCEDURE CHANGES'

.

The plant procedure review presented in this section has identified three (3) plant operating
procedures which require revision as a result of implementation of the revised SBO position for
STPEGS.- These procedures are:

1) Submittal Section B.2, Paragraph 4.2.3.4(a)

Plant Operating Procedure OPOPO4-ZO-0002 will be revised to clarify implementation of the site-
specific indicator to ensure that the plant would be in safe shutdown two hours before the -
anticipated hurricane arrival at the site (i.e., sustained wind speeds in excess of 73 mph).

2); Submittal Section B.3,1 Paragraph 4.2.1(6)- ,

2

The Class IE DC load shedding requirements for a SBO event will be documented in two plant
operating procedures.

Emergency Operating Procedure OPOP05-EO-EC00, " Loss Of All AC Power," will be-

revised to ensure shedding of the "A" Train ESF Load Sequencer, commencing 30
minutes after initiation of the SBO event.

Plant Operating Procedure OPOPO4-AE-0001, " Loss of Any 13.8 KV or 4.16 KV Bus,"-

will be revised to ensure shedding of the "A" Train ESF Load Sequencer, commencing
,

30 minutes after initiation of the SBO event.

STPEGS will perform the appropriate training required as a result of these procedural changes,
in accordance with applicable regulatory guidance and specific plant program requirements.

;

'

C. COPING STUDY

The Station Blackout (SBOJ position presented in this submittal does not require any
modifications to plant systems or equipment.

NUMARC Generic Response:

The AAC source has the capacity and capability to power the equipment necessary to cope with4

a station blackout in accordance with NUMARC 87-00, Section 7, for the required coping
duration of four hours, as determined in accordance with NUMARC 87-00, Section 3.2.5. The
alternate AC power source will be available within ten minutes of the onset of the station
blackout conditions.-

' STPEGS Position:

The ability of STPEGS to cope with an SBO was assessed using NUMA.RC 87-00, Section 7
with the following results.

:

,
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C.1 CONDENSATE INVENTORY FOR DECAY HEAT REMOVAL ' (SECTION 7.2.1)
'

NUMARC Generic Resow *.e:

It has been determined from Section.7.2.1 of NUMARC 87-00 that 84,000 gallons of water are
required for decay heat removal for 'a four hour coping duration category. The minimum
permissible Auxiliary Feedwater Storage Tank (AFST) level per Technical Specifications provides

- 485,000 gallons of water, which exceeds the required quantity for coping with a four hour station
b!r;kout. No plant modifications or procedure changes are needed to utilize this water source.

STPEGS Position:

The.STPEGS design has been reviewed to confirm that-adequate condensate inventory.is
available for decay heat removal during an SBO of four hours. By the criteria of NUMARC
87-00, the amount of water required for decay heat removal is 84,000 gallons. This volume -
approximates a plant-specific analysis performed to study safety. grade cold shutdown
requirements. The plant-specific analysis predicted that 85,600 gallons would be utilized during

- a four hour hot standby period. This figure assumes that a cooldown to minimize leakage during _
the SBO event is not required.

The minimum permissible amount of water in the AFST, as required by Technical Specification
3.7.1.3, is 485,000 gallons. This volume is based on supporting a cooldown over a 14 to 21 hour
period after 4 hours at hot standby. Thus, the minimum available quantity of water exceeds that
required for coping with a four hour station blackout.

;

C.2. ASSESSING THE CLASS 1E BATTERY CAPACITY (SECTION 7.2.2)

NUMARC Generic Response:

A battery capacity calculation has been performed pursuant to NUMARC 87-00, Section 7.2.2 i
ito verify that all four channels of the Class IE batteries have sufficient cz.pacity to meet station

blackout leads for the four hour coping duration. A single "A" Train DC load, not needed to
cope with an SBO, is stripped. This load will be identified by revision of two existing plant
procedures, as described below.

STPEGS Position;

This battery sizing calculation utilizes the actual inverter loads and DC panel loads operating in
a LOOP condition. This calculation utilizes design inputs for minimum cell electrolyte
temperature of 65 F and cell aging factor of 1.25, consistent with the STPEGS plant design basis
and the requirements of this NUMARC 87-00 criterion.

MISC 95\95#1001
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The.SBO battery sizing calculation considers Standby' Diesel Generator (SDG) field flashmg,
Reactor Trip Switchgear breaker trip and spring charging motor inrush loads,4.16 kV Switchgear
breaker trip loads, and 480V Load Center Switchgear breaker trip and spring charging motor .
inrush loads in'the first minute of the battery loading profiles. SDG field flashing,4.16 kV

.

-Switchgear breaker close and spring charging motor inrush loads, and 480V Load Center- ;

y Switchgear breaker close loads are considered in the last minute of the battery loading profiles.
l

:. The results of this calculation shows that all four Class IE DC battery banks will remain in an.
operable condition for a minimum of four hours, with shedding of only a single DC load (the

'

c

ESF Load Sequencer) on the "A" Train battery bank. The battery terminal voltages exceed the
following values at the end of the duty cycle:

Channel I (A Train): > 106 VDC after 4 hours (ESF Load Sequencer shed at 30 min)
Channel II (D Train): > 112 VDC after 8 hours
Channel III (B Train): > 109 VDC after 4 hours
Channel IV (C Train): > 108 VDC after 4 hours

The minimum acceptab e battery terminal voltage is 106 VDC at the end of the duty cycle, based
; on the minimum allowable inverter input voltage, plus allowance for cable voltage drop.

Based on this data, STPEGS considers operation of the Channel I, Channel III and Channel IV.- ,

battery banks to be AC-Independent (i.e., not requiring battery charging support) for a period of
four hours and the operation of the Channel II battery bank to be AC-Independent for a period

- of eight hours. The Class IE battery banks are considered to have no battery charging support
-

during a postulated four hour SBO event, other than the specific train powered by the Alternate
AC source. Thus, the Class IE battery banks and instrumentation satisfy this NUMARC 87-00 '

i criterion.
:

L The Class IE DC load shedding requirements for a SBO event will be documented in two plant
operations procedures: Emergency Operating Procedure OPOP05-EO-EC00, " Loss Of All AC
Power," and Plant Operating Procedure OPOPO4-AE-0001, " Loss of Any 13.8 KV or 4.16 KV
Bus." The procedural steps which ensure shedding _of the "A" Train ESF Load Sequencer,

'
commencing 30 minutes after initiation of the SBO event, will be incorporated into these two '

procedures.
.

!- C.3. COMPRESSED AIR (SECTION 7.2.3)

|
NUMARC Generic Response:

No air-operated valves or dampers are relied upon to cope with an SBO for the four hour coping
,

duration. '
,

$3

i

1
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' STPEGS Position:
O

.
. |

As noted in the STPEGS UFSAR, Section 9.3.1.3, neither the Instrument Air System nor the
Service Air System are required to perform any safety-related function at STPEGS. All safety ;

related air-operated valves are designed to be fail-safe, and thus assure that a loss of air will not
,

result in the loss of any of the Engineered Safety Features of the plant. For the purposes of this
; assessment, the use of the air-operated valves in those systems critical to SBO coping (including

the' Containment Isolation, Component Cooling Water, Essential Cooling Water, Auxiliary'
,

,

Feedwater, and Safety Injection Systems) was reviewed and the UFSAR statements confirmed.4

Each EAC ~ power source (Standby Diesel Generator) at STPEGS is provided with two
compressed air subsystems, either of which is capable of starting the engine without-power.
These subsystems, which are independent of the plant instrument and service air systems, are
provided with non-safety related compressors and dryers. These components maintain the.

pressure of a safety-related receiver tank in each subsystem with sufficient capacity to provide
air for up to five start attempts. Thus, a loss of AC power will not result in a loss of instrument-

air situation which would prevent the Standby Diesel Generators from starting and performing
their function.

; C.4. EFFECTS OF LOSS OF VENTILATION (SECTION 7.2.4)

NUMARC Generic Response:

The AAC power source provides power to HVAC systems serving dominant areas of concern.
Reasonable assurance of the operability of station blackout response equipment in the applicable
areas has been assessed. The effects of the loss of ventilation are assessed below. No

i modifications or procedure changes are required to provide reasonable assurance of equipment :

operability..

STPEGS Position:

The conditions in areas of the plant critical to the station blackout scenario are maintained by
HVAC equipment powered from the same train as the energized equipment. For example, thee

Train A Standby Diesel Generator (SDG), Component Cooling Water (CCW) pump, Essential'

Cooling Water (ECW) pump, and Auxiliary Feedwater (AFW) pump are each provided with area
ventilation fans which are powered from and receive cooling water (for cooled equipment) from
Train A systems. -i

An assessment has been performed of the temperatures of several areas containing equipment
important to the SBO response. A summary of the temperature assessment is provided by area

; below.

,

,

J
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a. AFW Pump Rooms

NUMARC Generie Response:

The calculated steady state ambient air temperature for the steam driven AFW pump room (the
dominant area of concern for a PWR) during a station blackout induced loss of ventilation is
130 F.

STPEGS Position:

For a PWR, the turbine-driven AFW pump room is generally a dominant area of concern.
STPEGS does not rely on the availability of the turbine-driven AFW pump for SBO coping, due
to the Alternate AC (AAC) power source coping methodology selected. One of the motor-driven
AFW pumps will be utilized to provide the secondary makeup and decay heat removal function.
The ventilation of the motor-driven pump rooms is provided by fans powered from the same train
as the affected AFW pump. Thus, the conditions in these pump rooms during the SBO are
expected to be no v -me than those during other design basis scenarios which involve AFW pump
operation.

While not credited for SBO coping, the turbine-driven AFW pump could be utilized for decay
heat removal. The room for this pump is typically considered to be a dominant area of concem,
due to large heat loads from the steam piping and AFW pump turbine. Room temperatures for
this area have been calculated using the NUMARC 87-00 methodology. Temperatures due to
piping and equipment heat loads would not exceed 130 F. Temperatures considering the
additional potential heat loads due to steam leakage (e.g., valve packing leakage) would not
exceed 160 F, assuming operator action to open the door to the AFW pump room. This
temperature is below the 170 F quahfication temperature for the safety-related components in the
room.

b. Control Room Complex

NUMARC Generic Response:

The assumption in NUMARC 87-00, Section 2.7.1, that the Control Room will not exceed 120 F
during the four hour station blackout coping period, has been assessed. The control room at
STPEGS does not exceed 120 F during a station blackout. Therefore, the control room is not ;

a dominant area of concern. i

l
STPEGS Position:

|

The environmental conditions in the Electrical Auxiliary Building (EAB) and Control Room |

Envelope (CRE) are maintained by a three train HVAC system, each powered from an |
independent electrical train. The capability to maintain design temperatures in these areas has i

been demonstrated by analysis, testing, and by operating experience.
1
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While the original sizing of the HVAC equipment in the EAB and CRE was based on 2 of 3'
: trains in operation, analysis, operating experience, and testing have demonstrated that one train>

- of HVAC is adequate to maintain acceptable temperatures in these areas during normal operation. '

Since the SBO scenario reduces the cooling requirements in these areas, the HVAC train powered '
by the AAC source is adequate to maintain reasonable temperatures in these areas during an SBO -
of four hours duration.

Analysis indicates all rooms in the EAB and CRE which contain safety-related equipment (except
' the battery room, see item c. below) remain less than design temperature, assuming steady-state
conditions (transient effects would reduce room temperatures). The conditions assumed in the

'

analysis are conservative for the SBO scenario.

L A test was conducted during normal power operation in which both the EAB and CRE HVAC- .

systems were operated in the single train _ mode. Supply and return air temperatures were:

recorded following a four hour equilibration. The return air temperature for all rooms containing
safety-related equipment remained less than design temperature. With any single train of EAB
and CRE HVAC ava'lable and powered from the AAC power source, temperatures in the CRE

.

have been calculated not to exceed 80 F. Therefore, the CRE is not considered to be a dominant
area of concern.

Electrical equipment installed in Control Room. cabinets are designed for 120 F. The Relay
.

Room cabinets are installed in the CRE, and are also designed for this maximum teinperature.
'

The cabinet contents are designed to be cooled by convective air ' low through vents at the top
and bottom of the cabinets. Based on this calculated temperature, the opening of cabinet doors
for relay panels in the CRE is not necessary to cope with an SBO in order to assure the
operability of the equipment. Even considering a temperature increase due to the cabinet heat
loads, there is adequate margin to the design temperature of the cabinets.

Although not required for coping with a postulated SBO event, STPEGS has implemented plant -
: procedures to open the Relay Room cabinet doors, as discussed in paragraph 4.2.l(10) of .

submittal Section B3. -

;
|

c. Other Areas Important to Station Blackout Response |
1

NUMARC Generic Response:

: HVAC systems, serving the plant areas discussed below, will be available. Reasonable assurance _
'

of the operability of station blackout response equipment in the above areas. There are no
dominant areas of concern at STPEGS. All areas have been found to remain within their
qualified design temperatures. No modifications or associated procedures are required to provide :

-

'
this reasonable assurance of equipment operability. '

STPEGS Position:

The following is a summary of HVAC system operation and predicted temperatures during a

| -.
SBO event, in other plant areas containing essential equipment. Based on the results noted
below, these areas are not considered dominant areas of concern.

I
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'

Battery' Rooms<

'

These rooms cre located in the EAB. The peak temperatures calculated for these areas
is 82*F. . While this is slightly above the normal design' temperature for these rooms

'(77"F), this increase :n temperature is considered to be acceptable for the four hour SBO
coping ' duration.

Relay Rooms -.

These rooms are located in the CRE complex. The peak temperatures calculated for these
areas is 80 F. Thus,' these rooms remain within their normal design temperature (80 F).
As noted above for the CRE, the opening of the relay cabinet doors will not be required
to assure the operability of the equipment.

. - Standby Diesel Generator Rooms

These rooms are in the Diesel Generator Building. They are ventilated by fans powend
from the same train as that fed by its associated SDG. - The conditions during the SBO
are no more severe than those when the SDGs are running in response to other events.
The ventilation system is designed to maintain these rooms at less than'120 F.

,

. Reactor Containment Building (RCB)

The temperature resulting from loss of ventilation in the RCB due to_SBO is enveloped '<

by the design basis LOCA and HELBA profiles, which predict a maximum temperature
- within the RCB of over 320 F.

