Insertion Instructions for Technical Specifications Bases

Revision 54

Technical Specification Bases Revision 54 incorporates

B021, 08-B013 and 10-B013.

| DCRs 09-B016, 09-B020, 09-

o LDCR 09-B016 relates to License Amendment 181 (Administrative Relocation of
MSIV and MFIV Stroke Times).

e LDCR 09-B020 relates to License Amendment 182 (RWT Level Setpoint

Change).

o L DCR 09-B021 relates to License Amendment 183 (Organization Title Changes

and Deletion of Redundant Safety Limit Reporting).

o LDCR 08-B013 relates to License Amendment 184 (Replacement of ASME
Section Xi Code with OM Code).

e LDCR 10-B013 clarifies the design basis for the Condensate Storage Tank

(CST).
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Reactor Core SLs
B2.1.1

BASES

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10, 1988.
2. UFSAR, Sections 6 and 15.
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BASES

RCS Pressure SL
B2.1.7

APPLICABILITY

SL 2.1.2 applies in MODES 1, 2, 3,

4, and 5 because this SL

could be approached or exceeded in these MODES due to

overpressurization events.
MODE 6 because the reactor vessel
fully tightened, making it unlikel
pressurized.

The SU is not applicable 1in

head closure bolts are not
y that the RCS can be

SAFETY LIMIT
VIOLATIONS

The following SL violation respons
RCS pressure SLs.

2.2.2.1

es are applicable to the

If the RCS pressure SL is violated when the reactor is in

MODE 1 or 2, the requirement is to
in MODE 3 within 1 hour.

restore compliance and be

With RCS pressure greater than the value specified in
SL 2.1.2 in MODE 1 or 2, the pressure must be reduced to

below this value.

A pressure gregter that the value

specified in SL 2.1.2 exceeds 1104 of the RCS design

pressure and may challenge system

integrity.

The allowed Completion Time of 1 Hour provides the operator
time to complete the necessary acflions to reduce RCS

pressure by terminating the cause

of the pressure increase,

removing mass or energy from the RCS, or a combination of
these actions, and to establish MODE 3 conditions.

2.2.2.2

[T the RCS pressure SL is exceeded
pressure must be restored to withi
o minutes.

Exceeding the RCS pressure SL in M
potentially more severe than exceg
or 2, since the reactor vessel tenm
the vessel material, consequently,
pressure must be reduced to less f
5 minutes. This action does not 1
since this would require reducing

in MODE 3, 4, or 5, RCS
n the SL value within

ODE 3, 4, or 5 is

ding this SL in MODE 1

perature may be lower and
less ductile. As such,

han the SL within

equire reducing MODES,

temperature, which would

(continued)

PALO VERDE UNITS 1,2,3
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RCS Pressure SL

B2.1.2
BASES
SAFETY LIMIT 2.2.2.2 (continued)
VIOLATIONS
compound the problem by adding thermal gradient stresses to
the existing pressure stress.
REFERENCES 1. 10 CFR 50, Appendix A, GDC 14, GDC 15, and GDC 28.

2. ASME, Boiler and Pressure Vessel Code, Section III,
Article NB-7000.

3. ASME. Boiler and Pressure Vessel Code, Section XI,
Article IWX-5000.

4. 10 CFR 100.
5. UFSAR, Section 7.

PALO VERDE UNITS 1,2.,3 B2.1.2-4 REVISION 54



ESFAS Instrumentation

B 3.3.5
BASES
APPLICABLE 4. Main Steam Isolation Signal [(continued)
SAFETY ANALYSES
(continued) high level condition or if a|high containment pressure

condition exists. This prev
heat extraction and subseque
during these events.

