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ENTERGY

W. T Cottle

Avgust 13, 1992

V.8, Nuclear Regulate,, Commission
Mail Station P1-137
Washington, D,C. 20555

Attent ton: Document Control Desk

fubject Grand Gulf Nuclear Station
Unit 1
Docket No., 50-416
liicense No. NPF~29
Additional Information Concerning the DU System Design

Raforence: Letter Panl W. O'Connor (NRC) to William T. Cottle, "Request
for Additional Information (RAI)" Grand Gulf Nuclear Station,
Uit No, 1 (MR2585), dated July 13, 992

GNRO-92/00107

Geant lemen

Fntergy Operations, Inec, by this letter (s submitting additional
information to support your review of the Grand Gulf Nuclear Station (GGNS)
Bafet; Related DC Bystem. This lettey is {u rvesponze to your letter dated
July 13, 1992, This letter and {ts attachments provide information
supporting Entergy Operations' conclusion that the safety related DC system
will perfore its design function in the event of an accident,

Youes truly,

Ce PO
WTC/WEL/mte
attachment : Response to NRC Questions
o (Sse Noxt Paga)
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PD:.
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cet Mr. D, C. Hintz (w/a)
Mr. J. L. Mathis (w/a)
Mr. R, B. McGehee (w/a)
Mr. N. 8. Reynolds (w/a)
Mr. H. L. Thomas (w/0)

Mr. Stewart D. Ebneter (w/a)
Regional Administrator

U.8. Nuclear Regulatory Commission
Kegion 11

101 Marietta St., N.W., Suite 2900
Atlanta, Georgia 30323

Mr. P. W. 0'Connor, Project Manager (w/2)
Office of Nuclear Reactor Regulation

U.8, Nuclear Regulatory Commissicn

Mail Stop 13H3

Washington, D.C, 20555
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NRC Question 1

The licensee is requested to provide a list of the components that may not be receiving adequate
voitage and their purpose and safety significance.

GGNS Response to Question 1

The Grand Gulf Nuclear Station (GGNS) safety related 125 Vdc system is designed to ensure
compliance with General Design Criterion (GDC) 17. To ensure the requirements of GDC 17 are
met, the system’s design is based on the criteria described in IEEE Standard 308-1974 (IEEE 308)
and |EEE Standard 485-1975 (IEEE 485) with testing as recommended in IEEE Standard 450-1976
(IEEE 450) and supplemented by Regulatory Guide 1.128. As discussed in the Fina) Safety Analysis
Report (FSAR), the safety related 125 Vdc system has ample capacity available to serve essential
loads for the time that alternatina current will not be available at the siation site.

The GGNS design basis accident for the safety related 125 Vdc system is a Loss of Coolant
Accident (LOCA) concurrent with a Loss of Offsite Powe. .OP) and the failure of both battery
chargers (for Divisions | and |l) while maintaining the diviv .n operable. To support this system
design basis accident, the GGNS safety related 125 Vdc system is designed such that the Division |
and |l batteries have sufficient stored energy to supply their essential loads for 4 hours (2 hours for
Division 1ll). This design feature of the safety related 12~ Vdc system bounds the GDC 17
requirements for battery capacity, since the dc system’s vad will be assumed by the redundant (for
Divisions | and 1) safety related battery chargers following the starting of the diese! generators
instead of being supplied by the batteries.

Table 1 below is a list of the essential components which have the potential to receive less than the
manufacturer's minimum operating voltage when they are called upon to operate. Proper operation
of these components is verified by the engineering evaluation and testing performed as described in
the response to Question 3. All essential components receive adequate voltage to perform their
salety functions during the 125 Vdc system’s design basis accident.

TABLE 1
COMPONENTS WHICH POTENTIALLY RECEIVE LESS THAN THE MANUFACTURER'S MINIMUM
VOLTAGE WHEN THEY ARE REQUIRED TO OPERATE DURING THE SYSTEM DESIGN BASIS

PROFILE
| Compenent Funeotion I
DIVISION |
Breaker 162-1508 Close Coil Diesel Generator Feeder Breaker to 4180 V Switohgear Bus 15AA
Brenker 1521808 Cloge Coil Residual Heat Removal Pump Motor A Feeder Breaker
Broaker 162-1608 Close Coil Drywell Purge Compressor A Feeder Broaker

MOV 1ES1FO48 72F Contactor Contactor energizes the RCIC Steam to Turbine MOV Actuator to open the 1E651F045 valve