The operability of equipment inside the RCB during the SBO event scenario is bounded
by an existing analysis which determines the heatup of the RCB following a fire and a
loss of offsite power. The results demonstrate the RCB temperature ;will remain below -
160 F for 72 hours, which is conservative for the four hour SBO scenario.

- . Rooms Containing Safety-Related Equipment

The safety related equipment, including the CCW pumps, ECW pumps, HHSI pumps,
.;

Chilled Water pumps and the Essential Chiller, credited for the four hour SBO coping .1

duration, are cooled by HVAC equipment which is powered from the same train as the
pump. Thus, the conditions during the SBO are enveloped by 'the normal ' design
conditions for the equipment.

3
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- C.5. CONTAINMENT ISOLATION (SECTION 7.2.5)
,

NUMARC Generic Response:
.

The plant list of containment isolation valves has been reviewed to verify that valves which must
be capable'of being closed or that must be operated (cycled) under station blackout conditions

' can be positioned (with indication) independent of the preferred and blacked-out unit's Class IE
power supplies. No plant modifications and/or associated procedure changes were determined.

to _be required to ensure that appropriate containment integrity can be provided under Station<

Blackout conditions.

STPEGS Position:

An assessment has been performed to ensure that appropriate containment isolation can be
provided during the four hour SBO event. The assessment considered the exclusion criteria'
provided in Section C3.2.7 of Regulatory Guide 1.155 and in NUMARC 87-00. The guidance
documents permitted the exclusion of the following valves:,

1. Valves normally locked closed during operation,
2. Valves that fail closed on a loss of power,
3. Check valves,
'4. Valves in non-radioactive, closed loop systems not expected to be breached in an SBO

(except lines which communicate directly with the containment atmosphere, and
5. Valves of less than 3-inch nominal diameter.'

t

Based on the exclusion criteria provided above, there are sixteen (16) penetrations for which both-

; the inside and the outside isolation valves could not be excluded. The valves which could not
be excluded are categorized as " valves of concern" by the NUMARC 87-00 methodology.
Fifteen (15) of these penetrations included valves installed on one side of the penetration which
satisfied one of the five exclusion criteria noted previously. The excluded valves would provide
the isolation function for these penetrations.

I Containment isolation is assured by the operability of either the inside or the outside isolation
valve for the one remaining penetration. Thus, them is only one valve of concern identified which
may require operator action to effect containment integrity during an SBO. That valve is*

XCV0024, which is associated with penetration 46. This penetration relies on two motor
operated valves larger than 3" for isolation and is normally open during power operation to
permit Reactor Coolant System (RCS) letdown.

As an alternative to manually closing XCV0024, STPEGS has installed a Safety Class 2 valve
(CICVFV00ll) and designed it to close on receipt of a Phase A containment isolation signal.

t This valve is an air operated valve, fails closed on loss of either instrmnent air or electrical
power, and is provided with position indication in the Control Room. Penetration 46 is thus
effectively isolated by valve CICVFV00ll. On this basis, there are no valves at STPEGS
requiring local manual actions to effect containment integrity,

d
a
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Indication of containment isolation valve positions is available on the STPEGS Emergency
Response Facility Data Acquisition and Display System (ERFDADS). ERFDADS is supported i
by a non-Class IE battery supply system with a two hour capacity. This system will provide the I

initial indication of the proper alignment. Procedure OPOP05-EO-EC00, " Loss of All AC
Power," includes the requirements to verify the containment isolation valves are closed. Valves
which are operable from the Control Room during the SBO (i.e., those powered by the AAC
source), are provided with Control Room position indication also powered by the AAC source.
No local manual actions to operate any containment isolation valves, during the postulated four
hour SBO duration, are required.

C.6. REACTOR COOLANT INVENTORY (SECTION 2.5)

NUMARC Generic Response:

The Alternate AC source powers the necessary make-up systems to maintain adequate reactor
coolant system inventory to ensure that the core is cooled for the required coping duration of four
hours.

STPEGS Position:

As noted in NUMARC 87-00, the expected sources of reactor coolant system (RCS) inventory
loss include letdown flow, nonnat system leakage, and leakage from the reactor coolant pump
(RCP) seals. The plant procedure OPOP05-EO-EC00, " Loss of All AC Power," directs the
operator to confinn the RCS is isolated early in the scenario. The three main flow paths out of
the RCS (letdown, seal return and pressurizer power operated relief valves) are isolated. While
the remaining sources of leakage cannot be isolated, they have been quantified. The Technical
Specification limit of 10 gpm has been assumed for the normal RCS leakage, and a rate of 25
gpm per RCP has been considered for leakage from the RCP seals.

The expected RCP seal leakage during normal operation is expected to be less than 3 gpm per
pump. Approximately 8 gpm per pump is provided from the charging system for sealinjection.
Of this injection flow, about five gpm enters the RCS through the labyrinth seals and the thermal
barrier. The seal leakage rate recommended in NUMARC 87-00 is 25 gpm per RCP. The
STPEGS Technical Specification limit on miscellaneous leakage is 10 gpm. Thus, the total
expected RCS inventory losses during the SBO are not expected to exceed 110 gpm. No other
makeup systems, other than the High Head Safety Injection (HHSI) pumps, are required to
maintain RCS inventory during the four hour SBO event. Thus, adequate core cooling can be
maintained without any plant modifications or procedure changes.

MISC 95\95452 001
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An HilSI pump can be powered from any of the Standby. Diesel Generators (SDGs) used as the
Alternate AC (AAC) power source. The capacity of this pump is approximately 800 gpm, which -
envelops the assumed rate of inventory loss during the SBO event. The RCS would normally ,

' be maintained at hot standby conditions for the four-hour coping duration. Should the operator
choose to utilize the HHSI pump for RCS makeup,the RCS would have to be depressurized to

e below the 1600 psi shutoff head of the HHSI pump. The required operator actions are
~'

proceduralized in procedures OPOP05-EO-EC00, OPOP05-EO-EC01, and OPOP05-EO-EC02. The '
rate of depressurization is dependent on both the leakage rate from the RCS as well as manual
actions to effect cooldown, such as opening a steam generator (SG) power operated relief valve.
The manual actions to permit steaming from the SGs can result in operation within one to two:

hours.
'

-

HHSI pump status indication and--discharge valve position are provided by. Class 1E
instrumentation. These instruments give the operator an indication that the system is operational.

; The HHSI Class 1E indications include unique "HHSI Pump Stopped / Running" lamps and "HHSI
Pump Injection MOV Open/ Closed" lamps, dedicated to each High Head Safety Injection train,
installed in the main control room. Verification of system operation is provided by indication ,

that the HHSI pump is operating and the motor-operated injection valve is open. The Class 1E -
indication will be available during an SBO event. The HHSI flow indicator is a non-Class IE

'

indicator which conforms to the requirements of Regulatory Guide 1.97, " Instrumentation for
Light-Water-Cooled Nuclear Power Plants to Assess Plant Conditions During and Following an
Accident," and is not credited for a SBO event.

,

The assumption of a 25 gpm per RCP leakage rate is supported by a generic study performed by
Westinghouse (WCAP-10541, Revision 2, dated November,1986). This study analyzed the
effects of a complete loss of AC power which resulted in a loss of both RCP seal injection and
seal cooling. The study determined that with no seal injection or cooling, the maximum expected
leakage rate would be approximately 21.1 gpm per RCP. Westinghouse also reviewed the RCS
inventory effects of the postulated maximum RCP seal leakage, and concluded that approximately ,

16 hours of leakage could be tolerated, without RCS inventory makeup, before core uncovery.
This envelops the required four hour SBO coping duration, and demonstrates the conservatism-

'

of the STPEGS position, given the capacity and connectability of RCS makeup sources available.

i There is an available source of RCP seal cooling which can be utilized, but is not credited,
considering the availability of the AAC power source. The Component Cooling Water pump can

: be operated to provide RCP seal cooling. This cooling flow will maintain lower RCP seal-
temperatures and may limit RCS inventory losses due to seal leakage at a lower rate than that

! prescribed by NUMARC 87-00.

:

i
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. ADDENDUM - ADDITIONAL REGULATORY GUIDE 1.155 ISSUES

1; QUALITY ASSURANCE PROGRAM -

The revised STPEGS position on' Station Blackout (SBO) utilizes any one of the three Standby
Diesel Generators as the Alternate AC (AAC) source. The loads powered by the AAC source,
which are required for coping with the postulated SBO event, are loads normally aligned to the -
plant ESF buses and classified as either safety-related or Class 1E. These ' components are
already covered by a quality assurance program which meets or exceeds the Regulatory Guide
(RG) 1.155 guidelines. Verification of the QA requirements is documented and maintained at -
STPEGS in support of this SBO submittal.

There are no other non-safety-related components and equipment which are credited for the
revised STPEGS SBO position. Therefore, the RG 1.155 quality assurance program guidance

.

is not applicable to the revised STPEGS SBO position.

2. DIESEL GENERATOR RELIABILITY PROGRAM

A reliability program has been implemented at STPEGS to ensure than the desired reliability of --
the Standby Diesel Generators (SDGs) is met or exceeded. The STPEGS SDG reliability
program is incorporated in three procedures:

OPEP07-DG-0001, " Performance Monitoring of ESF Standby Diesel Generators,". which-

serves as the guiding document for STPEGS SDG reliability program.
.

OPSP03-ZQ-0025, " Diesel Generator Starting Classification," which provides specific-

criteria to determine the validity of all SDG start and load attempts.

OPGP03-ZE-0038, " System Performance Monitoring Program," which provides the general-

monitoring program guidance for equipment, components and systems critical to plant
reliability and availability.

'

The rehability program meets the guidance of Regulatory Guide 1.155 Section C.I.2 Positions
1-5. The following is a summary of how the STPEGS program complies with each of the five
regulatory positions.c

Position 1: Section A.1 of this submittal shows the STPEGS SBO offsite power design
characteristic group to be "P3*." Section A.2 of this submittal shows the EAC Power
Configuration for STPEGS to be Group "C." Previous discussions in this submittal section shows

'

the selected SDG target reliability to be 0.975. Section A of this submittal shows a required
coping duration category of 4 hours. A review of NUMARC Table 3 -8 shows the 0.975 SDG
reliability target level to be consistent with the selected plant category and coping duration.

STPEGS has established a reliability target of 0.975 per demand per SDO. Thus, the STPEGS
commitment complies with RG 1.155 position C.I.2(1).,

L

!
!
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Position 2: STPEGS Technical Specification 3/4.8.1 implements the surveillance testing
requirements for the STPEGS SDGs. The tests require the SDGs to be started and loaded to full
capacity for I hour, on a staggered test basis, at intervals no greater than once every 31 days.
SDG operability is also demonstrated once every refueling outage, per Technical Specification
surveillance testing requirements which include, for example:

Starting and loading to full capacity-

Subjecting to partial load and full load rejection tests-

Subjecting to a simulated loss-of-offsite power test
Verifying for proper auto-start and load sequencing functions
Operating at rated capa-ity for 24 hours

STPEGS has implemented reliability monitoring programs which support SDG monitoring
activities. These programs monitor and trend the condition of diesel engine fuel oil, lubricating
oil, and jacket water. Vibration monitoring and trending of the diesel engine, generator, major
mechanical auxiliary components is conducted. Quarterly engine analyses are performed to
provide diagnostic information for possible subsequent corrective action.

STPEGS has established diesel generator operational data trending and analysis programs which
identify opportunities for SDG performance improvements, and also calculate and monitor the
individual SDG reliability values. Thus, the STPEGS conunitment complies wi;h RG 1.155
position C.I.2(2).

Position 3: Maintenance of the STPEGS SDGs and associated equipment is typically conducted
in accordance with manufacturer's recommendations. These maintenance activities, which help
ensure the SDG target reliability values are met, are implemented by a defined maintenance
program utilizing specific maintenance procedures and preventative maintenance actions.

STPEGS Technical Specification 3/4.8.1 implements the reporting guidelines for all valid and
non-valid failures of the STPEGS SDGs. STPEGS has selected a reliability target of 0.975 per
demand per SDG, and has implemented the 50 demand and 100 demand failure rate trigger
values for determining when the SDGs do not meet the target reliability. Root cause
investigation and failure analysis actions are initirted when one or both demand trigger values )
are exceeded. STPEGS Technical Specification 3/4.8.1 also dictates the test frequency for the
SDGs, based on the number of failures in the last 20 valid tests and 100 valid tests. Thus, the
STPEGS commitment is considered to comply with RG 1.155 position C.I.2(3).

|Position 4: The STPEGS data for each attempted start of the SDG, and the calculations for SDG
reliability are categorized and documented. The SDG start and load attempts are recorded as
either a "No Test," a " Valid Test," a "Non-Valid Failure," or a " Valid Failure."
The " Valid Test" and " Valid Failure" data is utilized to calculate the STPEGS SDG reliability
values. The latter procedure also implements the program which monitors the SDG reliability
values against the target values. Thus, the STPEGS commitment complies with RG 1.155
position C.I.2(4).

MISC 95\95452 001
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Position 5: STPEGS has established a system performance monitoring program for equipment,
components and systems critical to plant reliability and availability. The SDGs and supporting

'

, systems and components are included in the scope of this monitoring program'. - The program
h includes annual review of the program status and review of recommendations by cognizant plant

technical and managerial personnel,

The .STPEGS SDG reliability data is calculated and trended. . Any recommendations 1 or.

performance improvement suggestions resulting from the SDG trending analyses are presented
*

to plant management.

The Condition Reporting process may also be utilized to document any adverse conditions noted
from SDG trending and reliability analyses. A quarterly report summarizing individual and
nuclear unit SDG reliability is also prepared for presentation to plant management. Thus, the
STPEGS commitment complies with RG 1.155 position C.I.2(5).

The STPEGS Standby Diesel Generator reliability program described above will be integrated.

into the requirements of the Maintenance Rule, scheduled for implementation at STPEGS by July
10,1996. The specific structure and format of the STPEGS SDG reliability program under the
Maintenance Rule guidelines is still in the preparatory assessment and development phase. The-

individual facets of the STPEGS SDG reliability program, including equipment monitoring,
trending, testing, reliability determination, incident reporting and incident investigation activities;

are considered to envelop the requirements of the Maintenance Rule.
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The following is 'a listing of HL&P-to-NRC correspondence related to Station Blackout which
is superseded by this submittal: 3

1) M. A. McBurnett, HL&P to Document Control Desk, U.S. Nuclear - Regulatory
Commission;" Response to 10CFR50.63, Loss of All Alternating Current Power"; ST-HL-
AE-3045; April 17,1989.

