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24.74 SERVICE WATER SYSTEM
J4.74.1 SERVICE WATER SYSTEM - OPERATING

UMITIMG CONDITION FOR OPERATION
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3.7.41  Two service waler loops (shared with LUnit 2) shall be OPERABLE with each loop
consisting of:

a Two OPERABLE service water pumps (excluding auxiliary service water pumps)
with their associated normal and emergency power supplies, and

b An OPERABLE flow path capable of providing cooling tor OF ERABLE plar |
components and transterring heat 10 the service water reservoir

APPLICABILITY Either Unit in MODES 1, 2, 3, or 4.

ACTION: & With one service water pump inoperable, within 72 hours throttle component
cooling water heat exchanger flows, in accordance with approved operating
procedures, 10 ensure the remaining service water pumps are capable of
providing adequate flow to the recirculation spray heat exchangers.

b. With two service water pumps inoperable, perform ACTION 3.7.4.1.a within
1 hour and restore al least one serv'c) water pump 10 OPERABLE status within
72 hours, or place both units in HOT STANDBY within the next six hours and in
COLD SHUTDOWN within the following 30 hours

¢ With one service water loop inoperable, except as provided in ACTION 3.74.1 8,
restore the inoperable loop to OPERABLE status within 72 hours or place both
units in HOT STANDBY within the next € hours and in COLD SHUTDOWN within
the following 30 hours.

d The allowable time that one of the two service wuler loops can be inoperable as
specified in ACTION 3.7 4.1.c may be extended beyond 72 hours up 10 168 hours
as pan of service water system upgrades® provided 3 out of 4 service waler
pumps (the third pump does not require aulc stan capability) and 2 out of 2
auxiliary service water pumps have been OPERABLE since initial entry into the

| action statement and remain OPERABLE during the extended action statement or
| be in HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours.

service water sysiem upgrades. System upgrades include modification and maintenance
activities associated with the instaliation of new discharge headers and spray arrays,
mechanical and chemical cleaning of service water piping and valves, pipe repair and
replacement, valve repair and replacement, installation of corrosion mitigation
measures and ingspections of and repairs 10 buried piping interior coalings and pump or
valve house components

\

|

| . Isolation of one service water loop for up 10 168 hours is permitted only as part of
|

|

|

|
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4424 SERVICE WATER SYSTEM
UMITING CONDITION FOR OPERATION

¢ With two service water loops inoperable for reasons other than described in
ACTION 3.7 4 1.b, place both units in HOT SHUTDOWN within 12 hours and
within the following hour, initiate actions 1o place both units in COLD SHUTDOWN
and continue actions until both units are in COLD SHUTDOWN.

SURVEIL LANCE REWREMENT s

4.7 41 A eas! two service water loops shall be demonsirated OPERABLE
a Al leas' once per 31 days by veritying thal each valve (manual, power operated
of automatic) servicing salety related equipment that is not locked, sealed, or
otherwise secured in position, 1 In its correc: position

b. Al least once per 6 months by measurement of the movement of the pumphouse
and wing walls.

¢. At least once per 18 months during shuldown, by:
1. Veritying thal each automatic valve servicing safety related equipment
actuales 10 its correct position on an actual or simulated salety injection
signal

2. Verifying that each aulomatic service waler valve actuates 10 its correct
prsition on an actual or simylated containment high-high signal

d Fach service water pump will be 1ested in accordance with Specification 4.0.6.
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PLANT SYSTEMS

4,74 SERVICE WATER SYSTEM
J4.7.4.8 SERVICE WATER SYSTEM - SHUTDOWN
LMITING CGHNITION FOR OPERATION

3.7.4.2 One seivice water loop (shared with Unit 2) shall be OPERABLE consisting of:

4 Two OPERABLE service water pumps (or auxiliary service water pumps) with
their associated normal and emergency power supphes, and

b. An OPERABLE flow path capable o1 providing cooling for OPERABLE plant
components and transterring heat 1o the service waler reservoir or, it using
auxiliary service pumps, to the North Anna reservolr.

APPLICABUITY Both Units in MODES 6 or ¢

ACTION & With only one service water pump OPERABLE, restore an additional service
water pump 1o OPERABLE status within 12 hours of \nmediately suspend all
operafions involving an increase in the reactor decay heat load or a reduction in
boron concentration of the Reactor Coolant System

b.  With no service water pumps OPERABLE, immediately suspend al' operations

involving an increase in the reaclor decay heat load or a reduction in boron
concentration of the Reactor Coolant System.