Recirculation Actuation Sign

ents an excessive rate of
nt cooldown of the RCS

al

At the end of the injection
Refueling Water Tank (RWT) w
Continued cooling must be pr
remove decay heat. The sour
pumps is automatically switc
recirculation sump. Switcho
containment sump must occur
prevent damage to the ECCS p
cooling capability. For sim
must not occur before there
containment sump to support
early switchover must not oc
borated water is injected fr
reactor remains shut down in
An RWT Level - Low signal in
RAS has occurred, timely ope
to close the RWT isolation v
to preclude air entrainment
RWT during switchover to rec
remaining in the RWT after t
time for this operator actio
valves.

Auxiliary Feedwater Actuatio

phase of a LOCA, the

i1l be nearly empty.
ovided by the ECCS to

ce of water for the ECCS
ned to the containment
ver from RWT to

pefore the RWT empties to
umps and a loss of core
ilar reasons, switchover
is sufficient water in the
pump suction. Furthermore,
cur to ensure sufficient
om the RWT to ensure the
the recirculation mode.
itiates the RAS. Once a
rator action is required
alves (CH-531 and CH-530)
in the suction from the
irculation. The volume
he RAS provides enough

n and closure of the

n Signal

AFAS consists of two steam g
signals (AFAS-1 and AFAS-2).
auxiliary feed to SG #1, and
auxiliary feed to SG #2.

AFAS maintains a steam gener
steam generator tube rupture
event either inside or outsi

Low steam generator water l¢
feed to the affected steam g
generator is not identified
circuitry) as faulted (a ste

enerator (SG) specific
AFAS-1 initiates
AFAS-2 initiates

ator heat sink during a
event and an MSLB or FWLB
de containment.

vel initiates auxiliary
enerator, providing the
(by the rupture detection
am or FWLB).

(continued)
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ESFAS Instrumentation

B 3.3.5
BASES
APPLICABLE 6, 7. Auxiliary Feedwater Actuation Signal
SAFETY ANALYSES
(continued) AFAS logic includes steam generator specific
inputs from the SG Pressure Difference — High
(SG #1 > SG #2 or SG #2 > SG #1, bistable
comparators) to determine if a fault in either
generator has occurred.
Not feeding a faulted generator prevents
containment overpressurization during the
analyzed events.
The ESFAS satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(i1).
LCO The LCO requires all channel components necessary to provide

an ESFAS actuation to be OPERABLE.

The Bases for the LCOs on ESFAS Functions are:

1. Safety Injection Actuation Signal

a.

Containment Pressure — High

This LCO requires four channels of Containment
gressure — High to be OPERABLE in MODES 1, 2 and

The Containment Pressure — High signal is shared
among the SIAS (Function 1), CIAS (Function 3),
and MSIS (Function 4).

The Allowable Value for this trip is set high
enough to allow for small pressure increases in
containment expected during normal operation
(i.e., ?1ant heatup) and is not indicative of an
abnormal condition. The setting is Tow enough to
initiate the ESF Functions when an abnormal
condition is indicated. This allows the ESF
systems to perform as expected in the accident
analyses to mitigate the consequences of the
analyzed accidents.

(continued)

PALO VERDE UNITS 1,2.3
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BASES

ESFAS Instrumentation
B 3.3.5

LCO b.
(continued)

Pressurizer Pressure-Low

This LCO requires four chann
Pressure — Low to be OPERABL

The Allowable Value for this
enough to prevent actuating

(SIAS and CIAS) during norma
pressurizer pressure transie
high enough that, with the s
the ESF systems will actuate
expected, mitigating the con
accident.

The Pressurizer Pressure — L
which provides SIAS, CIAS, a
manually decreased to a floo
to allow for a controlled co
depressurization of the RCS

reactor trip, CIAS, or SIAS.
actual pressurizer pressure

must be maintained less than
specified value (400 psia) t
trip, CIAS, and SIAS will oc
during RCS cooldown and depr
the RCS cold leg temperature
setpoint must be > 140 psia

saturation pressure of the R
required to ensure a SIAS pr
upper head void formation in
depressurization caused by a

From this reduced setting, t
increase automatically as pr
increases, tracking actual R
trip setpoint is reached.