MCV 1ES1FO13 72F Contactor Contactor anergizes the RCIC Injection Shutoft MOV Actuator to open valve 1ES1F013 when
valve 1EG1FO48 vpens

MOV 1ES1F01J 72R Contecter Contactor ensigizes the RCIC Injection Shutaft MOV Actuator to close veive 1E51FC13 when
valve 1ES1FO4S5 or the tnp valve closes

DIVISION 1l

Bresker 152-1608 Ciose Coil Diesal Generator Feader Braaker 10 4180 V Switchgear Bus 1848
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In addition to the components identified above, certain indicating lights may receive less than the
manufacturer's nominal voltage for intermittent periods. During subsequent time periods, however,
most recover and recsive adequate voltage. Although the GGNS calculations conservatively
assumed that all indicating lights were incandescent, most circuits in the control room use neon
lamps. The nominal voitage for neon lamps is less than half of the nominal voltage for incandescent
lamps. Circuits which utilize incandescent lamps and experience voltage levels below the
manufacturer's nominal voltage may exhibit lights which momentarily become dim. It is not
expected that the lights would actually extinguish as a result of the fluctuations in the voitage
levels. The most severe voltage drops occur tor only a fraction of a8 second. The lights potentially
receiving less than the manufacturer's nominal voltage are indicating lights (e.g., logic initiation
lights) and are located both in the control room and various locations in the plant on local panels.
The afiected lights do not include the control room annunciators. During a LOP LOCA event, all of
these lights should receive adequate voltage when the battery chargers assume the dc load after
the diesel generators start.

Some indicating lights have the potential to operate at levels below the manufacturer’'s nominal
voltage for extended periods during the evaluated profile. The following are the incandescent lights
located in the control room which are expected to receive the lower voltage levels for an extended
period of time.

Division | One indicating light in the control room was identified to receive up to 3 volts less
than the manufacturer's nominal voltage after the first 105 seconds and before the
last minute of the profile. This indicating light was the Low Pressure Core Spray
(LPCS) Logic Initiation light.

Division 1l The following indicating lights in the control room were identified to potentially
receive up to 5 volts less than the manufacturer’s nominal voltage after the first 30
seconds and before the last minute of the profile.:

- Controi Room Isolation Initiation (2 hights)
- Control Room isolation Logic in Auto
- Drywell/Containmes« Purge Control Initiation (2 lights)
- Containment isolatic. 1 initiation (2 lights)
- Suppression Pool Makeup Initiation (2 lights)
- Standby Gas Treatment System Initiation (2 lights)
- Standby Gas Treatinent System in Auto
Standby Service Water System Initiation (2 lights)

Division Ili  Two lights in the control room were identified to potentially receive up to 9 volts less
than the manufacturer's nominal voltage during the profile. These lights are the High
Pressure Core Spray Initiation/Reset and the Reactor Pressure Vessel High Water
Level indication lights.

Although these lights are only postulated to dim due to the lower voltages at their terminals, if the
lights are assumed not to work at all, sufficient information would be available tu the operator from
other devices to indicate the affected systems’ status. The operation of the indicating lights noted
does not affect the operation of the associated equipment.

Other than indicating lights, Division Il of the GGNS safety related dc system contains no
equipment which has been identified to potentially receive less than the manufacturer’'s minimum
volitage.
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NRC Question 2

The licensee is requested to justify (kv class where appropriate) the acceptability of below-minimum
operating voltage for the components identified by the voltage drop study in Division |, Il and il
125 Vdc systems, and demonstrate that the components will function during the plant’s design
basis event (loss-of-coolant accident with loss of battery chargers for 2 hours). The justification
should include discussion of 1) possible effects of fow voltage upon the components, 2) damage to
the related components and systems, and 3) operator actions during the scenario.

GGNS Response to Question 2

For the equipment verified to be operable via testing, the testing and its associated engineering
evaluation provide - .surance that there are no possible adverse effects of the lower voltage on the
components. This testing and engineering evaluation assure that there will be no damage to related
components and systems and that no additional opecator actions are required as a result of the
operation at voltage levels below tha manufacturer's minimum rated voltage. Tha testing and
engineering evaluation are described in the response to question 3.