SURVEILLANCE REQUIREMENTS

4.7.4.2 Al least one service water loop shall be demonsirgled OPERABLE
a At leas! once per 31 days by veritying that each valve (manual, power operated
or avtomatic) servicing safety related equipment that is not locked, sealed, or
otherwise secured in positon, Is in its correc! position

b. Al lgast once per 6 months by measurement of the movemen! of the pump house
and wing walls.

¢. Each service water pump will be tested in accordance with Specitication 4.0.8.
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J47.16a0d 34.2.7.1.7 STEAM TURBINE and QVERSPEED PROTECT.ON

The turbine generator at the North Anna facility is arranged in a nonpeninsular
orientation. Analysis has shown that this arrangement is such that it & turbine fallure ocours as
a result of destruclive overspeed, polentially damaging missies could impact the auxiliary
buliding, containment, control room and other structures housing safety related equipment. The
requirements of these two specifications provide additional assurance that the facility will not
be operated with degraded valve performance and/or flawed turbine material which are the
major contributors 10 turbine fallures.

The limitation on sleam generalor pressure and lemperature ensures that the pressure
induced stresses in the sleam generators do not exceed the maximum allowable fracture
toughness siress limits. The limitations o! 70°F and 200 psig are based on average steam
generator impact valves at 10°F and are sufficien! 1o prevent brittie fracture.

4.7 COMPONENT COOLING WATER SUBSYSTEM

The OPERABILITY of the component cooling water subsystem ensures that sutficient
cooling capacity is available for continued operation of safety related equipmerit during normal
and accident conditions.
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The OPERABILITY of the service water system ensures that suticient cooiing capacity is
avallable for satety related equipment during normal and acoident conditions. The system is
designed 10 mee! the assumption of a single fallure. During a design basis accident, both loops of
sefvice water cross-connect al the aftected units reciiculation spray heat! exchangers 1o create
a single large service water system. The atfected units component cooling heal exchangers
isolate so tha! sutticient flows are provided 10 both the non-aftected and atfected units

COMPONents.

With tour normal service waler pumps OPERABLE, the unthrottied flow resistance of the
system is such that greater than design flows are achieved if a single pump or power supply
failure occurs following an accident. When three normal service water pumps are OPE RABLE,
the flow resistance of the system is adjusied 1o ensure tha! design flows are achieved If a single
pump or power supply tallure occurs following an accident. The required resistance is
determined during periodic flow balance testing and is obtained by throttiing flow through the
component cooling water heat exchangers. Rather than marking and specitying exact component
cooling water hea! exchanger outie! throttle valve positions, operuiing procedures have been
esiablished 10 sel system resistance al or greater than the required resistance. When only two
normal service waler pumps or a single loop are OPERABLE, the design basis function can still
be met provided that the flow resistance of the sysiem is adjusted and no additional failures
occur. The allowed outage time of 72 hours is consistent with other LCOs for loss of one train of
ESF systems, and is based upon an Industry accepted practice considering the low probability of
an accident oceuring.

I more than two normal service water pumps or both service waler loops are
inoperable, the units are nol prepared 10 respond to the design bases events lor which the
service waler system i required. Both units mus! be placed in HOT SHUTDOWL! within twelve
hours and actions initialed within one hour thereaher 10 place the units in COLD SHUTDOWN.
Twelve hours is a reasonable ime based on operating experience 1o place the units in HOT
SHUTDOWN from full power without challenging safety sysiems or operators. The units may
remain in HOT SHUTDOWN until a method 10 further cool the units becomes available but
actions 1o develop the method mus! be started within one hour after reaching HOT SHUTDO'WN.

Auxiliary service water pumps are strictly a backup subsystem and are not taken credit
for in a design basis acciden!. MHowever, these pumps are taken credit for in the 10 CFR 50,
Appendix R, analysis. Therelore, these pumps are maintained OPERABLE in MODES 1, 2, 3, and
4 10 mee! these requirements.
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The OPERABILITY of the service water system when both units are in COLD SHUTDOWN
or REFUELING ensures that an adequate hea! sink is maintained for the residual heat removal
system. Requiring two service water pumps 10 be OPERABLE is consistent with the residual
heat removal system requirements.