When the trip setpoint has b
bypass permissive setpoint o
Pressurizer Pressure — Low n
SIAS actuation may be manual
preparation for shutdown cog
pressure rises above the byp
the bypass is removed.

els of Pressurizer
E in MODES 1, 2 and 3.

trip is set low

the ESF Functions

1 plant operation and
nts. The setting is
pecified accidents,
to perform as
sequences of the

ow trip setpoint,

nd RPS trip, may be

r value of 100 psia
oldown and

without causing a

The margin between
and the trip setpoint
or equal to the

0 ensure a reactor
cur if required
essurization. When
is > 485°F the
greater than the

CS cold leg. This is
ior to reactor vessel
the event of RCS
steam Tine break.

he trip setpoint will
essurizer pressure
CS pressure until the

een Towered below the

f 400 psia, the

eactor trip, CIAS, and
1y bypassed in

1ing. When RCS

ass removal setpoint,

(continued)
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BASES

ESFAS Instrumentation
B 3.3.5

LCO
(continued)

Bypass Removal

This LCO requires four channels of operating
bypass removal for Pressurizer Pressure-Low to

 be OPERABLE in MODES 1, 2 and 3.

Each of the four channels enables and disables
the operating bypass capability for a single
channel. Therefore, this LCO applies to the
operating bypass removal feature only. If the
bypass enable function is failed so as to prevent
entering an operating bypass condition, operation
may continue.

Because the trip setpoint has a floor value of
100 psia, a channel trip will result if pressure
is decreased below this setpoint without
bypassing.

The operating bypass removal Allowable Value was
chosen because MSLB events originating from below
this setpoint add less positive reactivity than
that which can be compensated for by required
SDM.

2. Containment Spray Actuation Signal

a.

Containment Pressure — High High

This LCO requires four channels of Containment
Prgsgure — High High to be OPERABLE in MODES 1, 2,
and 3.

The Allowable Value for this trip is set high
enough to allow for small pressure increases in
containment expected during normal operation
(i.e. plant heatup) and is not indicative of an
abnormal condition. The setting is Tow enough to
initiate CSAS in time to prevent containment
pressure from exceeding design.

(continued)

PALO VERDE UNITS 1,2.3
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ESFAS Instrumentation

B 3.3.5
BASES
LCO ' conservative than the UFSAR Trip Setpoint. The
(continued) general relationship among the PVNGS trip setpoint

terms is as follows: The
setpoint (LSp) is determi
specific setpoint analysi
Analytical Limit and Tota
UFSAR Trip Setpoint is eq
than the LSp and is speci
is the field installed se
more conservative than th
This relationship ensures
the safety and/or analyti
If the as-found instrumen
non-conservative with res
the technical specificati
instrument setting cannot
within the ALT, or the in
as required; then the 1ins
declared inoperable.

Containment Pressure — Hi

calculated limiting

ned within the plant

5 and is based on the

I Loop Uncertainty. The
lal to or more conservative
fied in the UFSAR. The DSp
tting and is equal to or

e UFSAR Trip Setpoint.

that sufficient margin to
cal limit is maintained.

L setting is found to be
pect to the AV specified in
bns, or the as-left

be returned to a setting
strument is not functioning
trument channel shall be

gh

This LCO requires four ch
Pressure — High to be OPE
3. The Containment Press
shared among the SIAS (Fu
(Function 3), and MSIS (F

The Allowable Value for t
enough to allow for small
containment expected duri
(i.e., plant heatup) and
abnormal condition. The
initiate the ESF Function
condition is indicated.
systems to perform as exp
analyses to mitigate the
analyzed accidents.

Steam Generator Level-Hig

annels of Containment
RABLE in MODES 1, 2 and
ure — High signal is
nction 1), CIAS

unction 4).

nis trip is set high
pressure increases in
ng normal operation

is not indicative of an
setting is low enough to
5 when an abnormal

This allows the ESF
ected in the accident
consequences of the

N

This LCO requires four ch
Generator Level-High to b
and 3.