The voltage drop calculations also identify components which may receive less than the
manufacturer’'s rated minimum voltage during some period but receive adequate voltage when they
are postulated to operate, or the components are not required to operate. Table 2 is a list of those
components which may receive less than the manufacturer’'s minimum voltage during some period
but will receive the manufacturer's minimum voltage during the times they are postulated to
operate. Table 3 is a list of those components which may receive less than the manufacturer's
minimum voltage but are not required to operate to mitigate the accident., Since the items in
Tables 2 and 3 receive the manufacturer's minimum voltaye required to perform their safety
functions, these Tables were not included in the response to Questicn 1. The periods in which
these components do not receive their manufacturer's minimum rated voltapas do not have any
detrimental effects since the components are not required to operate during these times. No
operator actions are required to mitigate the effects of the potential degraded voltages to these
components.

TABLE 2
COMPONENTS WHICH RECEIVE THE MANUFACTURER'S MINIMUM VOLTAGE WHEN THEY ARE
REQUIRED TO OPERATE BUT WERE IDENTIFIED TO POTENTIALLY RECEIVE LESS DURING SOME

PORTION OF THE DESISN BASIS PROFILE
T e T T e T e e T S o STt S AT I S & ST ey |

Function Justification

DIVISION |

Relay R38 Standby Service Water This relay has the required minimum pickup voltage et ite terminalg et the time it is
(SSW) Pump Fesder postulated to pick up and the voltage at its termingis never drops below 118 maximum
Breaker Control drop out voltage for the remaiigier of the time that it is energizad. Therefore, this

device will parform ite design tunst: .

Relay RS2 Drywell Puige This relay has the gy d minimum pickue veltag @ its terminals &t the time it is
Compressor Manual and postulated 1o pick up and the vollage &t its . als never drops below its maximum
Compressor Protective drop out voltage to: th= remainder of the “tme that it is energized. Therefora, this
Trp Relay device will perform 75 dee gn ‘unction

Rolay 62-1 Enclosure Building This relay has the required v.om - piA up voltage ot its terminals ot the time it is
Recirculation Fan Feeder | postulated 10 pick up and the voitzse o5 it terminals never drops below its maximum
Breaker Control drop out voltage. Therelare, his & dce will perform its design function.




Attachm. ‘o GNRO-82/00107
Page 4 of 9

TABLE 2
COMPONENTS WHICH RECEIVE THE MANUFACTURER'S MINIMUM VOLTAGE WHEN THEY ARE
REQUIRED TO OPERATE BUT WERE IDENTIFIED TO POTENTIALLY RECEIVE LESS DURING SOME
PORTION OF THE DESIGN BASIS PROFILE (continued)

Component Funotion Justification
Reley 746 Load Center 16BASE This relay functions te provide a1 naistion on loss of control power, It is
(R20) 480 V Feader Breaker continuously anetgized and would remain picked up on initiation of the postulated
| Loss of Control Power event since voltage at ite terminkls never drops below ite maximum drop out voitage.
Indiostion H contral power is lost to the logio, the relay would perform its funotion when it de
enorgized. Therefore, this device will perform its design function.
Rolay R4 SSW Cooling Tower This relay provides & permissive 1o energize the close coil for its re~vective breaker
Fan A Fesder Breaker The relay has the required minimum piuk up voltage at its termingl, when it receives
Alarm and Control its parmissive 1o pick up until the close coil energizes. Therefore, this device
performs its design function,
Relp: "42 SSW Cooling Tower This relay provides 8 permissive 1o ensrgize the close coil for ite respective breaker,
Fan B Feadet Bresker The relay has the required minimum pick up voltage et its terminals whan it receives
Alarm and Control its permissive to pick up untii the close coil enorgizes. Therefore, this device

performs its design function

DIVISION 1
Rolay R43 SSW Cooling Tower This relay provides a permissive to energize the close coil for its respective breaker,
Far C Feeder Brosker The relay has the required minir -m pick up voltage st its terminals when it receives
Algrm and Control it permissive to pick L p until the close coll energizes. Therefore, this device
parforms its design function.
Rolay R44 S8W Cooling Tower This relay provides a permissive to energize the close coil for its respective breaker.
Fan D Feeder Bresker The relay has the required minimum pick up voltage at its terminals when it receives
Alarrn and Control its permissive to piok up until the close coil energizes. Therefors, this device
performs its design function.
fReley 74-5 SSW Cooling Tower This relay functions 10 provide annunciation on loss of control power. 1t is
Fan C Feeder Braaker continuously enargized and would remain picked up on initiation of the postulated
Loss of Control Power event sinoe voltage at it terminals never drops below its maximum drop out voltege.
i control power is lost to the lagic, the relay would perform its function when it de-
energized; theretore, this device will perform its design function,
Reley 748 SEW Cooling Tower This relay tunctions 1o provide tnnunciation on loss of control power. It is
(P41 Fan D Feeder Breaker continuously energized and would remain picked up on initiation of the postulated