If only one service water pump is OPERABLE, an additional service water pump mus! be
restored 10 an OPERABLE status within 12 hours. If an additional service water pump cannot be
restored within the 12 hour time frame, all operations involving an increase in the reaclor
decay heat load or a reduction in boron concentration of the Reactor Coolant System shoi'ld be
immediately suspended.

With no service water pumps OPERABLE, all operations involving an increase in the

reactor decay heat load or a reduction in boron cuncentration of the Reactor Coolant System must
be immediately suspended.

NORTH ANNA - UNIT 1 B 34 7-4b
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34.7.4. SERVICE WATER SYSTEM - QPERATING
UMITING CONDITION FOR OPERATION

e With two service water loops inoperable 1or reasons other than das. ‘ibed in
ACTION 3.7.4.1.0, place buth units in HOT SHUTDOWN within 12 hours and
within the following hour, initiate actions 1o place both units in COLD SHUTDOWW
and continue actions until both units are in COLD SHUITDOWN

SURVEILLANCE REQUIREMENTS

4.7.4.1  Alleas! two service water loops shall be demonsirpted OPERABLE
& . 0as!i once per 31 days by veritying thal each valve (manual, power operated
or automatic) servicing safety related equipment that is not locked, sealed, of
otherwise secured In position, is In its correct position

b. At least once per 6 months by measurement of the mavement of the pumphouse
and wing walls.

C. Al least once per 18 morths during shutdown, by:
1. Vaerilying that each automaltic valve servicing salety related equipment
actuates 1o its correct position on an actua! or simulated salety injection
signal.

2. Veritying tha! each aulomatic service water vaive actuates 10 its correc!
position on an actual or simulated containment high-high signal

d Eac.. service water pump will be tested in accordance with Specification 4.0.5.
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N SYSTEMS

40, SERVICE WATEA SYSTEM

UMITING CONDiTION FOR OPERATION
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3.7.4.2 One service water loop (shared with Unit 1) shall be OPERABLE consisting of:

a Two OPERABLE service water pumps (or auxiliary service water pumps) with
their associated normal and emergency power supplies, and

b. An OPERABLE flow path capable of providing cooling tor OPERABLE plant

components and transferring heat 10 the service waler reservolr or, if using
auxiliary service pumps, 1o the North Anna reservolr.

APPLICABILITY Both Units in MODES 6 or 6.

ACTION: & With only one service water pump OPERABLE, restore an additional service
water pusy. 12 OPERABLE status within 12 hours or immediately suspend all
Gpeath oL iVoiving an Increase In the reactor decay heat load or a reduction in
node oo enation of the Reactor Coolant System

B With no survice water pumps OPERABLE, immediately suspend all operations

Liveving an increase in the reactor decay heat load or a reduction in boron
congeniration of the Reactor Coolant System.

CURVEILLANCE REQUIREMENTS
B T i

4.7.4.2 Alleast one service water locp shall be uemonstrated OPERABLE:
a Al least once per 31 days by veritying that each valve (marual, power operated
or automatic) servicing safety related equipment that is not locked, sealed, or
otherwise secured in position, is in 1§ correct position

b. Al least once per 6 months by measurement of the movement of the pump house
and wing walls.

¢. Each service water pump will be testec! in accordance with Specification 4.0.5.
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PLANT SYSTEMS
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Y4.7..6and3/4.7.2.1.7 STEAM TURBINE and OVERSPEED PROTECTION

The turbine generator at the North Anna facility is arranged in a nonpeninsular
i Ao % Analys's has shown that this arrangement is such that if a turbine fallure ocours as
v’ o destructive overspeed, potentially damaging missles could impact the auxiliary
L edhvg Ao tainment, control room and other structures housing salety related equipment. The
a7 atr; of these ‘wo specifications provide additional assurance that the faciiity will not
bo _ad *rJ with degraded valve performance and/or flawed turbine materiai which &re he
vasjol ontrib. | ors 10 turbine fallures.