The allowable value for t
enough to ensure it does

annels of Steam
> OPERABLE in MODES 1, 2

nis trip is set high
not interfere with

(continued)
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BASES

ESFAS Instrumentation
B 3.3.5

LCO
(continued)

Steam Generator Level-High

normal plant operation. The setting is low
enough to prevent moisture damage to secondary
plant components in the case of a steam generator
overfill event.

5. Recirculation Actuation Signal

a.

Refueling Water Tank Level — Low

This LCO requires four channels of RWT Level — Low
to be OPERABLE in MODES 1, 2, and 3.

The upper 1imit on the Allowable Value for this
trip is set low enough to ensure RAS does not
initiate before sufficient water is transferred
to the containment sump.

Premature recirculation could impair the
reactivity control function of safety injection
by limiting the amount of boron injection.
Premature recirculation could also damage or
disable the recirculation system if recirculation
begins before the sump has enough water to
prevent air entrainment in the suction.

The Tower 1imit on the RWT Level — Low trip
Allowable Value is high enough to transfer

suction to the containment sump prior to emptying
the RWT. Once a RAS has occurred timely operator
action is required to close the RWT isolation
valves (CH-531 and CH-530) to preclude air
entrainment in the suction from the RWT during
switchover to recirculation. The volume remaining
in the RWT after the RAS provides enough time for
this operator action and closure of the valves.

. 7. Auxiliary Feedwater Actuation Signal SG #1 and SG #2

(AFAS-1 and AFAS-2)

AFAS-1 is initiated to SG #1 by either a low steam
generator level coincident with no differential
pressure trip present or by a low steam generator
Jevel coincident with a differential pressure between
the two generators with the higher pressure in SG #1.
AFAS-2 is similarly configured to feed SG #2.

(continued)
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ESFAS Instrumentation

B 3.3.5
BASES
LCO 6, 7. Auxiliary Feedwater Actuation $ignal SG #1 and SG #2
continued) (AFAS-T and AFAS-2)

The steam generator secondary
used, as an input of the AFAS
to determine if a generator is
inhibits feeding a steam gener

that steam generator is less tf
other steam generator by the S

Difference (SGPD) — High setpo

The SGPD setpoint is high enou
pressure differences and norma
between the steam generator ch
operation.

The following LCO description
signals.

a. Steam Generator Level - L

Jifferential pressure is
ogic where it is used
intact. The AFAS Tlogic
itor if the pressure in
nan the pressure in the
ceam Generator Pressure
nt.

gh to allow for small
instrumentation errors
annels during normal

applies to both AFAS

ow

This LCO requires four ch
Generator Level — Low to
in MODES 1, 2, and 3.

The Steam Generator Level
shared with the Steam Gen
function. The Steam Gene
RPS use separate bistable
setpoint to be set lower
The allowable value is hi
steam generator is availa
setting is low enough to
actuations during plant t
setpoint provides allowan
sufficient inventory in g
the time of the RPS trip
at least 10 minutes befor
required to prevent degra

SG Pressure Difference —

annels of Steam
be OPERABLE for each AFAS

— Low AFAS input is
erator Level-Low RPS
rator Level-Low AFAS and
s. This allows the AFAS
than the RPS setpoint.
gh enough to ensure the
ble as a heat sink. The
prevent inadvertent AFAS
ransients. This

ce that there will be

he steam generator at

to provide a margin of

e auxiliary feedwater is
ded core cooling.

High (SG #1 > SG #2) or

(SG #2 > SG #D)

This LCO requires four ch
Difference — High to be O
MODES 1, 2, and 3.

annels of SG Pressure
PERABLE for each AFAS in

(continued)
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BASES

ESFAS Instrumentation
B 3.3.5

LCO
(continued)

b.  SG Pressure Difference-High (SG #1 > SG #2) or
(SG #2 > 5G #]1)

The Allowable Value for this trip is high enough
to allow for small pressure differences and
normal instrumentation errors between the steam
generator channels during normal operation
without an actuation. The setting is Tow enough
to detect and inhibit feeding of a faulted (MSLB
or FWLB) steam generator in the event of an MSLB
or FWLB, while permitting the feeding of the
intact steam generator.