2) . M. A. McB'urnett, HL&P to Document Control ~ Desk, U.S. Nuclear Regulatory-
Commission; " Station' Blackout Implementation: Request for -Supplemental SBO
Submittal to NRC"; ST-HL-AE-3416; March 30,1990.

3) A. W. Harrison, HL&P to Document Control Desk, U.S. Nuclear Regulatory Commission;
"10CFR50.63, Loss of All Alternating Current Power - Responses to NRC Questions";
ST-HL-AE-3509; January 10,1991.

4) W. J. Jump, HL&P. to Document Control Desk, U.S. Nuclear Regulatory Commission;
"10CFR50.63, Loss of All Alternating Current Power - Responses to NRC Questions";
ST-HL-AE-3729; April 12,1991. -

5) W. J. Jump, HL&P to Document Control Desk, U.S. Nuclear Regulatory Commission;
" Implementation of the Station Blackout Rule - Responses to SER Confirmatory Items''; -
ST-HL-AE-3847; August 22,1991.

_

6) W. J. Jump, HL&P to Document Control Desk, U.S. Nuclear Regulatory Commission;
" Update on Implementation of the Station Blackout Rule (10CFR50.63)"; ST-HL-AE-
4157; August 04,1992. '

~

7) T. H. Cloninger, HL&P to Document Control Desk, U.S. Nuclear Regulatory'
Commission; " Response to August 23, 1994 Request for Additional Information ~-'

Compliance With Station Blt.ckout Requirements"; ST-HL-AE-4917; October 31,1994.
(
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ATTACHMENT 3

Mark-Up of Current South Texas Project
Station Blackout Safety Evaluation Report

To Reflect Changes Necessary To Address Revised Submittal

1

,

NOTE: Deletion of original SER text is noted by utilizing :; rikeou:
Addition of proposed SER text is noted by utilizing double underline.
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.l 0_ INTRODUCTIONa

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 All 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 specified duration, requires licensees to submit
information as defined in 10 CFR Part 50.63, and requires licensees to provide a plan and
schedule for conformance to the SBO rule. The SBO rule further requires that the baseline
assumptions, analysis, and related information be available for NRC review.

Guidance for conformance to the rule is provided by (1) Regulatory Guide (RG) 1.155, " Station
Blackout"; (2) Nuclear Management and Resources Council (NUMARC) 87-00, " Guidelines and

Technical Bases for NUMARC Initiatives Addressing Station Blackout at Light Water Re,ctors";
and (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 (hereafter 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
plant 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 forraats 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 serify the accuracy of the results and mamtain -locumentation that
supports the stated results. Compliance to the SBO rule is verified by a review of the licensee's
submittal, an audit review of the supporting documentation as deemed necessary, and possible
follow-up 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.

The licensee has proposed using en any one of three existing Class lE standby diesel gcr.cra:ct
generators as an AAC power source. The AAC source would be available within ten minutes
after the onset of an SBO and would have the capacity and capability to power the equipment
necessary to cope with an SBO for a required 8-hour 4-hour coping duration.

The licensee's original response was provided by a letter from M. A. McBurnett, HL&P, to the
Document Control Desk, U. S. Nuclear Regulatory Commission, dated April 17, 1989. In
addition, the licensee provided a response to the NUMARC 87-00, Supplemental
Questions / Answers, by a letter from M. A. McBurnett to the Document Control Desk, U. S.
Nuclear Regulatory Commission, dated March 30, IDO. Subsequent submittals pertaining to
staff questions were provided by letters dated April 5,1990, and January 10, 1991. The 1

licensee's original responses were reviewed by Science Applications, International Corporation

(SAIC) under contract to the NRC The results of the review are documented by the SAIC

|
1
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Technical Evaluation Report (TER), SAIC-91/6652, titled " Technical Evaluation Report, South
Texas Project Electrical Generating Station, Station Blackout Evaluation," dated January 31,
1991, (A::ach:nen: !).

On August 04,1994, the licensee voluntarily reported issues related to the docketed SBO positicg
described above. The identified issue described a single point failure vulnerability of Auxiliary
ESF Transformers, credited for SBO coping, which were installed outdoors. The licensee
prepared a Justification for Continued Operation (JCO) on August 01,1994, which implemented
th_e 73 mph hurricane shutdown criterion consistent with NUMARC 87-00, reduced the coping
duration from 8 hours to 4 hours, and eliminated crediting the Auxiliary ESF Transformers for
SBO coping. The NRC staff transmitted eight auestions to the licensee on August 23,1994
reauesting aiditional information regarding compliance of JCO 94-004 with 10CFR50.63. The
licensee responded to this request on October 31,1994 (transmittal ST-HL-AE-4917).

Licensee Event Report 94-013, submitted on September 01,1994 (transmittal ST-HL-AE-4882),
docuriented the voluntarily reported STP SBO issue, along with three additional issues: (1)
demonstration testing of the SBO power distribution configuration; (2) consideration of High
Head Safety Injection pump operation in engineering analyses of SBO: and (3) implementation
of quality assurance reauirements for non-safety-related components credited for SBO. This
submittal committed to present a revised SBO position by March 01, 1995. Revision I to
Licensee Event Report 94-013, submitted on October 05,1994 (transmittal ST-HL-AE-4901),
provided the root cause of the noted event. The results of the NRC staff review of the licensee's
revised SBO submittal are documented in this safety evaluation.

.
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2p EVALUATION

After reviewing the licensee's initial SBO submittals and the SAIC TER, the staff concurred with

the conclusions as identified in the SAIC TER (refer to Attachment No. I for details of the
review). Subsequently, by letter dated April 12, 1991, the licensee responded to the concerns
identified in the TER. This The initial safety evaluation considers considered also the licensee's
April 12,1991, response, which was not available at the time the TER was prepared. The
licensee has since revised their position by their letter dated March 01,1995. This supplemental
safety evaluation considers the latest position, which has addressed all applicable questions and

issues regarding the previous STPEGS position. Based on this review, the staff findings and
recomrncndaticas are summarized as follows.

2.1 Station Blackout Duration

The licensee has calculated a minimum acceptable station blackout duration of S hours 4-hours
based on an offsite AC power design characteristic group of "P3 " "P3*," an Emergency AC
(EAC) configuration group of "C," and an emergency diesel generator (EDG) reliability target
of 0.975. The Group "C" EAC classification is based on two EDGs not credited as AAC power
sources, with one of the two EDGs required to operate safe shutdown equipment following loss
of offsite power. The target reliability was based on the South Texas plant EAC power sources
having a unit average reliability greater than 0.90 over the last 20 demands, greater than 0.94
over the last 50 demands, and greater than 494 0.95 over the last 60100 demands. The "P3,"
"P3*,"_ grouping is based on an independence of offsite power classification of Group "I 1/2," a
severe weather (SW) classification of Group "1," and an extreme severe weather (ESW)
classification of Group "5." "5," and a commitment to implement a site-specific indicator to
ensure safe shutdown two hours prior to a hurricane arrival (i.e., sustained 73 mph winds) at the

site.

The staff agrees with the licensee's determinations above except initially it was not clear to the
staff that Trains A and C (for each unit) was redundant to each other and that each could provide
one full division of safe shutdown equipment and related instrumentation and controls to maintain

the plant in a safe shutdown condition for an extended period. The licensee verified and
confinned in the April 12,1991, submittal to the NRC that the trains A and C are functionally
tedundant for long-term shutdown. The licensee further clarified in the March 01,1995 submittal
that Trains A, B and C are each capable of providing one full division of safe shutdown
equipment for the required Station Blackout coping duration.

2.2 Alternate AC (AAC) Power Source

The licensee has proposed the use of an any one of three existing Class IE EDO (EDO B) EDGs
as the AAC power source to operate systems necessary for the required SBO coping duration of
S-hours 4-hours and recovery therefrom.

MISC-95W5-052.001
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2.2.1 General Staff Position on AAC Power Sources

The definition in 10 CFR 50.2, RG 1.155, and NUMARC 87-00 define the AAC power source
in terms of four attributes: (1) connections to the offsite or the onsite AC power systems, (2)
minimun, potential for common cause failure with offsite power or the onsite emergency AC
power sources, (3) timely availability, and (4) required capacity and reliability. More
specifically, in regard to the fourth attribute, the SBO rule reads as follows:

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

In view of the variety of types, capacities, and 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 partially 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. It does not invalidate or revoke any of the requirements or guidance
applicable to AAC power sources.

An optimum AAC power source design is one that is capable of powering simultaneously both
safety trains of normal safe shutdown systems and equipment. Such a design, following actuation
of the AAC source, would provide completely redundant normal safe shutdown capability during
an SBO and recovery therefrom from the main control room.

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

A minimally capable AAC power source design is one than is not capable of powering all (or
any) normal safety train related safe shutdown equipment; but it is capable 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 suun.es. With this design,
operability of the main control room could not be assured unless the batteries were sized to
operate for the SBO duration, or battery charging capability was provided by the AAC source.

MISC-95\95-052.001 1
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2.2.1.2 Connectability of AAC Power Sources

The basic criteria governing the connectability of an AAC power source are contained in 10 CFR
50.2 (the AAC source should be connectable to but normally not connected to the offsite or
onsite emergency AC power systems) and 10 CFR 50.63 (SBO should not assume a concurrent
single failure or design basis accident). Therefore, in a one unit site as a minimum, an AAC
source need only be connectable to one set of safe shutdown equipment, regardless of whether
that equipment is part of a safety train or not.

2.2.2 Proposed AAC Power Source

The South Texas Project is a two unit plant with three EAC sources dedicated to each unit. The
licensee proposes to designate any one of the three EAC sources (EM B for each unie as the

,

AAC source. The licensee's severe weather procedure require starting and loading either the_
Train A or the Train C EDG, and disconnecting from offsite power, two hours prior to projected
arrival of a hurricane. Thus, either the Train A or the Train C EDG is expected to be the AAC
source should a hurricanc-induced SBO event actually occur.

The proposed AAC source is a Class IE EDG that meets or exceeds all the required criteria
specified in Appendix B of NUMARC 87-00. The staff assessment of the capacity and
connectability of the proposed AAC source indicates that it falls into the fully capable category
as discussed in Section 2.2.1 above and meets the connectability requirements of Section 2.2.1.2
above. AlthougM: !acks the connec:ahili:y to support the control room emergency !!gh:ingahe
centrifugal charging-pump, and the beric acid transfer pump, the licensee has de:ctmined that
there are ahernativeneans to :;upport-the needed functions during an S hour SBO (see attaehed
TER-for details).- Each of the three dedicated EDG units can energize an independent train of
Auxiliary Feedwater, Essential Cooling Water, Component Cooling Water, Steam Generator
Power Operated Relief Valves, High Head Safety Injection, Electrical Auxiliary Building HVAC,

and Control Room Envelope HVAC. Therefore, the staff agrees that there is reasonable
assurance that the proposed AAC source has sufficient capacity and connectability to support the
SBO loads.

The licensee stated that the AAC system has been demonstrated to be capable of powering the
required shutdown equipment within ten minutes of a station blackout event.

2.3 Station Blackout Coping Capa'vility

The characteristics of the following plant systems and components were reviewed to assure that
the systems have the availability, adequacy, and capability to achieve and maintain a safe
shutdown and recover from the SBO for the required coping duration.

|
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2.3.1 Condensate Inventory for Decay Heat Removal

'
The licensee stated that the minimum permissible volume of water in the Auxiliary Feedwater
Storage Tank (AFST) is sized to support cooldown for 14 to 21 hours depending on the initiating
event and the single failure that is considered. The staff has determined that approximately.
138,^T 84.000 gallons of condensate water would be required to remove decay heat for the 8-

hew 4-hour SBO event. The licensee stated :h:: if the p=hiv: dipp!::ma: pump i; nc:
.

a&q=:: that, if reauired to maintain the RCS inventory, the reactor will be cooled down and
depressurized to below 1600 psig where the high head safety injection (HHSI) pump can be used '
to replenish the RCS inventory losses. The plant Technical Specifications require a minimum
condensate level of 636;000 485.000 gallons in the AFST. Therefore, we agree that adequate
condensate inventory is available, including that necessary to effect that plant cooldown, to

'

achieve and maintain the plant in a safe shutdown condition during an SBO event.

2.3.2 Class IE Battery Capacity

Each unit has four Class IE batteries, which are designated as A, B, C, and D. B;::rj B .ci!!'
be ch=ged by the AAC pew = =ur= =d th= fc= is ac: cene = Batteries B and C have
sufficient capacity to serve their respective loads for 4 hours without charging and are therefore

.

adeauate for the 4-hour coping duration. Battery D has sufficient capacity to serve its loads for
8 hours without charging and is therefore adequate for the 8-hew 4-hour coping duration. The
licensee has stated that B::::&; A =d C Battery A can last for 4 hours without charging if the
Nue!:= S::mn Supply Sy ::= (NSSS) inv:-::c,'vhich =: act n=&d fc: = SBO, c: ESF Load
Scouencer, which is not needed for an SBO (following initial automatic load secuencing), is shed
wdhie commencing 30 minutes after initiation of the SBO event..

.

Eith= Bat:=y A = Bat:=y C (but act bc h :: th ==: time) i'; n=&d c =pp=: th: =f
:hu denn !=:: m=:::!ca !n the inii! =bmitta! tc the NRC, the !!=n=c picpc=d c
& =ag!:: :he lcad en the A c: C b; : rj .si:hin 30 minu:=. Af:= 4 heu=, :he b :::rj : hat w=
& cagized (A = C) would bc :::c==::d =d :he ba::=y that =pp!!:d the ! cad fc :he E=:
4 heur; aculd be discenn=::d frc= i: !ca6 for th: =maining i heum of th: = qui =d 8 hc=
ccping &m:1^n Mcwev=, in :he Apri! 12,19"!, =b=h: 1. th: !!=n=: p cpc=d !=::ad a
p cci= mcdif!=:ica that would ==:: a acz& tring = SBO f cm :h: b= th:1ispc=nm!
by the AAC scum: :c :he ba::ny chaga which pc=:n the divisica A cr div!';ica C ba::=y.
This xce!d :!!=i=:: :h n=d ic !::ma:: be:w=n the divi;ica A =d divi:;ica C ba:::-ic, ;in=
- . . . : : __ i. _._ .x. . . : .s. ._. c u . _ .. .. . , ... : n. u . . n,-. . . _ . _ c_ _ , u . . . . : __ o t. . _ . . _. _c o n _ _: _ _ _ a. .- .. u m . , ~. . . , _

... ~v .. . . .. . - , .. . . . . . , . . . . , ,

The licensee stated that all four channels of the Class lE batteries have sufficient capacity to
meet station blackout loads for the four hour coping duration. The licensee has demonstrated that

all four divisions of instrumentation will be available for the reauired 4-hour

5
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coping duration, with shedding of only one Battery A load, (the ESF Load Secuencer),
commencing 30 minutes after initiation of the SBO event. The licensee has committed to revise
the relevant operating procedures to document the required load shedding actions discussed

above.