Loss of Contro! Power event since voltage at its terminals never drops below its maximum drop out voltage.
If control power is lost to the lcgic, the relay would perform its function when it de-
onergized; therefore, the device will parform its design function,

Relay 74-6 Load Center 16BBS This relay functions to provide annunoiation on loss of control power. It is
{R20) 4160 V Feader Breaker continuously energized and weuld remain picked up on initiation of the postulated
Loss of Control Power event since voltage st its tarm inals never drops below its maximum drop out voltege. !
Indication I control power is lost to the logic, the relay would perform its function when it de-
enargized; therafore, this dev ce will parform its design function, l

Relay 74-22 Load Center 16BBS This relay tunctions to proviie annunciation on loss of control power. It is
4180 v Feader Breaker continuously energized and would remain picked up on initiation of the postulated
Undervoltage Cirouit event since voltage at its turmunals never drops below ite maximum drop out voltage.
Loss of Contral Power If control power is lost 1o ‘he logic, the relay would perform its function when it de
Indication energized; therefore, this Jevice will perform its design function.

Relay 7412 Load Center 16884 480 | This relay functions to provide annunciation un loss of control power, It is

V Foeder Breaker to continuously energized and would remain picked up on inibation of the postulated
Motor Control Center event since voltage at its terminals never drops below its maximum drop out voltage.
(MCC) 16842 Loss of if control power is lost to the logic, the relay would perform its tunction when it de-
Control Powaer indication | energized; therefore, this device will perform its design function.
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COMPONENTS WHICH RECEIVE LESS THE MANUFACTURER'S MINIMUM VOLTAGE BUT ARE
NOT REQUIRED TO OPERATE (continued)

TABLE 3

Justification

breaker closes). The breaker s not postulated to trip after it closes; therefore,
the close springs are not required to be recharged for the breaker to perform its
design function,

This companent was tested as deasoribed in the response 1o question 3.

DIVISION |i

Ralay RE

Diessl Generator (ESF
Bus 16A8) Broaker:

Provides Annunciation
of EDG Breat
Automats * .

Relay K478

N

This relay provides ¢ permissive for annunciation of an automatic trip of its
respactive bresker, Since the diesel generator breaker is not postuleted to trip
and this relay performs no other function, this relay is not required to operate.

Bresker 1521609 | Residual Heat Removal The spring charging motor provides the enetgy required to compress the
Spring Charging (RHR) Pumpy A Feeder respective breaker's close spring and trip spring.  The spring charging motor is
Motor Breaker energized when the breaket's close springs are discharged (i.e., right sfter the
broaker oloses). The bresker is not pestulated to trip after it closes; thorefore,
the close springs are not required to be recharged for the breaker to perform its
design function
This gamponent was tested 8s described in 1oy 1asponse 10 question 3.
Broaker 152 Drywell Purge The spring charging motat provides the energy reguired 10 comprass the
16108 Spring Compressar A Fasder respective breaker s close spring end trip spring  The spring oha Jing motor is
Charging Motor Breaker energized when the bresker's close springs are discharged (.o, right after the
bresker closes). The breaker is not postulated to trip sfter it closes; therefore,
the close springs are not required 1o be recharged for the breaker 1o perform its
design function
This componant was tested as described in the r:aponse to question 3.
Solenoid RCIC Trip and Throttle This solencid operates 1o allow the RCIC Turbine Trip and Throttle Valve to
TB1ES11C002 Vaive Trig Cail close. During the sccident conditions postuleted, the low prassure isolation
signal will close the isolation valves in the steam supply line to RCIC snd closure
of this valve will not be required.
Breaker 152- Diose! Gonerator Room The spring charging motor provides the energy required to compress the
151086 Spring Gutside Air Fan A respoctive bresker’'s close spring end trip spring. Tha spring charging motor in
Charging Mator Foeder Breaker enargized whon the bresker’s close sg-ings are discharged (i.a., right after the
breaket cioses). The breaker is not pustulated to trip after it closes; therefore,
the close springs are not required to be recharged for the bresker to parform its
design funetion,
This component was tested as described in the response to question 3.
Breaker 152 Enciosure Building Fan A | The spring charging motor provides the energy requited to compress the
16304 Spring Foeder Breaker respective bresket's + ose spring and trip spring. The spring charging motor is
Charging Maotor energized when the vreaker's close springs are discharged (1.6, right after the