APPLICABILITY

In MODES 1, 2 and 3 there is sufficient energy in the
primary and secondary systems to warrant automatic ESF
System responses to:

° Close the main steam isolation valves to preclude a
positive reactivity addition;

° Actuate auxiliary feedwater to preclude the loss of
the steam generators as a heat sink (in the event the
normal feedwater system is not available);

° Actuate ESF systems to prevent or limit the release of
fission product radioactivity to the environment by
isolating containment and 1imiting the containment
pressure from exceeding the containment design
pressure during a design basis LOCA or MSLB; and

° Actuate ESF systems to ensure sufficient borated water
inventory to permit adequate core cooling and
reacgivity control during a design basis LOCA or MSLB
accident.

In MODES 4, 5 and 6 automatic actuation of these Functions
is not required because adequate time is available to
evaluate plant conditions and respond by manually operating
the ESF components if required, as addressed by LCO 3.3.6.

Several trips have operating bypasses, discussed in the
preceding LCO section. The interlocks that allow these
bypasses shall be OPERABLE whenever the RPS Function they
support is OPERABLE.

(continued)
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RCS Lo

ops — MODE 5, Loops Filled

B 3.4.7
BASES
LCO _ in order to use the provisions of the Note allowing the
(continued) pumps to be de-energized. In this|MODE, the SG(S) can be

used as the backup for SDC heat re
availability, the RCS Tloop flow pa
with subcooled Tiquid.

In MODE 5, it is sometimes necessa
forced circulation. This is permi
from one SDC train to the other, p
startup testing, perform the trans
or to avoid operation below the RC
suction head limit. The time peri
natural circulation is acceptable
reactor coolant temperature can be
boron stratification affecting rea
expected.

Note 2 allows one SDC train to be
up to 2 hours provided that the ot
and in operation. This permits pe
to be performed on the inoperable
when such testing is safe and poss

Note 3 requires that secondary sid
each SG is < 100°F above each of t
temperatures before an RCP may be
leg temperature less than or equal
temperature specified in the PTLR.

Satisfying the above condition wil

moval. To ensure their
th is to be maintained

ry to stop all RCP or SDC
tted to change operation
erform surveillance or
ition to and from the SDC,
P minimum net positive

od is acceptable because
for decay heat removal the
maintained subcooled, and
ctivity control is not

inoperable for a period of
her SDC train is OPERABLE
riodic surveillance tests
tg?in during the only time
ible.

e water temperature in

ne RCS cold leg

started with any RCS cold
to the LTOP enable

1 preclude a Tow

temperature overpressure event due to a thermal transient

when the RCP is started.

Note 4 restricts RCP operation to
RCS cold leg temperature < 200°F,
with RCS cold leg temperature > 20
Satisfying these conditions will m
assumptions of the flow induced pn
due to RCP operation (Ref. 3).

no more than 2 RCPs with
and no more than 3 RCPs
0°F but < 500°F.

aintain the analysis
essure correction factors

(continued)
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RCS Loops — MODE 5, LoopsBF111ed

3.4.7
BASES
LCO Note 5 provides for an orderly transition from MODE 5 to
(continued) MODE 4 during a planned heatup by permitting removal of SDC

trains from operation when at least one RCP is in operation.
This Note provides for the transition to MODE 4 where an RCP
is permitted to be in operation and replaces the RCS
circulation function provided by the SDC trains.

An OPERABLE SDC train is composed of an OPERABLE SDC pump
(CS or LPSI) capable of providing flow to the SDC heat
exchanger for heat removal.

SDC pumps are OPERABLE if they are capable of being powered

and are able to provide flow, if required. A SG can perform
as a heat sink when it is OPERABLE and has the minimum water
Jevel specified in SR 3.4.7.2.