Recomnwndation 3 licen=c should confirm :ha: the rclev=: proced=es [ccc=:ic from the
bus tha: is pow =ed by the AAC murce :c the bat:crj ch=ger v hich pcwcr; :he divisica A cr
divis:ca C ba :crjj have been modified =d =c included in the docununtatica to be maintained
by the !!c=sec in supper: of the SBO =bmit:als.

2.3.3 Compressed Air

The licensee stated that no air-operated valves are required to cope with an SBO. The South
Texas Plant Updated Final Safety Analysis Report (UFSAR), Section 9.3.1.3.2, states that
following a loss-of-offsite power (LOOP), air-operated valves are designed to fail in the safe
position upon loss-of-air. Based on this and upon review of the SAIC TER, the staff concurs
with the licensee that no air-operated valves are required to cope with an SBO for the required
duration.

2.3.4 Effects of Loss of Ventilation

The licensee stated that;-except for the turbine driven a=ili=y feedwa:= (APN) pump room,
the AAC source provides power to the HVAC systems serving dcmin=: =cas of c=c=n those
areas containing couipment credited for SBO coping, and that no modifications or procedures are

required to provide reasonable assurance for equipment operability. H: !!cen=c calcula::d the
steady sta:e ambien: .dr tempem:=e for the turbine driven APN pump recm a: 132*F =ing the
NUMARC 37 00 methodc!cgy, er 12fF afic: = S hc= SBO =ing = ;!: mative tr=s!=: heat
up calculation. Reasc=b!c :.===ce of the op=abili:y of SBO equip ==: = der th;= conditic=
has been ;se=cd =d fc=d ic be operab!: =ing Appendix F cf NUMARC- 87 00.

The licensee calculated that the control room would reach a temperature of 407'F af:cr 8 hcum.
80 F after 4 hours. This calculation was also based on a transient heat-up calculation.

,

1

l

The licensee added that testing has demonstrated the capability to maintain acceptable control ;

room and relay room temperatures with only one train of HVAC in service. Hewever -the jr

licensee did act initially s: ate scha: the tempem:= ><culd rix :c = der this c=ditica cr =d= |
v ha: temp =a =c conditicas The licensee stated that the control room and relay room 1

temperatures would remain within design limits, and it would not be necessary to open cabinet
-

doors in the control or relay rooms. In the April 12,1991, =bmittal ic the NRC, the licen=:
stated th;.. .hc 107'F : mpera:=c in the con:rc! room amumed nc HVAC a=ilabic. However,
the licensee has implemented procedures for___ opening the cabinet doors inside the control room
and relay room. One procedure reauires all the relay room cabinet doors to be opened if less

1

MISC-95\95-0521X)I |
1

- - _ _ _ - _



. _ _ _ ___ _ = ._- _ . _ _ .

t

ST-ML-AE-5010"

*

Attachment 34

Page 8 of 11
I

than two (2)'4.16 kV ESF buses are energized, and the second procedure reauires all the relay'

room cabinet doors to be opened, and temporary ventilation to be established, should a postulated
' '

loss of HVAC result in relay room temtvratures approaching 98*F. With the EDO B (th: AAC

j sen=:) Alternate AC source available, temperature would be maintained in the normal range by
the HVAC system, n.: ::aff in:= pre: :hi :::::m=: :c d= pply : 1: =!:y =cm If ac:,

'

:h: fe!!cring =:cmm=& ica applic
.

R =c===&:icn- The li ==c's p=:ci=: hculd !=lu& p=vi;!cn :c cp= $ cabi=:
u_. : _ . t. _ _ u. ,. . __ _ . . . : . t. ..r o n _ : . . . _ _ c . u__ _ _. _ c . t__ c o n : . u_ . _ _ __ _ . . . _ ,a_ ._ . ... . .. . _ . . . . . . . ~ . . . . . . _ . . . . . . . _ . . . . _ . . . . . .....c . . .. .

105'F (cr at a !cw= ::mp =:c= if =::==y ic === equip ==: cpembi!!:y). This i =c==ry
,

:c p=vii ;&q=:: air mixing :c main:dn abi=: ::mpacta= in equilibrium wim 1: ::=dy
,:::: ::mpem: =: !=i& $ =cm; in =:=&=: . im 1: =vi=d guid= : cf NUMARC 87 0^

P

2.3.5 Containment Isolation
!

The licensee stated that the plant list of containment isolation valves has been reviewed to verify
that the valves, which must be capable of being closed or that must be operated (cycled) under
SBO conditions, can be positioned (with indication) independent of the preferred and SBO unit's

'

Class IE power supplies. The attached TER indicates that some normally closed motor-operated
valves that fail as is upon loss-of-power may not be powered from the AAC power source.

In the Apri! 12,19"!, March 1.1995 response to the NRC, the licensee stated there is only one
penetration in which both isolation valves fail to meet the RG 1.155 exclusion criteria. An
alternative fail-safe air-operated valve is installed inside containment. to assure containment

integrity for this penetration. the h licensee confirmed that indication of containment isolation
valve positions is available on the plant's Emergency Response Facility Data Acquisition and
Display System (ERFDADS) and that ERFDADS is supported by a battery system with 2-hour-

4 capacity b;;ked by $ Techni=! Support C=:= (TSC) dic=1 The valves are identified in
procedures and should a valve require manual operation to close, closure will be verified. )

;

2.3.6 Reactor Coolant Inventory
i

.

The licensee stated that the AAC source powers the necessary systems to maintain adequate
reactor coolant system inventory for the required 8-hew 4-hour coping duration.

'

,

The chuging nya::= at Scu$ T== $a: may be availab!: iring = SBO ev=: ec=h::: cf a
pc ive disp!==_..: pump .eid isign '!cw =p=ity of 35 gpm H. pcw= =pply f= $i:

_

pump i; $c acn C!c= !E Technical S=- we cen:= (TSC) di =! g=:=:= =$= $= $c AAC
.,

; sewee- The licensee performed an analysis with an assumed leakage of 110 gpm m =d wi$ i
.

dis ch=ging pump cp:=:ing (ne: !cz cf 75 gpm). The andy i; d!=!cxd $a: $ cp;m:cm wi!!'

h=: a: 1:=: 178 m!=:= befc= =:=d circu! :!ca :ni :c =:!=:: a high h=d =fety inj=:ica
(HMSD pump. Additional reactor coolant inventory would then be available through the use of

MISC 95\95-052.001
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an IIHSI pump powered by the AAC source and drawing from the reactor water storage tank.
Since the IIHSI pump has a discharge pressure of 1750 psig, the operators would effect a plant
cooldown to maintain the required sub-cooled margin while reducing RCS pressure to 1600 psig.
These actions are governed by procedures !"O"^5 EO CCO^!0!!02 OPOP05-EO-EC00: EC01:
ECO2. Since the shutdown procedure depends on the HHSI pump, flow indication is needed
during use of the pump.

:

In the Apri! 12, !^^!, =:;penz March 01,1995 submittal to the NRC, the licensee stated that
the IIHSI flow indicator is a non-Class IE indicator which conforms to the requirements of
Regulatory Guide 1.97," Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess
Plant and Environs Conditions During and Following an Accident." Class IE instrumentation
verifies system operation by indication that the pump is operating and the valve is open. The

j Class IE indication is available during an SBO. The staff finds this acceptable.

'

The reactor coolant inventory evaluation as discussed above was based on the guidance provided
in NUMARC 87-00 of 25 gpm per reactor coolant pump (RCP) seal leakage for pressurized
water reactors. The 25 gpm valve was agreed to between NUMARC and the staff pending
resolution of Generic Issue (GI) 23, " Reactor Coolant Pump Seal Failures." 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_ this resolution on their analysis and actions addressing
conformance to the SBO rule.

;

2.4 Procedures and Training
4

The licensee has stated that the SBO response guidelines, ac power restoration, and severe

| weather procedures have been reviewed and will be revised as necessary to meet the NUMARC
87-00 guidelines. We find this to be an acceptable commitment.

2.5 Proposed Modifications

I
The licensee did not propose any modifications to plant equipment. ;

l

2.6 Quality Assurance (QA) and Technical Specifications (TS) |
1

l

i The lic==: did act provid in it :nitia! =:; pen = =y informatica agarding QA p=g==: =d |
TS for the SSO quipm=: Mcwever, in :he Apri! 12,1991, = pen =, :he licensee stated that . j

'

with =ceptica of scm; of the equipmen: u=d :c cres ecnnee: the AAC rum: :c the divisica
A cr divi,ien C =ft:y bu=:., all of the equipment med credited during an SBO is classified aj,;

safety related or Class IE: such that the level of QA complies with RG 1.155, Appendix A.

q Such equipm=: no: = chu:," icd i; under revw . :c :::::b!!:h :he !: :: cf QA ec=====:: wi ' )
j :he impor =ce of :he equipn;n: ic =f: cp =:ica of the p!=: during = SBO. Revixd Qi.

requinnwat, are =pec::d :c be imp!==nted by Sep::mber 5, !"al- Verification of the OA

i MISC-95\95-052.001
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requirements is documented and maintained with the other documentation developed by the
licensee in support of the SBO submittals.

Technical Specifications (TS) for the SBO equipment are currently being considered generically
by the NRC in the context of the Technical Specification Improvement Program and remains an
open item at this time. However, the staff would expect that the plant procedures will reflect the
appropriate testing and surveillance requirements to ensure the operability of the necessary SBO
equipment. If the staff later determines that a TS regarding the SBO equipment is warranted, the

'

licensee will be notified of the implementation requirements.

Reeommemiatica- The licensec should verify tha: the SBO c:;uipment is covered by an
appropria:: QA program consisten: .vith the guidance of RO !.155. Further, this verification
should be documented and maintained .vith the c hcr documenta:ica c be maintained by the
licensee in supper: cf-the SBO submit:als-

2.7 EDG Reliability Program

The licensee confirmed that a diesel reliability of 0.975 is to be maintained for the EDGs. Ne
informa:!ca seas provided in the lieensec's .nhia! respcase on hov/ :his target reliab!!ity .ci!! be
maintained. Hovvever, in the Apri! 12, 1991, respcase tc the NRC, the !!censec sta:cd :ha: the
EDO program ...!! mec: the NUMARC 87 00 guide!!nes. The licensee provided information
which confirmed that an EDG reliability program, developed in accordance with the guidance of
RG 1.155, Section 1.2, has been implemented. Confirmation that such a program is in place is
included in the documentation maintained by the licensee in support of the SBO submittals.

Recommendatica- R is the omff's pcsi:!ca that a re!! ability program should be developed in
accordance ..itlHhe guidance of RO 1 155, Sectica 1.2. Confirmatica that such a program = ic
place er vill bc ..nplemented, should be included in the documentation to be maintained by the
licensee in aper: cf the SBO submital* |

2.8 Scope of Staff Review
1
i

The station blackout 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 used in their coping evaluations available for NRC review." ;

The staff and its contractor (SAIC) did not perform a detailed review of the proposed hardware
and procedural madifications which are scheduled for later implementation. Howevet, 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
confomiance with the SBO rule:

l
|

MISC-95\954)$2.001
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,[ ' hardware and procedural modifications; *
a. '

b.' SBO procedures in accordance with R.G.' l.155, Position 3.4, and NUMARC 87-00, . t

Section 4;

c. operator staffing and training to follow the identified actions in the SBO procedures;. :
.

. .. .

d.- EDG reliability program meets, as a minimum, the guidelines of RG 1.155;g
. .

. . i
equipment and components required to cope with an SBO are incorporated in a QA-. c.

program that meets the guidance of RG 1.155, Appendix A:-end,, .
,

f :ic = :: ken p .1:!:ing :: 6: peciS =cmn n? :!:= ::::d in 1: SE. -

Additional items may be added as a result of the staft's review of the licensee's response to this
SE. .

h

. 3.0 SUMMARY AND CONCLUSIONS

iThe staff has reviewed the licensee's resprises to the SBO rule and the' Technical Evaluation
Report prepared by the staff's consultant, SAIC. i,

' '

Based on our review of the submittals, we find the licensee's response and proposed method of_'
dealing with an SBO to be in confonnance with the SBO rule; :=:ings: ap= maip: cf ' ;

,

:=5n. :i= fam 1: !!::=ce wiSin 30 d y: in: $ necm==d::ia= dc===::d in $i: SEP. .

.ci!! b: imp! m=::d. The d. da!: for imp!:ma:::!= d=id alac be p= cid:d in rec d=="
,

wii 10 CFP, 50.63(c)(4). The licensee has committed to implement the reauired procedure
.

. changes within 30 days of the notification date of NRC staff acceptance of the licensee's
response.

=|
.

1
i

~j

1

i

' |
1

I
|

-j

j
i

j
'

.i

:
1

.

MISC-95\95-052.00 t
j

. ,

a

w n w _ , U-



._

. .