472 STEAM GENERATOR PRESSURETEMPERATURE LIMITATION

The limitation on steam generator pressure 2nd temperature ensures that the wes yule
induced stresses in the steam generators do not exceed the maxim ym allowable fracture
toughness stress limits. The limitations of 70°F and 200 psig are based on average steam
penerator impact values at 10°F and are sufficient 1o prevent brittie fracture

4,23 COMPONENT COOL NG WATER SUBSYSTEM

The OPERABILITY of the component cooling water subsystem ensures that sufficient
cooling capacity s available for continued operation of safety related equipment during normal
and accident conditions.
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The OPERABILITY of the service waler system ensures thal sutficient cooling capacity s
avallable for safety related equipment during normal and accident condilions. The system is
designed 10 meet the assumption of a single fallure. During a design basis accident, both loops of
service water cross-connect at the affectad units recirculation spra; hea! exchangers 10 create
a single large service water system. The afected units component cooling heat exchangers
isolate so tha! suthicient flows are provided 10 both the non-attected and atfecied units

components.

With our normal service water pumps OPERABLE, the unthrottied flow resistance of the
system is such that greater than design flows are achieved if a single pump or power supply
failure occurs following an accident. When three normal service waler pumps are OPERABLE,
the flow resistance of the sysiem is adjusted 10 ensure that design flows are achieved if a single
pump or power supply faillure occurs following an accident. The required resistance is
determined during periodic flow balance testing and is obtained by throttling flow through the
component cooling water heat exchangers. Rather than marking and specitying exact component
cooling water heat _schanger outlet throttie valve positions, operating procedures have been
established fo set system rasistance at or greater than the required resistance. When only two
normal service water pumps or a single loop are OPERABLE, the design basis function can still
be met provided that the flow resistance of the system is adjusted and no additional failures
occur. The aliowed outage time of 72 hours i1s consistent with other LCOs for loss of one train of
ESF systems, and is baseJ upon an indusiry accepled practice considering the low probability of
an accident occuring.

It more than two normal service water pumps or both service water loops are
inoperable, the units are not prepared 10 respond 10 the design bases events for which the
service waler system is required. Both units must be placed in HOT SHUTDOWN within twelve
hours and actions initiated within one hour thereatier 10 place the units in COLD SHUTDOWN.
Twelve hours is a reasonable time based on operating expenence 10 place the units in HOY
SHUTDOWN from tull power withou! challenging safety systems or operators. The units may
remain in HOT SHUTDOWN until a method to further cool the units becomes available, but
actions 10 develop the method musi be started within one hour atter reaching HOT SHUTDOWN.

Auxiliary service waler pumps are strictly a backup subsystem and are not taken credit
for in & design basis accident. However, these pumps are taken credit for in the 10 CFR 50,
Appendix R, analysis. Therefora, these pumps are maintained OPERABLE in MODES 1, 2. 3. and
4 10 meet these requirements.
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Y4742 SERVICE WATER SYSTEM SHUTROWN

The OPERABILITY of the service waler system when both units are in COLD SHUTDOWN
of REFUELING ensures that an adequate hea! sink is maintained for the residual heat removal
system. ifing two service waler pumps 1o be OPERABLE is consistent with the residual
heal removal system requirements.

If only one service water pump is OPERABLE, an additional service water pump must be
restored 10 an OPERABLE status within 12 hours. |1 an additional service water pump cannot be
restored within the 12 hour time frame, all operations involving an increase in the reactor
decay heat load or 8 reduction in boron concentration of the Reactor Coolant System should be
immediately suspended.

With no service water pumnps OPERABLE, all operations involving an increase in the

reactor decay heat load or a reduction in boron concentration of the Reactor Coolant System must
be immediately suspended

NORTH ANNA - UNIT 2 B 34 7-4b
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No Signiticant Hazards Considerations Evaluation

The proposed changes are being made as a result of an NRC violation rega:ding the
service water system. In ihe Noufication of Violation (dated Fabruary 1, 1991) the NRC
icentified that the operating procedures for the sorvice water system were inadequate
by not ensuring design basis flows 1o the recirculation spray heat exchangers during
periods when a sarvice water pump is inoperable. In our response 1o the Notice of
Violation (dated March 1 1921) we committed to changes to tho Technical
Specifications to clanty the service water system operability requirements.

The proposed changes enhance the availability of the service water system and
ensure design basis flows are available to e recirculation spray heat exchangers.
The progo»d changes further ensure the wvailability of shutdown cooling by requiring
one OPERABLE service water loop when both units are in Modes 5 or 6.

The Limiting Condition for Operation of Technical Specification 3.7 4.1 is changed 10
define what constitutes an operable service water loop. Each service water loop must
contain two OPERABLE service water pumps (excluding auxiliary service water
pumps) with their associated normal and emergency power supplies, and an
OPERABLE flow path capable of providing cooling for OPERABLE plant components
and transferring heat to the service water reservoir 1o ensure design basis flows are
achievable.