Parmise. w tranetat
of Recircuiation Pump to
Low Spead

This relay provides a permissive for annunciation of & trip of the recircutation
pump and @ permisaive 10 transfer the recirculation pump to low speed. The
recirculation pump is not availlable during a LUP. Therefare, this relay is not
required to operate,

Relay 63X-NO2S

Compenent Coaling
Water (CCW) control
logic low system
pressure signal

Thus relay provides a start signal 1o Component Cooling Water Pump B on a low
discharge pressure signal and annunciation of & low discharge pressure and
pump emargency trip, Since this pump is locked out on a LOCA and performs no
¢ afety related function, this relay is not required to operate.
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COMPONENTS WHICH RECEIVE LESS THE MANUFACTURER'S MINIMUM VOLTAGE BUT ARE
NOT REQUIRED TO OPERATE icontinued)

TABLE 3

Compaonent Function Justification

Brasker 52-16608 | SSW Cooling Tower The spring charging motur provides the energy required to compress the

Spring Chargng Fan C respective break or's close spring and trip spring. Spring charging matnts are

Motor enerpized whan their breaker's close springs are discharged (i.e., righ. . ar the
bres - closes). The bresker is not postulated to trip c*ter it closes; therefore,
the clo 1 spring is not required to be recharged for the bireaker to parform its
safety tunction. Circuit protection is provided for the control powar circuit to

1 proclude adverse eftects in the event of a failure of the component.
Ralay 62-7 Permissive for l This relay provides a permissive for annunciation of en automatio trip of its

Annunciation of S&W
Cooling Tower Fan C
Foedar Breaker Trip

tespective breaker. Since the SSW Cooling Tower fan is not postulated to trip
ond this relay performs no other control/indication function, this relay is not
required to operate.

Broaker 5216508
Spring Charging
M: or

SSW Cocling Tower
Fan D

The spring chargir ) motor provides the energy required to compress the
teupective braakar's close spring and trip spring. Spring charging motors ere
sawrgized when their breaker’s close springs are discharged (i.e., right after the
braaker closes). The breaker is not postuleted \o trip after it closes; therefore,
the close spnng I8 not required tu be recharged for the breaker to perform its
dasiyn function. Cireut protechion is piovided for the cantrol power citcuit 10
preciude advarse effacts in the event of a failure of the component.

Relay 62-8

Permiasive {or
Annunciation of SSW
Cooling Towser Fan D
Feeder Breaker Trip

This relay provides a permissive for annunciation of an automatic trip of its
respective breaker. Sinoe the S8W Zooling Tower fan is not postulated to tiip
and this relay performs no other controlfindication function, this relay is not
required 1o operate,

Breaker 5216104
8pring Charging
Motor

Diesel Generator Room
Ouvteide Air Fan B
Foedar Braaker

The spring chai ging motor provides the enargy required to compress the
raapective breaker's close spring and trip spring. The spring charging motor is
enorgized when the breaker's close springs are diset <. * (.e., right after the
breaker closes). The breaker is not postulated t¢ - ~% it closes; therefore,
the close springs are not required to be recharges ror « - bresker to perform its
design funstion. Cirguit protaction is provided tur the control power cirouit to
preciude adverse affects in the event of a failur> of the component.

Breaker 52-16304

Spring Charging
Notor

NRC Question 3

The licensee is requested to documert the adequacy of its dedication programs to ensure that these

Enclosure Bullding Fan B

The spring charging motor provides the anergy required to compress the
respactive broaker's close spring and trip spring. The spring charging motor is
enargized when the breaker's close springs are dischargad (i.e., right after the
braaker closes). The breaker is not postulated to tnp after it closes; therefore,
the close springs are not required to be recharged for the breaker to perform its
design tunotion. Circuit protection is provided for the control power circuit 1~
preciude adverse affects in the event of a failure of the component.

components will perform their required functions.
GGNS Respons 1o Question 3

The evealuation of .he Division | and |l safety related 125 Vdc systems identified components that
have the potential to receive less than the manufacturer’s ratad minimum voltage during the
systam's design basis accident (Table 1). GGNS established a program tn demonsirate the
adequacy of these components. This program requ. s periodic testing of the actual instalied

devices to demonstrate that the components are capable of performing thewr safety functions. The

devices identified are all electromechanical devices including switchgear clos» coils and dc
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