,

F

<

ATTACHMENT 4

Mark-Up of Current South Texas Project
Station Blackout Contractor Technical Evaluation Report

To Reflect Changes Necessary To Address Revised Submittal

I

|
1
|

I

|

I

i

|

NOTE: Deletion of original TER text is noted by utilizing strik cut. j
Addition of proposed TER text is noted by utilizing double underline. ;
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'

- 1.0 - BACKGROUND ;

'
,

. On July 21,1988, the Nuclear Regulatory Commission (NRC) amended its regulations in 10 CFR
'

Part 50 by adding a new section, 50.63, " Loss of All Alternating Current Power" (1). The
objective of this requirement is to assure that all nuclear power plants are capable of withstanding :

. a' station blackout ~ (SBO) and maintaining adequate reactor core cooling and. appropriate .
' '

containment integrity for a required duration. This requirement is based on information
developed under the r 7nission study of Unresolved Safety Issue .A-44, " Station Blackout". (2--
6). |
The staff issued Regulatory Guide (RG) 1.155, " Station Blackout," to provide guidance for

''

' meeting the requirements of 10 CFR 50.63 (7). Concurrent with the development .of this
regulatory guide, the Nuclear Util.ity Management and Resource Council (NUMARC) developed -
a document entitled, " Guidelines and Technical Basis for NUMARC Initiatives Addressing
Station Blackout at Light Water Reactors," NUMARC 87-00 (8). This document provides
detailed guidelines and procedures on how to assess each plant's capabilities to comply with the
SBO rule. The NRC staff reviewed the guidelines and analysis methodology in NUMARC 87-00
and concluded that the NUMARC document provides an acceptable guidance for addressing the
10 CFR 50.63 requirements The application of this method results in sele:: ting a minimum

,

acceptable SBO durati! capability from two to sixteen hours depending on the plant's
'

characteristics and vulneubilities to the risk from station blackout. The plant's characteristics
affecting the required coping capability are: the redundancy of the on-site emergency AC power
sources, the reliability of on-site emergency power sources, the frequency of loss of off-site"

power (LOOP), and the probable time to restore off-site power.

: In order to achieve a consistent systematic response from licensees to the SBO rule and to
expedite the staff review process, NUMARC developed two generic response documents. These
documents were reviewed and endorsed by the NRC staff (13) for the purposes of plant-specific-

submittals. The documents are titled:

; 1. " Generic Response to Station Blackout Rule for Plants Using Alternate AC Power," and
'

i
,

2. " Generic Response to Station Blackout Rule for Plants Using AC Independent Station i

Blackout Response Power."-
,

|
.

A plant-specific submittal, using one of the above generic formats, provides only a summary of
results of the analysis of the plant's station blackout coping capability. Licensees are expected

[ to ensure that the baseline assumptions used in NUMARC 87-00 are applicable to their plants -
'

and to verify the accuracy of the stated results. Compliance with the SBO n requirements is
verified by review and evaluation of the licensee's submittal and audit review of the supporting
documents as necessary. Follow up NRC inspections assure that the licensee has ir plemented
the necessary changes as required to meet the SBO rule.

. MISC-95\95-052.0014

1

, . , _, - - - . .-. . - . . _ . . _ _ _ - - - - - - . - - . .



ST-HL-AE-5010
Attachment 4
Page 2 of 20

In 1989, a joint NRC/SAIC team headed by an NRC staff member performed audit reviews of
the methodology and documentation that support the licensees' submittals for several plants.
These audits revealed several deficiencies which were not apparent from the review of the
licensees' submittals using the agreed upon generic response format. These deficiencies raised
a generic question regarding the degree of the licensees' conformance to the requirements of the
SBO rule. To resolve this question, on January 4,1990, NUMARC issued additional guidance
as NUMARC 87-00 Supplemental Questions / Answers (14) addressing the NRC's concerns
regarding the deficiencies. NUMARC requested that the licensees send their supplemental I

responses to the NRC addressing these concerns by March 30,1990.

2.0 REVIEW PROCESS

The review of the licensee's submittal is focused on the following areas consistent with the
positions of RG 1.155:

A. Minimum acceptable SBO duration (Section 3.1),

B. SBO coping capability (Section 3.2),

C. Procedures and training for SBO (Section 3.4),

D. Proposed modifications (Section 3.3), and

E. Quality assurance and technical specifications for SBO equipment (Section 3.5)

For the determination of the proposed minimum acceptable SBO duration, the following factors
in the licensee's submittal are reviewed: a) off-site power design characteristics, b) emergency
AC power system configuration, c) determination of the emergency diesel generator (EDG)
reliability consistent with NSAC-108 criteria (11), and d) determination of the accepted EDG
target reliability. Once these factors are known, Table 3-8 of NUMARC 87-00 or Table 2 of RG
1.155 provides a matrix for determining the required coping duration.

For SBO coping capability, the licensee's submittal is reviewed to assess the availability,
adequacy and capability of the plant systems and components needed to achieve and maintain
a safe shutdown condition and recover from an SBO of acceptable duration which is determined
above. The review process follows the guidelines given in RG 1.155, Section 3.2, to assure:

a. availability of sufficient condensate inventory for decay heat removal,

b. adequacy of the class IE battery capacity to support safe shutdown,

c. availability of adequate compressed air for air-operated valves necessary for safe
shutdown,

MISC.95\95-052.001
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d. adequacy of the ventilation systems in the vital and/or dominant areas that include
equipment necessary for safe shutdown of the plant,

e. ability to provide appropriate containment integrity, and

f. ability of the plant to maintain adequate reactor coolant system inventory to ensure
,

core cooling for the required coping duration.

The licensee's submittal is reviewed to verify that required procedures (i.e., revised existing and
new) for ccping with SBO are identified and that appropriate operator training will be provided.

The licensee's submittal is reviewed for any proposed modifications to emergency AC sources,
battery capacity, condensate capacity, compressed air capacity, appropriate containment integrity
and primary coolant make-up capability. Technical specifications and quality assurance set foith
by the licensee to ensure high reliability of the equipment, specifically added or assigned to meet
the requirements of the SBO rule, are assessed for their adequacy.

The licensee's proposed use of an alternate AC power source is reviewed to determine whether
it meets the criteria and guidelines of Section 3.3.5 of RG 1.155 and Appendix B of NUMARC
87-00.

This SBO evaluation is based on a review of the licensce's submittals dated April 17, 1989 (10)
and March 30,1990 (12), telephone conversations between NRC/SAIC and the licensee's staff
on August 9 and 15,1990, the licensee's response (17) to the quections raised during the
telephone conversation, a follow-up telephone call to the licensee on December 13,1990, and the
information available in the plant Updated Final Safety Analysis Report (UFSAR) (11); it does
not include a concurrent site audit review of the supporting documentation. Such an audit may
be warranted as an additional confirmatory action. This determination would be made and the
audit would be scheduled and performed by the NRC staff at some later date.

On August 04,1994, the licensee voluntarily reported issues related to the docketed SBO position
described above. The identified issue described a single point failure vulnerability of Auxiliary
ESF Transformers, credited for SBO coping, which were installed outdoors. The licensee
prepared a Justification for Continued Operation OCO) on August 01,' 1994, which implemented
the 73 mph hurricane shutdown criterion consistent with NUMARC 87-00, reduced the coping
duration from 8 hours to 4 hours, and eliminated crediting the Auxiliary ESF Transformers for
SBO coping. The NRC staff transmitted eight questions to the licensee on August 23,1994
requesting additional information regarding compliance of JCO 94-004 with 10CFR50.63. The
licensee responded to this request on October 31,1994 (transmittal ST-HL-AE-4917).

MISC-95\95-052.001
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Licensee Event Report 94 013, submitted on September 01,1994 (transmittal ST-HL-AE-4882),
documented the volig tarily reported STP SBO issue, along with three additional issues: (1)

'demonstration testing of the SBO power distribution configuration: (2) consideration of High
Head Safety Injection pump operation in engineering analyses of SBO; and (3) implementaticn
of auality assurance requirements for non-safety-related components credited for SBO. This
submittal committed to present a revised SBO position by March 01, 1995. Revision 1 to
Licensee Event Report 94-013, submitted on October 05,1994 (transmittal ST-HL-AE-4901),
provided the root cause of the noted event. The results of the NRC staff review of the licensee's '

revised SBO submittal are documented in this technical evaluation.

,

4

'

.
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3.0? nEVALUATION.' '

g

3.1 Proposed Station Blackout Duration |

Licensee's Submittal .'

The licensee, Houston Lighting and Power (HL&P), initially calculated (10 and 12) a ' -

' minimum acceptable SBO duration of four hours for the South Texas Project Electric ,

' *

' Generating Station (STPEGS). This determination was based on an implementation of
a pre-hurricane procedure which calls for shutting down. the . plant if the hurricane -

'

windspeed exceeds 120 miles per hour (mph). Since the' selection of the 120 mp5
hurricane windspeed was greater than the NUMARC 87-00 recommended windspeed of , 4f

.

73 mph, the staff informed the licensee during the telephone conversation on August 9,'
1990, that it cannot take credit for pre-hurricane shutdown to reduce the coping' duration.
In its subsequent submittal (17), the licensee revised the offsite power characteristic to
"P3" with a required coping duration of eight hours. The licensee has since revised their

'

position by their letter dated March OL 1995. This revised position implemented the
NUMARC 87-00 recommendation for pre-hurricane shutdown at a 73 mph windspeed.
thus revising the offsite power characteristic to "P3*" with 'a reauired coping duration of-

four hours. The licensee stated that no modifications are required to attain this coping
duration.

,

The plant factors used to estimate the proposed SBO duration are:
1

1. Offsite Power Design Characteristics
'

;

The plant AC power design characteristic group is "P3" "P3*" based on:
,

a. Independence of the plant offsite power system characteristics of "I1/2,'''

b. Expected frequency of grid-related LOOPS ofless than one per 20 years,r

c. Estimated frequency of LOOPS due to extremely severe weather (ESW)
'

which places the plant in ESW group "5," and

d. Estimated frequency of LOOPS due to severe weather (SW) which places
,

the plant in SW ;;rcu; "1." Group "L" and

e Implementation of the pre-hurricane shu;down at 73' mph sustainedg ,

windspeeds in accordance with the guideline of NUMARC 87-00 Section

4.2.3.
|

MISC-95\95-052.001
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,

2. Emergency AC (EAC) Power Configuration Group"

'

The EAC power configuration'of the plant is "C." I Eacht unit at STPEGS is
,

equipped with three emergency diesel generators (EDGs). T= EDO;, (EDO .^.
i- and ET C), = Any two EDGs may be assigned to EAC power configuration, j

'
' TM iird EDO, (EDO B), b Any one EDG may be assigned as an' Alternate AC

,(AAC) power source. Only one EDG is' required to operate safe'~ shutdown /
equipment following a LOOP.

^

,

3. Target Emergency Diesel Generator (EDG) Reliability~

The licensee has selected a target EDG reliability of 0.975. The selection of this.
target reliability is based on having a unit average EDG reliability of greater than

,

0.90 over the last 20 demands, greater than 0.94 for the last 50 demands, and -
greater than 0.95 over the last 100 demands. consistent with NUMARC 87-00,
Section 3.2.4.

Review of Licensee's Submittal
,

Factors which affect the estimation of the SBO coping duration are: The independence
of the offsite power system grouping, the estimated frequency of LOOPS due to ESW and
SW conditions, the expected frequency of grid-related LOOPS, the classification of EAC,
and the selection of EDG target reliability. - The licensee's estimate' of the expected

: frequency of LOOPS due to ESW conditions, which places the STPEGS site in ESW .
group "5," is consistent with the data provided in Table 3-2 of NUMARC 87-00. Using
the data provided in Table 3-3 of NUMARC 87-00, the expected frequency of LOOPS at -
STPEGS due to SW conditions are estimated to be 0.0037 or 0.0018 depending on the
site having offsite power transmission lines on one, multiple rights-of way, placing the

'

site in SW group "2" or "I," respectively. A review of the STPEGS UFSAR indicates
the site has transmission lines on three rights-of-way, therefore, we concur with the
licensee's selection of SW group "1."*

.

The licensee stated that the independence of the plant offsite power system grouping is
"II/2." A review of STPEGS UFSAR indicates that:

a 1. All offsite power sources are connected to the plant through a single switchyard; .

'

2. During normal operation the Class IE electrical buses in each unit are powered
from two independent sources of offsite power: two buses are powered from an
offsite power source through the standby transformer and one bus from the main -

'

generator through the unit auxiliary transformer;

'

MISC-95\95-052.001
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~3. Upon loss of power from main generator, the connected emergency bus.will be :,

' '

powered from the unit standby transformer through an automatic transfer, and . '

, ,

_

- 4. Upon loss of power from the unit standby transformer the connected buses are
powered from the other unit standby transformer, or emergency transformer

'
through manual transfer.'

.

Based on the above and the criteria stated in Table 5 of RG 1.155, the plant independence
E of offsite power system group is "12." ,.

With regard to the expected frequency of grid-related LOOPS at the site, we can_ not ' ,

confirm the stated results. The available information in NUREG/CR-3992 (3), which"
gives a compendium of information on the loss of offsite power at nuclear plants in the :

U.S., only covers these incidents through the calendar year 1984. The STPEGS did not ;

begin its commercial operation until June of 1989. In the absence of any contradictory
information, we agree with the licensee's statement.

,

Based on an independence of offsite power system grouping of "I2," grid-related LOOPS Wj
of less than one per 20 years, ESW group "5,".end SW group ."1,"and implementation of
the NUMARC 87-00 Section 4.2.3 pre-hurricane shutdown criterion at 73 moh. STPEGS

has a'n offsite power design characteristic cf group "P&" "P3*."'

-

The licensee stated that the EAC classification of STPEGS is "C." This is based on the
determination that one EDG is required to support the safe shutdown loads following'a

'
LOOP and two-out-of-three existing EDGs (EDO A =d C) are available and designated
as EAC power sources. Review of the plant UFSAR, Section 8.3.1.1.4, indicates that.
each unit is equipped with three independent, physically separated, EDGs supplying power |
to three associated load groups designated as Train A, Train B, and Train C. Each EDG
and load group of a particular unit is also physically separated and electrically :

,

''

independent from the other two EDGs and their load groups. Each train (i.e., load group)-
is not totally redundant, however. Two trains are necessary to mitig' ate the consequences
of a design basis accident.

Tha guidance provided in NUMARC 87-00 Supplemental Questions / Answers (14), under' ;

. Question 3.4, states that when determining the number of EAC power sources necessary
to operate safe shutdown equipraent the shutdown loads powered must be capable of
maintaining the plant in a safe shutdown condition for an extended period. S: !!===
statedfl?) $ : !!mbd == 1 =: c:: := =d:d :: m ! ::!: :: g :cm = cling. E:=d
c: 1: inf;=;;!: p=vid:d in R fc== (17) =d $: p!=: LTSAR, it i: :c: :::=
wh:$= Tmin A =d T=in C : f !!y red d=: =d :=h := p vid: ::: f 11 dini:: '

of def: 2 :d::: :quipma: =d =la::d !=:mm=:: != =d :=:=!: :: min::! 1: p!=:

MISC-95\95-052.00t
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g,
g.