The Applicability statement of Technical Specification 3.7.4.1 is changed to clanfy that
this Technical Specification applies If githgr unit is in mode 1 through 4. This charge
will ensure that sufficient cooling capacity is available for both units during power
operation.

Action statcment 3.7.4.1.a is added 1o require that if one of the four required normal
service water pumps becomes inoperable, that component cooling heat exchanger
service water flows must be throttled, witnin 72 hours, 10 ensure that the normal service
water pumps remain capable of providing design basis flows to the recirculation spray
heat exchangers. This allows design basis flows to be delivered by two normal
service water pumps with the failure of the third OPERABLE normal service water

pump.

Action statement 3.7.4.1 b is added to require that if two of the four required service
water pumps become incperable Action 3.7.4.1.a must be performed within one hour
Performing this action ensures the design basis flows can be met if no subsequent
pump failures occur. In addition, at least ocne service wateér pump must be restored to
OPERABLE status within 72 hours, or both units shall be place in HOT STANDBY
within the next six hours and in COLD SHUTDOWN within the following 30 hours

Action statement 3.7 4.1.¢c was modified 10 add the phrase "except as provided in
3.7.4.1.a" for clarification. In addition, this action statement was changed 1o clarify that
the inoperable locp must be returned to OPERABLE status within six hours or both
units will be placed in HOT STANDBY



Action statement 3.7.4.1.d was modified 10 allow not having auto stan capability ot the
third normal service water pump and require 2 out of 2 auxiliary service water pumps
1o be OPERABLE. Not requiring the third normal service water pump 1o have an auto-
stant capability is considered a clarification of the current Technical Specification and
I8 needed 10 protect the normal service water pumps from a low flow condition when
the three pumps are aligned to the same supply header. The probabilistic risk
assessment that was performed for the onginal amendment only requited that the
pump be available for service. Requiring 2 out of 2 auxiliary service water pumns will
provide for a complete backup system 10 be available and will ensure that a manually
initiated backup system exists which can deliver design basis flows dunng an accident
condition. In addition, the footnote for this action statement was modified 1o include the
service water valve . ouse

Action statement 3.7.4.1.@ is added o require that if both service water loops become
inoperable, that both uiits must be placed in HOT SHUTDOWN within the next 12
hours and that actions be initiated 1o place both units in COLD SHUTDOWN within the
next hour and continue to COLD SHUTDOWN. With two service water loops
inoperable, the units are not prepared 1o respond 1o the design basis events for which
the service water system i§ required. The units mugt be placed 'n a mode in which the
risk 10 the unit and 10 the environment is minimized. Dapending on the actual state of
the service water system, the recirculation spray heat exchangers may not have a
safely-grade heat sink and the unit should be placed in HOT SHUTDOWN, a condition
where decay heat can be removed by the steam generators

The action to place both units in HOT SHUTDOWN and continue actions until both
units are in COLD SHUTDOWN addresses the condition |f the service water system |s
unavailable to perform its intended function. In this situation, the unit may remain in
HOT SHUTDOWN until a method to further cool the units becomes available.

Surveillance Requirement 4.7.4.1.¢(2) was modified to clarity that the automatic
service water valves should be venfied 10 be in the correct position on a actual or
simulated containment high-high signal.

Surveillance Requirement 4.7.4. 1.d was added 10 specity surveillance testing for
OPERABILITY determination of the service water pumps in accordance with
Specification 4.0.5, the AMSE Section XI program.

Technical Specificat'ss ~.7 4.2 was added to support the UFSAR design bases for
both units in Modes « 26 When both units are in COLD SHUTDOWN or REFUELING
the daesign basis requi‘es "at the service water system be OPERABLE. This is to
ensure an acequate hea ~ Kk is maintained 1or the residual heat removal system.

The requirements for Modes 5 and 6 differ from Specification 3.7.4.1 by requiring that
one service water loop be OPERABLE. Service water is requirec 10 provide a heat
sink for the residual heat remaval system to remove decay heat from the reactor core.
However, there is a significant reduction in potential heat loading on the service water
system. Therefore, only one service water loop is required to be OPERABLE. The
components required for one loop to be OPERABLE are the same as defined in
Specification 5.7.4.1 except that credit for the OPERABLE auxiliary service water pump
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Accident Probability Creation

Satety Margin Reduction