~

y.. ww .su .._-vun vv. ... uvu v. -u .mv.~vw v . .uv .. yy--. o u v.u
'

t
3 T. .__f

,

.A. ._._ L_ ,._ _,,L_s___ J. ._ __,...La_ .._,,: ,a ! . .:,, L. . .. .L _ _ _ T__L r* 3__,.__a1-____
.. .. - _ . _ . . ~ r----:-----~~.---------~rc--

, 'S al _..La_ ___ r . . _ _ i r. ._.___ L-@Hft __. . L_. .c. 1.1 w...: :__ _ _..!_ _ _.
.,

- J: .LI I!_____it.
m y.v.-- . . . . . u.vu . u ..m u . v .w.vu .._ uvvu - ....g...u.~.,

.L . . _ . . . !____.
sL. __. _t ,.. , _ _ r rsr* . _ f

L. ,, m rtL f _ .
s.._._ y_ v_ ._ 4 .,. _r. L ma,1

..._ vigm.y.u m5 a_a____.
u v.u .u. u-w u_n m ww.u . ... _ .. ..m... u.._-o.-.u

r. .,. t. ~s _ . . . ! _ _ T/ m n .____ '. L. , _.. . r._m.a.r_., 1: _ ! a _ J ..._y..~,J.,. _ L _ . . _ J J. L.,. .
.:_ ___!_ :. L.,, a i . :- -.u.... 77._ ., - . , . . . . . _ .. - . . _ .

:_....cr.*. ._._..L.._.a
. . L*t ..a_ - ..Lt_ L _ ,...:_ J L ._ __a_.Ls ,m.,3___4_t,,....__.a 6

. . ~ . . . . . . - i - r -- i ~ r~ -- - - - ~ - - -- ~ --- - - ~ rr -

The licensee stated in their March 1.1995 submittal that. considering~ a loss of offsite,

power with no other accidents. all three trains are functionally capable of maintaining safe
shutdown conditions for an extended period of time. STPEGS therefore aualifies for an' .

EAC classification of "C."

__:_.r.r m.. .u .i. __ ,_ : _ c y. v u._ _ ... w.
: _ : __ v.r c .c e .g

:_ ___.
-u-

.
___. r ii JL _ .. .,____.

.. ._n v .: u m. .w n wwu u . ..yu w m
__ , ___. ._ , *

.L..,......_...L_ _ _J _._
.__t,

n L_m 4. L_. 1..:___._.__ .~.3_, _.,_,._s_4.L.........,.m,. r .L _ _
. . _ . . _m.. . . . . . ~ , .. . . _ m . . . . . .u. . .. . . _

.c fTr% ._ _._ . v . . . ! J. .r._ ._ o . . _ _ ,. _. _ ,. T /\t%n 1. _ J ,. ,_ J C,TM, D, _ _ _ _s. L _ ,. I __ _ J .. _.o w.. .A A./9. .s u a gu wyyv.u..g svv. uw . g. .wwwa uw u . . o.. u w

_ , . . . . _ _ o m

,. .. - . Y r a.L.L. L. . L. _. __ m ,. __,/ .,,...,._m. _ r.6.L..___ _ C_ITr,.%. .,. _ _ _ _ J ,t ,i , L _ _ .L. _. r.A./9 'ta
.~ .. . ~ ~. s. . n. .m . . _ . . . _ _ . . _ . . . ~ ,, ~ . . . .

, _t _, : c.: _.. . L. ..r a .L.._ y_ t
. T. L. _, .j L_, , _ ,_ :, H[T H ,,,,m,.3,, g ,, ,,_ ,,L3, L, f, _ _ , a _j ,,, ,,,,,,,_,,,g1_,,,

.. m. . . ._.. ~ _. . . . _ . . _ . _ ,,m.._ 7,~....... . . . . , . . . . _ ..
,

.L._. -..r,......_m ..c m. . .D.A.r9 _ ~.rb._.f._ ..~L._
.m

. L__ ...L.j _ ,_ .,a._.a_,3. ._.L. ~_....I,.__,_ ._. _ _ _

. ~ . .. .. .. . . . _ _ . . _. ...

.

The licensee stated that the 0.975 target EDG reliability is based on the demonstrated ' start

and run reliability of EDGs for the last '^ - > *^ 90. 56 and 100 demands. ^ :'.: d.T.-
. c . .. u. . .i , . .L _ u. __ t < 1 m.,, . L__ c rv%. t.__ A.
_ :_ :_ __. __,_..._..i_._J in_n ,._ ;____J_ The .

___t
. . . .,.~...m s. .. _ . .~. . . . . . , _ . ,_.. _.._..,~ ._.u. .

licensee provided the statistics for the 20 : d 50 latest 20. 50 and 100 start demands.
Based on this information, the EDGs at STPEGS experience an average 100 start demand

~ '

reliability of 0998 0.981 per diesel generator. Using this data, it appears that the target
EDG reliability (0.975) selected by the licensee (10) to be appropriate. The & .r.x
. . _ .__ J. <s m, . L. ._.. __ n. . ._ t. : i n.,. . _ _ _ _ _ i. . _ ,. t _ _ : _. _ t _ _ _ _ . _ J _.a em. ocr,_c .__ _ _ _ . . _ m..._..m.._.1

. . .. . .. ... y m. . _ . . ....y...._....~. . ~ . _ . . .~ . . . . . . .

.__ _ _*.. . c t.Tt"! _ t. .! .L i.t. .: .,. .L., m._. 1..f _ m . . . . . . L_. L.. r,_ ,. . _: ,_ . . . __ _ _. : , . L.,. .._._!_._L.,. .r . L_._

. ~ .. ~ . .. . .. ~ - . . . , .. . . ~ . . . _ . .. y,~........ . . . . ..

c fTI' ._. t L _L i t u.,. . L, t,. , . .__ : 1.,. L,t __.m ....L... .A. . . J. u. ._. _,. . L_ _,. . . : _ ,2 a m . . ~ _
.. u _ rm _ _ _ , , .

_ .. ... ~ . . . . . . .. . ._ - ._. . .. . . . ~ ... , . . _

. ._ t h. _ ,. .. .a . La _ _ a i r. . ..L_.L _ *L. cTncric r_ _ t crst' m1! Li t!.. . m,.___ L._

..r--- ~~ - > - -~ > r~e - ~- - - - - - - ' - ~ ~- -

_._,,L ___. u.....L. . L__ m..L.2. _ . L__ n,t'. .c _,. a..t
. . _m ..a.A.i r TI.E. .A.n. .r.* O 7 nn,_f t 1CC 1 9_, ,,

.._ ... .. . . . . m u . . . . . ~ , . .. , m .,s~

App: & D. The licensee stated that all of the eauipment ' credited during an SBO is
classified such that the level of OA complies with RG 1.155. Appendix A. Verification

of the OA reauirements is documented and maintained with the other documentation
maintained by the licensee in support of the SBO submittals.

,

B ased on the above, .- ~" 7. ....". .. .._ "._.._- * , _-- .'. ..- ._"~.. .. ....> * ..:. .^. m-- '...:..^ : -- ^ ''-

.-. . . . . . .. . . ,

_ _ . . u,_. _ r. . t i. .J L . L : _ _ _r.:_..._.___._.:_.._J___.__u._._~J c_c e. _, .y..~..., the offsite__..r_ _ _..

ym.~. .. . ~~ s. m . .m.._....~.. .~ . . .m m

power design characteristic of the STPEGS site is "P3" "P3*" witn a minimum required
SBO coping duration of eight four hours. >

,

MISC-95\95-052.001 '
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' Alternate AC (AAC) Power Source3.2

Licensee's Submittal

The licensee stated that ca: EDO per unit, (EDO B) any one of the three EDGs per unit,
will be designated as the AAC power source. The AAC power source will be available
within 10 minutes of the onset of an SBO event. This power source will have sufficient
capacity and capability to operate systems necessary for coping with an SBO for the
required duration of etght fsul ours.h

Review of Licensee's Submiital

The licensee's AAC power source is a Class IE EDG that meets or exceeds all the
required criteria specified in Appendix B to NUMARC 87-00. The AAC power . source
has sufficient capacity to support the required loads. Mcweva, i kele th::cnne : bility -

:c supp=: :he ccatrc! rocm emagency !!ghting, :he :=:rifuga! ch=ging pump, =d the
boric acid :==f= pump. 3: !!:==: :;::::d :h : a pcsitive disph::m=: ch=ging pcmp
echich is pow =ed by a nca C!=s !E dic=! g=:=:= .ci!! be u=d :c provid: :=::=
cochm: sys::= (RCS) make up., including auxiliary feedwater, steam generator power
operated relief valves, essential cooling water, component cooling water, high head safety
iniection, and electrical auxiliary building / control room envelope HVAC.

During the telephone conversation on August 9,1990, the licensee stated that the control
room lighting is provided by several battery packed self contained unit during an SBO
event. The adequacy of these units have been evaluated during the control room design
review evaluation process. The licensee added that neither the boric acid transfer pump
nor a centrifugal or positive displacement charging pump will net be needed during en
etght a four hour coping duration.

3.3 Station Blackout Coping Capability

Based on the above explanations / justifications, we concur with the licensee that the
proposed AAC power source has sufficient capacity to support the SBO loads.

The plant coping capability with an SBO event for the required duration of eight four
hours is assessed based on the following results:

t

MISC-95\95-052.001
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. 1. Condensate Inventory for Decay Heat Removal
|

I
Licensee's Submittal !

!

~

1The licensee stated (17) that the minimum permissible volume of water in the Auxiliary
Feedwater Storage Tank (AFST) is sized to support cooldown for l' ' to 21 hours4

including 4 hours at hot standby until residual heat removal (RHR) is initiated. The
duration varies with the initiating event and single failure ' considered. Therefore,
STPEGS has adequate condensate available for decay heat removal during an SBO of
e+ght four hours with AAC power available.

Using the expression given in NUMARC 87-00, Section 7.2.1, each unit would need
approximately 138,000 84,000 gallons of condensate water to remove decay heat during
= 8 hour a 4-hour SBO event. This estimate is based on a maximum licensed core
thermal rating of 3876 MWt, or 102% of 3800 MWt (Table 4.1-1 of the plant UFSAR).~
The licensee stated that if the positive displace ==: pump veas not ab!c ht, if required
to maintain the RCS inventory, the reactor will be depressurized/ cooled down below 1600
psig where the high head safety injection (HHSI) pump can be used to replenish the RCS ~
losses. If the licensee were to cool down the RCS below 1600 psig add.itional condensate
would be needed. However, plant Technical Specifications requires 'a minimum
condensate level of 525,000 485,000 gallons be available in the AFST. Therefore, we
concur with the licensee that adequate condensate inventory is available to maintain the
plant in a safe shutdown condition during an SBO event.

2. Class IE Battery Capacity
i

Licensee's Submittal

The licensee stated that the STPEGS design has been reviewed to ensure that adequate
battery capacity is available to support decay heat removal during the 4-hour SBO. At
STPEGS cach of the four Class IE vital 120 V AC channels is backed by its own Class
IE battery. Calculations determined that Channel II (Train D) is adequate for an eight
hour duration and C-h=n:1 IE (Train B) ir, Channels III and IV (Trains B and C) are
adequate as sized for a 4-hour duration, with no load shedding. ....... .., . s.. in A) =d
P/ (Train C) a : :ach Channel I (Train A) is adequate for a four hour duration provided
that the NSSS inver::: on-est ch=ne! ESF Load Seauencer is switched off w+thm
commencing 30 minutes of afar tne start of an SBO event.

MISC-95\95-052 00i
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. The h. ,nsee stated that ._.:.L __
_L___i 1 y_ : _ _ y _:_ _...t_co u . . . . m. . , . cL. . _.. _ _ _ . m.. e . ... cs.._. . . . _ . . _ . . . . ~ . , . . . . -

~.._nt'_na,. A ,. _1 A . . _ t _ _ r_ _ L . . A m . . _ _1 _. _ _ _ _ - . _ _ ___|_._.._A.-,.._..

. rr- -- ~ - r i - - - -~ - r - r - ~~. . all four. . . . . . . _ . . _ ..

channels of the Class IE batteries have sufficient capacity to meet station blackout loads
for the four hour coping duration. m..__m_ t_..__,_ . : i i L_ . a . _ _ .__2. . _~,~__.L_. ...i.._m _:_

. . _ . . _ ... _ ~ . . . .. .. ...

L _ . . _ a . . __ .1,. _

n __ _i.._ __i..m.. L_ _ _:_.__:__a ._.___._._.: _a. _a.._:_ _ .i.__ r.:_., rm._ um.._ w_
. . . _ . . _ . . . . . . . . . . .. _ . . . . . .. . . . _ . . . ~ . . ..~. ~ . . . _ ~ . .

~_..L____t ...L.. A . _ _. _ _1
. . . : .L.f _ .L._. f.: _ . . . . . . . . . . _ .m r . L__ L t __ ,.1.,..m .. . . 11 Org :_ _ _a,.L_ _

. . . . . _ . - .. . . . _ - . . . . . . . .. . .~ . - .. . - . . ~

_. . . ~ _ ! .. _ J. 1,_ ,, . L.__ _. .! ._. M. .c. .c c I . . _ .. , . ....yy._....__.,..(.._L.~m_,.. .f.m..~.i..__-..._.. %. . .:_
_ _ _ .

- _._1 .

. . _ . _ . , . . . . ~ ..... m. ... . ~

The Channel I load shedding requirements will be incorporated into the plant procedures.

Review of Licensee's Submittal

A review of the plant UFSAR indicates that the Class IE batteries are sized to carry their
connected ESF loads, plus design margin. for two hours without power flow from the
chargers in the event of loss of AC power. The plant has four Class IE batteries. The -
licensee stated that Battery A :nd S ::: j C can last for four hours if the MSSS h. vanes
en :h:= h::=le =: ESF Load Seauencer on this battery is shed wehin commencing 30

minutes after initiation of the SBO event. Battery B wi!! h chaged frc . th ^.AC -
- pc = :c=:: (EN B) and Battery C have sufficient capacity for four hours, and Battery
D has sufficient capacity for eight hours. ,c,:___ __

.L.~_. n___..____.4.._~m_ n,__..____.c___.t.., . . . . -..~. ._.. .,

__ ___ _ .L__ ._ ___ .i _ __ _ . ua
L.._ _ _ _a .,_ _. . . t. _; .i. .i.c 7. . _ _ _ . . __ ,. _ a. . . .. . f. .._...~.._2._a.._..__m._..~ r 7 . . ..._ .. , . - .. ~. . ... . ~ . _ . . . ~

m r_ .. L.. . . A m ...~ .....~... ._
__._.f .,

%.. i.m _m.
.

m. ~...,.L._.1_:______.L...~..,,y_,m_,._A.em: tmm_ . 1.__..
~ . . . . . _ . . . . . . ~ . . . . - . . . ~ . . . . . _ . _. ~ . _ . . . _~y

..m.~ t.L___k_m.._ __._.,em~_m..m . L _ !,_ L. ...L~_A.._.,._. %. ._ 1.: _m. _ _..- ._ _m.t.L.._..m. ........_L...:_.,__ _

.. . . . _ . ..~ .. .~ . .. ~ . . .

.m..rcm. M. .e. c c . _.. .m __ _ . . . m t A _ m e. _m. . . ., _ . ,. . . . _ A m, f ._._~L 1._r.~c e __ _ . . . _ . ! m .~-....,.r....mIL...._..__ |
- . .~ . ... . .~ ~ .~ .- . . . _ . . . _ . ~ . . ..

,

M. .e c .c, : _ . . _ _._ ., _ __ ._. . : . _ L__1. m rt .1. .. . ~ .1_J
_ _ _ _ _ . r.~c e __. . .__. _ _ :

1, The licensee ss. ~ ...... .. .m. . .. . . . _ .._. _ . . m., . . . . ~ .

proposed action requires that twc cf :he NSSS inv=:=: :c the ESF Load Seauencer on
Battery A be switched off wkhin commencing 30 minutes after initiation of an SBO.

n..~_.._ ~rm _.m,_...m. _,. . : _ _ _ __ : _a. . m _ _ . . _ .y. . . . .. , r e r. __. . . _ . : m.1. a._; .: . : m __ _ _ _i.__.:__
~, ~. . ~ . . . . . . . . . _ .. .~ . _ . . ~ . . . . . . ~ . . , . _ . . . _ . . . .

.L_...,.srn.._...__.. .A. _m _ J (9 .. .. _
c,.o n _1, a, .~ 1. ., ._ A J. .: . : m _ t. ,.m___ _ . m .__.m.._ . . . L. ._; _ L. ._ A.. __ _ _ ,1 _

.. - m . . _ . , ~ ~ m. ~ _ .~ . .~ .~ . -

.. ~ m. . . !. _A m
o r e.i.. _ nem.__1

.__ _!_* -_.:~_, _ 1, _~_._J.._m,. h. . _m___ m. _1 ______m,.. . . _ . . . . _ . . _ . . . . . y~ _ . . _ . .- ~._ . . . _ ~.. . ~ .~

--.m.~m . L__ _1.__m..L.,. .J..: r.t.~ 1.....:.._.:~._A..~ _ m.m ,:..r.t: m 1..
* __1 .m tA m. m. L_ _-_m__em

.. . . ~ ~ .. . . _~ . - ~ ~ .. . . . - ~ .,_. ~

Th=:f= it de:: nc: cpp = :c he This action is consistent with the staff's position (15
and 16) that not to burden the operators excessively. Sr.ed on :h: di==ica ..hh :he
*gg. . L_ i:~ _ _ . _ _t . _ _ _ . . : 2_ ,. L. ..a. . _ m._.y._~L m. . . . ,. . r_ : . i. . _ n, __ . .__ . i. __ c .2. . . _: _ m

__

~ y m . ._ .. . .,. . m. . . . ~. . . ~ . . . . ... ... ..-.

_ c o n, ._ . . _ _ . m. .: . i. _ . . . L. u . ..u. i : .,. .,.i..___i._..y _ . '.'._, ~. The plant is thus considered. ^ *
. . . . . . . . . . . . ~ . .. ~ .y.~...

_to. conform to the SBO 8uidance.

2

4

MISC-95\95-052.001

1
1

- , . _ _ . .



- .

r- m
, ,

q ,

f . ST-HL-AE-501'O
~

Attachment 4
Page'12 of 20

T
, .

Compressed Air-3.
'

- Licensee's Submittal

~

The licensee stated that no air operated valves are required to cope with an SBO, and no
further action is required.

Review of Licensee's Submittal

A review of the plant.UFSAR indicates that the compressed air system is not required to
perform any safety function. An air compressor and associated instrument air emergency -
cooling water pump may be put in service by using a non-Class IE balance-of-plant
diesel. However, for the pnrposes of this review, no air is assumed to be available during
an :!gh: Scur four-hour SBO event. Following a LOOP, air-operated valves throughout
the plant are designed to fail in the safe position upon loss of air. Our review concurs
with the licensee's statement.

4. Effects of Loss of Ventilation

Licensee's Submittal

The licensee stated that an assessment has been performed to determine the steady-state -

temperature in dominant areas containing equipment necessary to achieve and maintain
safe shutdown during an SBO event. The licensee added that, ==p: for S: :;iin:
&iv= :=i!!a:j f::dw:::: (APN) pump =cm, ventilation to all areas of concern is
provided by the AAC power source. ' Th: ::kub::d ::::dy ::::: =iix: i ::=p:=::=
for 6: : i!= &ive; APN p =p ccm du-!:; = SPO =ing i: MUh' ARC S7 00
meicd i: 132*F. S.: =::!: cf a :=nia: 5::: up cdech:!= for di: =cm af::::!;h:
h== i 124*F. During = 8 h= a 4-hour SBO, the control room temperature at
STPEGS would reach 40FF80 F. This is else based on the result of a transientsteady

state heat up calculation. Therefore, the control room is not a dominant area of concern.

The licensee added that testing has demonstrated the capability to maintain acceptable
control room and relay room temperatures with only one train of HVAC in service. -The
:=: == cenae::d ..li twr :=!= cf ecn =! =c= HVAC f= in ::: vie in $ =d: ap
=d ek= up =:i=uk:i= =c& (fee-mari=;= h=: !=d) but ii =ly =: :cckr :=ic
in :::vice, n.: :=:=! =c= ::=p:=:a= w= fc=d :c act in:==: &&g cpc::!c; cf

'

=Iy =::=in of HVAC Supply and return air temperatures were recorded following a
four hour cauilibration. The r-turn air temperature for all rooms containing safety-related

,

couipment remained less than design temperature.

W MISC-95\95-052.001
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R===bk === = cf 1:1pstilhy c' SSO equip;=: in 1: : cin: tiv:d A"I
e 7 . . ., . -.. ., r .c _ _ i,. : L _ r _ . _ _ _ _ , _ _ _ a. . . ,, t _ __ . . _ _ _ _ _ _ _ , . t ._ _.__; ._r__ w n e. -.- . . . . - ..... - .. -. -. -.- . . - . - . . _.- . . . , . .re.. .

cf NUMARC 87 ^^.;No modifications or associated procedures are required to provide -
'

reasonable assurance for equipment operability.

'

Review of Licensee's Submittal

Based on the licensee's statement that the AAC power source '500 E) and its associated? :
"ESF train will support the required HVAC for the equipment operating on that train, we -

_

- conclude that the plant conforms to the SBO guidance. "c e;;;;;, In addition. the licensee
;=i c hv: ; p==d = has implemented procedures for opening the cabinet doors'
inside the control room and relay room . hhin 30 min :=. Sh L n=&d :c =;! ::in
$: ::mps::= |- !i $ =hix: h! : 120*". S: ::::=! =cm ::mpa:: k =kah::d

,

:c be 107'F, =d =:= ding :c 1: Ik==:, i: :q.dpan.: in $: =;:=! =c= stin::-ere .
i:dg=d f= =dhic= p :c |20*F. If :: w a :c ===: : 15' ::mps::= rix !=!i
S: =bi=: ecmp:=d :c $: :::=g: b:1 =c= ::sF=::=,1: equips::: !=!i $=:

'ch!=:r. wi!! =p;kn= : ::mpa:: abc:: 120*F-

One procedure reauires all the relay room cabinet doors to be opened if less than two (2) >

4.16 kV ESF buses are energized, and the second procedure reauires all the relay room
- cabinet doors to be opened.' and'temDorary ventilation' to be established should a

- postulated loss of HVAC result in relay room temperatures approaching 98 F. Opening
the cabinet doors to reduce the hot spots and potential equipment operability problems is5
a recommended guidance in the NUMARC 87-00 Supplemental Questions and Answers.

5. Containment Isolation

- Licensee's Submittal

The licensee stated that an assessment has been performed to ensure that appropriate
containmer,t isolation can be provided during a station blackout event. The plant list of .

i containment isolation valves has been reviewed to verify that valves which must be
capable of being closed or that must be operated (cycled) under station blackout

i conditions can be positioned (with indication) independent of the preferred and blacked- !
'

- out unit's Class IE power supplies. No plant modifications and/or procedure change.s.

were determined to be required to ensure th'at appropriate containment integrity can be:

provided under an SBO conditions.

4

9
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Review of Licensee's Submittal
'

, +
. .

Upon review of the plant containment isolation valves given in Figure 6.2.4-1 of the .
UFSAR, we found several valves than can not be excluded using the criteria stated in RG

1.155."..-"...'..........".,"_.'---'.~'~.,,..."'."..'".-'.'.'.'.."....:.y.-.~'-~.. ~_ . . . . . . .

e

_ c. y_ . . _ .c...-...i,..__._:_ c ece. t . . , _ u. ._ L.~. y..._,. .r. . . . . L ,... ~ .4 i.c y__.. . . _
:_. __ _, _ _ _ ru -

. . . . . . . . . . ~ . . . . . . . .~ - . . . . . . . .

, , . _ . . 11 _ . . ., m a , e ,.~~~..._.L.._....L. . . m.t . . . ' . _t m _. .a.J.. . _2 _.......m
_ , c n n ..l_.

. .~...L.. . . . - . . _ . . . . .. .... - . . . . - . - _ , . , . . . . .
,

%. . . . . . _ _ _ ,. . _ _ _ L L . _ . . : . 3. ,3. L,. , I .L. . _ ,. . L. ~m ,. _- ~ . .r , : _ _ _ _ _ ~y I .,.. _ _m ,.,,3. . _ _ J.cn . ... . yy. _-....-.._ ~ y~.~- . . . . . , . ....y.,~ . . . -

.-...fr,.._,..L.~,. ...,.m...-. . . . _
_

.r. . t. .t ,. ., .. _. .a L,. , y. . . L..',: ,2_ _ . .L.,, _, : _ ,a .m ___. .L__. .._f._ _t_, __ . .Ls
.. . . . , . - . ~ . . , ~ .. ..~- . . . - . . . ,

,~ ! . L.. ~ .. ..~ ~
.L._,, /.1,,m. t~.,....~~,...-.._:_a_m, _J!._ _ _ , . . __,L_ , 7. _ .! r. ....__.L. , . 4 . J y._._.J ._. , r.

__,m._,.
,

.~ . . s ... , . . ~ ~.. ~ . , .. . . . . .

.

p;;f;r ;d and EAC pc"/;r ;cu= 3. The licensee stated there is only one penetration in.

which both isolation valves fail to meet the RG 1.155 exclusion criteria. An alternative
- fail-safe air-operated valve has been provided to assure containment integrity for this
penetration.

>

6. Reactor Coolant Inventory
,

* t

Licensee's Submittal

- In in =cen: ::b. .!:::! (!?), the The licensee stated that the AAC power source supplies -

power to the make-up systems necessary to maintain adequate RCS inventory to ensure :'

that the core is cooled for the re9uired cop n8 duration of e4ght _four hours.i

. The licensee stated /1. .n, .L..,.......L. ..~......,.,.,..J.._..__..1,..
:_.._

y ...y s. _e n,s _t_ . . _ _ in
4 s . . ~ ~ . . . . - ~ . . ~ . . . . . .~_

leakeg._ a..;_: _ c o.n, ...-.1,i

L 1 o r
_ _. . _ _ L _ ., _ ,a m.. . L . . .. t t L ,. cc - .~ J . . : _ _.

. . . . . . . m~~ - . 1~ r - r , -- - ~ -- - - - e
m__ m. t ,, 1 .: ,L,. ,.. Lm /*L. . _ _ L..,,. (t m .. ~ . .J.:. ~ ..a.,..L.~. _ ,. .m_. - ~. - ~..... y ..y .e.m._1.....~..m _1 . . ._,

. ~ . . . . . .-- . ~ . ~ . .. - ~. . - . . ~

. ... ! _ m.i. t ,. . o , . ... U . . .! _ .J. 1,. , c , ~. . _a . . L
1. .,.L,. . _L . L. _ t ,. _ _ J . L _ . 1. L _ _L _:, %.,

.

. . ~ . . . . . . . . . y... .~ . . . . . . y. . . . ~ . . . ~ ~ . . ~ . - ~ . . ~ . . . - - - . . .. . . . ~
- l_ m r .L. 1

L. 1.: ._ .
,1

u y_ . L. y__ ..L. ..o..t. .L.~. ...._L.. . - _ ~ .~ 1. . . . . . . - (1, . . . ,
_. .m _ .. ., _ . .y . . .,.-. -. ..~ .~.. . . . .. . . .y . ~ . . . ~ .

.

i

.a..~. _ tr ._.._~J . i _ _ J .u L.__ _._J. .,a a _ c .L...~ .t.. . ... y....y m_..._.L.: . L _ ._ .L. .....:__
. . .. . ~ . . . . ~ . . . . ~ . ~ . . ~ . - . ~ . . .~ m . ~ ..~

..mt.....~ .m _. mt.
..._1,.. nn :,

.m... .c, D, r,.T, , L_m . L. - . . . _I .r m.t .m..,-.L_ .__ L_ -

.... . . . . . y . . .y~ ...~ . . . .. . . . . . .. . . . ~ . . .. . .

u._.._...... . .f . L t .~ ~ ..D r'n .,.,...J L..L ,.. m: fl . . . _ ,1 _mm. -~..o.... L m,_m. L_ _ _ Lit.:.. ,.. _~t _ L.
. . ~. ..m . .r .~ . . ~ y.~ .~~ . . . ~ ~ . . m...~.. . . -,

'
JL t , . . . .. -..._J..L...,J._.._.J. L,. . .. O c , _ ._

m,. : . L m .y..m.-_.._. .~../*fm,.,. t. rL,. , .t...y .....y , ~ - . - . _m.~ y... ,~ ... . . . . . ~ ~ . ~. . . . . . . .~

T hnical Suppor. Gen::r di:::1 g:n:=:cr. that their RCS inventory analyses assume 25
apm per reactor coolant pump seal leakage, which is consistent with NUMARC 87-00

,

guidelines.

f
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Assuming a seal leakage rate of 25 gpm'per pump, plus the miscellaneous technical
specification leakage of 10 gpm, results in a total leakage rate of 110 gpm. With caly
the pedive dbpbe:=ent pe=p, :he phm: mus: :ca: nd ..::h a a : cu S:n of 75 gpm
This case has been analyzed assuming availability of one standby diesel generator as the
AAC source, so that there is continued capacity for HHSI system. In this scenario the

~ RCS must be depressurized below 1600 psig for the HHSI pump to inject.

Azuming a ne: RCS !:dage m:0 of 75 gpm, :he op =:cc hav: a minimum cf 178
minu::: befc= natum! !rcub:ica :ni. Plant procedures describe actions to be taken in.
the event of loss of all AC power. Activation of safety injection as described in
Emergency Operrting Procedures will ensure that a: th: :nd of na:u=! ei=ula:ica the
reactor core will remain covered for a station blackout duration of eght foul ours.h

Review of Licensee's Submittal

Reactor coolant make-up is necessary to replenish the RCS inventory losses due to the
RCP seal leakage (25 gpm per pump), and the technical specifications maximum
allowable leakage (10 gpm acecrding :c ref =ne: 17). The make-up, or the charging, -

system at STPEGS during an SBO is a pedive disp!a::=: : high head safety iniection
_

pump with a design flow capacity of M 800, gpm. With an ;=umed !!0 gpm RCS kd
m::, and :he pedive dispbe m:n: pump mnning, a ne:!cm of 75 gpm would resu!:. The
license '; analysis &: rmined tha: . i:h :his kd =:: the cpera:cm have a minimum of
478 minu::: befer: natum! eircub:ica ni. 3:fc= thb cecum, :he The operator will
activate the Safety Injection system, per emergency operating procedures 40 POP 05-EO-

_

EC02, which will ensure core coverage. One HHSI pump can deliver 800 gpm of borated .-

water at 1750 psig from the Reactor Water Storage Tank (RWST). The RWST has a
minimum volume of 383,500 gallons of water to be used for safety injection. With this
system core coverage is assured even with cooldown and/or depressurization.

However, the The licensee nect c verify tha: the HMSI Scz indicatica, .vhich h !

pcwcred fram .. aca Cbz !E pc= : mee, stated that the injection function is verified
by Class lE indication of HHSI pump operating status and HHSI discharge valve i

1

position, which will be available during an SBO event. i

l

i

Note:

"The 25 com RCP seal leak rate 'was agreed to between NUMARC and NRC staff
pending resolution of Generic Issue (GI) 23. If the final resolution of GI-23 defines
higher RCP seal leak rates than assumed for the RCS inventory evaluation, the licensee
needs to be aware of the potential impact of this resolution on its analyses and actions
addre.ssing conformance to the SBO rule.'-

MISC-95\95-052.001
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3.4 - Proposed Procedures and Training

Licensee's Submittal

The licensee stated that the following plant procedures have been reviewed per guidelines
in NUMARC 87-00, Section 4:

1. Station Blackout response guidelines,
2. AC power restoration, and
3. Severe weather.

The licensee listed the name(s) of the plant procedures, which fall m each of above
categories, in the plant SBO submittal. The licensee stated that these procedures will be
revised, if necessary, to meet NUMARC 87-00 guidelines.

Review of Licensee's Submittel

We a:!:hcr ::: ived ner revieve d the affe:::d SBO pree dares. . We view these
procedures as plant-specific actions concerning the required activities to cope with an
SBO. It is the licensee's responsibility to revise and implement these procedures, as
needed, to mitigate an SBO event and to assure that these procedures are complete and
correct, and that the associated training needs are carried out accordingly.

3.5 Proposed Modifications-

Licensee's Submittal

The licensee did not propose any modifications.

Review of Licensee's Submittal

Our review indicates that the licensee need :c provide charging suppc-: for ci:hcr Bat: ry
A cr C te preven: alternating : heir u= during an SBO even: Thi n:cdificatica is
neces=ry :c ecafern to :he :aff's guidance. b additica, if T in A cr Train C canne:
be censidered ic provide a full divisica of in;;ru:nen:a:ica and centrols :he licen; : may
need ic perfern: c hcr :ncdifica:icn for EDO B to be claziE:d as an AAC pcv/cr scure:.
did not propose and does not reauire any plant modifications.

,

1

1
1

: MISC-95\95-052.00t |
|

|
|

l
1

-, 6 ,



]
.

E ST-HL-AE-50101

Attachment 4j;

Page 17 of 20

3.6 Quality Assurance and Technical Specifications

The licensee did =: p:c/ia =y provided information on how the plant complies with
the requirements of RG 1.155, Appendices A and B. The components credited for SBO
coping are already covered by a au'ality assurance program which meets or exceeds the -

Regulatory Guide (RG) 1.155 cuidelines. Verification of the OA reauirements is
documented and maintained by the licensee in support of the SBO submittals. There are
no other non safety-related componects and eauipment which are credited; therefore, the
RG 1.155 auality assurance program g*iidance is not applicable. -

,

MISC-95\95452.001
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4.0 CONCLUSIONS

Based on our review of the licensee's submittals and the information available in the UFSAR for
South Texas Project Electrical Generating Station, we find that the submittal does ac: c=for:0
conforms to the requirements of SBO rules for the following reasons:

1. Emergency AC (EAC) Power Configuration Group

The licensee classified the plant as an EAC group "C." This is based on the determination

that one EDG is required to support the safe shutdown loads following a LOOP and two-
out-of-three existing EDGs (EDO A =d C) are available and designated as EAC power
sources. The guidance provided in NUMARC 87-00 Supplemental Questions / Answers
(14), under Question 3.4, states that when determining the number of EAC power sources
necessary to operate safe shutdown equipment the shutdown loads powered must be
capable of maintaining the plant in a safe shutdown condition for an extended period.-k
. =: c!:ar whether Train A =d Tmin C me fully red =d=: =d each := provide one
fu!! divisica of :,af: shu:down equ:pmen: =d rela:cd instrum=:a:ica =d :=:r01 to
amin:cin the p!=: in a =f shu:dev n c=di:!= for = a:=ded period. On the =rface,
i: apper;; hat =ly Train A = be c=;idred :c provide a q== divisi=; .vh=:=, Train
C does =: appar :c provide one. If Train A c Train C :=no: provide a full divis!=
cf =fe ;hutdov a equipm=: =d Ins: rum =:atica ..nd =::c!s, then the li :=cc ncet to
c=,ider tha: two cut cf thre EDC =: required fee =pper:ing LOOP !=6 =d EDO
E ==c: he =s:gned as an AAC power sc=ce. If this is the case, then the EAC
c!=:;ifi=:i= cf the p!=: as "D." The licensee needs :c provide has provided sufficient
information supporting the conformance of the EAC classification to the guidance stated
above.

2. Class 1E Battery Capacity i

1

The licensee stated that ehhc Bat: cry A cr Ba:: cry C is needed :c supper control rec = ;
di:; play cf =fe :,hutdown plant par =;c:=;. all four channels of the Class lE batteries have J
sufficient capacity to meet station blackout loads for the four hour coping duration. j
However, :h::.: baaeries Battery A can only last for four hours provided that the NSSS
inverter ! cat on :he:,e batterieure ESF Load Seauencer on this battery is shed withs

commencing 30 minutes after initiation of the SBO event.. Since neither Ba:: cry C nor
Ba::ery A c=. Se ch=ged frem the AAC pow = =ree, the lice =ce h= propc=d ic
akertmte-=: cf the= batteries 4c cover the eight hc= duratica Therc =e two prob!cma
.vi:h the prop =ed =tica, Batteries B and C are capable of four hour operation, and
Battery D is capable of eight hour operation, and support of control room display of safe
shutdown parameters, without battery charging support. I

|
.

htISC-95\95-052.001

_ _ . . . _ . -



7 , , , . + _
'

.

,% ~"'

['.,

i g
'' '

,
s

,J
~

: ST-HL-AE-50101>,

g ~, : Attachment 4.,

'

" .. Page 19 of 20
m ,

1

m..u_ ....__ __a ___ __ _ _ ; ._ .: _ _ .. _...._ e _ ,, t__.t. . u u...c.c c _..__.__ ,__ x.
,

-

. r ._ - .~.. . ,_.. _ ~ .... ., _. .. .... . . _ ~ . . . . . . . . _ .

? '" - =d cm :mi; cf DC |cd .hh=: == :; E"F 2: .:.:!= ; :!d 5:$; S -.

' ~
- cpm:= :==iv:!y =d ::=st.:: i d .dy diff;=h d:::! ; 'hi: &= =:

~

- ~ :=6; :: S - :ff: ;; inx ic: =: :: bui. 1: cps:= ===!=!y.

1.,u_...:._u__..,,__;____;..____.:__.c_..___,___.,._,,._.__.____._.., __2 ,

... . . . . - . . . . . . . . . . . . . _ . . . . . . . . . __ .. ._ .. . . . _ . . . . . . . . . -

t,.t . _1. ,,.~.....t._...*__.L._. . . ., .. . .c. n #T ._ . t ._.~..J.__,. .~. _ ,,__. ... L ._..___..__s___:__ T.L
-_ _ . _

. . . ~ _..7._.._. .

p=5'= 5::cas == p=====d if 2: cf !=' 2=:::ic: i: c:: cf = vin
,

. u c___ . u _ _ _ u _ _ . __ _ _ . ._ . . . . . . . . . . ...

Therefore, the licensee =i :: p=vit does not reauire charging capability for ehher
B:::::y A m4 any of the four battery banks during an'SBO evente Wii=: 11: <

apd!!hy, , and the plant &= =: :=fc = conforms to the SBO guidancu

3. Effects'of Loss of Ventilation

The licensee stated that the control room tetaperature is calculated to be -l@F 80 F -
during an SBO event. "c::= In addition the licensee act :c h=: :- cxd= has, , r -

implemented procedures for opening the cabinet doors inside the control room and relay -
room whh 2 30 ":::=. *hi, i; xx&d :: =d::::: i: :=pa:= !=id: i: stin::
u_... iwr _ _ _ . . _ _ _ , , . . . . _ _: _ _ : _ _ u _ .u _ _ u _ _ . - -_..-..~.1.,._.._...__._~~...-.....r......-........,_...-...r_. . .....

._.L._._.._____L..11,_...____....._.. ,.L_ ,*r.._a......._..L______..!__._._..it.t
*

. __u
~. . . . . . . . . . _ . . . .r. . . .. . . . _ , ...r...._.

:=pa:= :Sc= 120*F. One procedure reauires all the relay room cabinet doors to
be opened if less than two'(2) 4.16 kV ESF buses are energized.-and the second
procedure requires all the relay ' room cabinet doors to be opened.L and temporary
ventilation to be established, should a postulated loss of HVAC result in relay room

temperatures approaching 98'F. Opening the cabinet doors to reduce the hot spots and
potential equipment operability problems is a re';mmended guidance in the NUMARC
87-00 Supplemental Questions and Answers.

4. Containment Isolation

Our review of the plant CIVs indicates that there are several motor operated valves that -
,

are not locked closed and will fail as is upon loss of power and, therefore, can not be
excluded by the criteria given in RG 1.155. The !!an= nut :0 -dd 6x vd= in =
pp;;pi:: p=:d= :c :== 6: S 7 = f !!y !c=d, if na&d, by p=viding pc2!=

v" indk :i= (!=d, amc::, mah=:=l, p== inks :i=, :::.) inip;&n: cf patad
=d EAC pc=:: ==::. The licensee stated there is only one penetration in which both .
isolation valves fail to meet the RG 1.155 exclusion criteria. An alternative fail-safe air-
operated valve has been provided to assure containment integrity for this penetration.

L MISC-95\95-052.001
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5. - Proposed Modifications '

The licensee did not propose any modifications. Har:/::, ^ur .:.iew indied:; $2: 1: *

c. i:______t..___m...:&.._t..._._._._.,_..____.cm._ : . L _ _ n .,. . . _ _ . i. m .y..._..___.:_,.c .m _

. . - . . - . ~ _ . . y. .~ yy . . . ..... , . .... . . . . ~ . - . . . . . . . . . . . . . ,

. L _ : _ . . ,

A. _ , .. e n.~ts _ . . _ _ . T. L. . . .. m s i r.:._
. : : ,, _ _ _ _ _ . . _ _ r. ._ .-_. . a. .,. . L ... , tr. u.,, ..

.. .. .~ . . . . . . . . . . ~ . . . . . . ~ . . . . . . . . . . . . - . , . . . . . . .. ..

,; , ..: A..__. Y. ._. .,, A..A. .: . : .! r .1.
. . _ _ . . L.~, ! . . . : r* _ A

L.._.aT. _,A. . .A. J. #.9 . _ _ L. . . . y . . _ _ . _~~ f. 1.1 ,
. . _ . . . . . , . . . . . . . . . . 3...._.. . . . . . . ~.._ .

.A. I . . !, m., ~ ..,.L. ~ 1. ~:,. . _-_ m..._. ,.. . ~ .A. . m~y. f. m ._.m. . m.L__..~,.Jr__.im ...... .~ . .r _ Crst' D m. _ _ ~ ~ _ ,. ., I r.!._.A.L.--- _

... . .. . . ... . . ..

, , , __ .A..A.I'_,....__,...___e . 7 . . . ~ . - .

6. Quality Assurance and Technical Specifications

: :,._ _ _ _ _ n .. . . t : . . __ .L. c, mr .Lv. .t _ n ._,, . . . . .A.m..___. _. . . . _ _ _ _ , . _ y.i
_.n e n es

..-..-o . ~ . . . . . . . _v . v . . . . . . ..~ . . . . . . . v. .. -..o --v

.. y _ _. _ _ . . . : . L. . L. ~. . . A. _.._~_ .. r D_/' 1. 1. ~C C , .A.r _ _ _ A I ,._ ,, The licensee stated that, . . A , _ ,i D
.y.......... . . .. . .. . r---------

all of the eauipment credited during an SBO is classified such that the level of OA
complies with RG l.155, Appendix A. Verification of the OA reauirements is
documented and maintained by the licensee in support of the SBO submittals.

.
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