The RCS loops may not be considered filled until two
conditions needed for operation of the steam generators are
met. First, the RCS must be intact. This means that all
removable portions of the primary pressure boundary (e.g.,
manways, safety valves) are securely fastened. Nozzle dams
are removed. A1l manual drain and vent valves are closed,
and any open system penetrations (e.g., letdown, reactor
head vents) are capable of remote closure from the control
room. An intact primary allows the system to be pressurized
as needed to achieve the subcooling margin necessary to
establish natural circulation cooling. When the RCS is not
intact as described, a loss of SDC flow results in blowdown
of coolant through boundary oBenings that also could prevent
adequate natural circulation between the core and steam
generators. Secondly, the concentration of dissolved or
otherwise entrained gases in the coolant must be Timited or
other controls established so that gases coming out of
solution in the SG U-tubes will not adversely affect natural
circulation. With these conditions met, the SGs are a
functional method of RCS heat removal upon loss of the
operating SDC train. The ability to feed and steam SGs at
all times is not required when RCS temperature is less than
210°F because significant loss of SG inventory through
boiling will not occur during time anticipated to take
corrective action. The required SG level provides
sufficient time to either restore the SDC train or implement
a method for feeding and steaming the SGs (using non-class
components if necessary).

(continued)
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B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.8 RCS Loops — MODE 5, Loops Not Filled

BASES

RCS Loops

— MODE 5, Loops Not Filled
B3.4.8

BACKGROUND

In MODE 5 with the RCS loops not fjilled, the primary

function of the reactor coolant is
and transfer of this heat to the S
exchangers. The Steam Generators
a heat sink when the loops are not
function of the reactor coolant is
the soluble neutron poison, boric

In MODE 5 with Tloops not filled, o
used for coolant circulation. The
operation can vary to suit the ope

the removal of decay heat
nutdown Cooling (SDC) heat
(SGs) are not available as
filled. The secondary

to act as a carrier for
acid.

nly the SDC System can be
number of trains in
rational needs. The

intent of this LCO is to provide fprced flow from at least

one SDC train for decay heat remov
require that two paths be availabl
for heat removal.

al and transport and to
e to provide redundancy

APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is cons
the time available for mitigation
dilution event.
The flow provided by one SDC train
heat removal and for boron mixing.

RCS 1oops — MODE 5 (loops not fill
10 CFR 50.36 (c)(2)(ii) as importy
reduction.

idered in determining
of the accidental boron

The SDC trains prpvide this circulation.

is adequate for decay

ed) have been identified in
nt contributors to risk

LCO

The purpose of this LCO is to require a minimum of two SDC

trains be OPERABLE and one of thes

e trains be in operation.

An OPERABLE train is one that is gapable of transferring

heat from the reactor coolant at a

controlled rate. Heat

cannot be removed via the SDC Systiem unless forced flow is

used.

A minimum of one running SOC pump meets the LCO
requirement for one train in opergtion.

An additional SDC

train is required to be OPERABLE to meet the single failure

criterion.

(continued)
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BASES

RCS Loops — MODE 5, Loops Not Filled
B 3.4.8

LCO
(continued)

Note 1 permits all SDC pumps to be de-energized < 1 hour per
8 hour period. The circumstances for stopping both SDC pumps
are to be limited to situations when the outage time is short
and the core outlet temperature is maintained > 10°F below
saturation temperature. The 10 degrees F is considered the
actual value of the necessary difference between RCS core
outlet temperature and the saturation temperature associated
with RCS pressure to be maintained during the time the pumps
would be de-energized. The instrument error associated with
determining this difference is less than 10 degrees F. (There
are no special restrictions for instrumentation use.)
Therefore, the indicated value of the difference between RCS
core outlet temperature and the saturation temperature
associated with RCS pressure must be greater than or equal to
20 degrees F in order to use the provisions of the Note
allowing the pumps to be de-energized. The Note prohibits
boron gilution or draining operations when SDC forced flow is
stopped.

Note 2 allows one SDC train to be inoperable for a period of
2 hours provided that the other train is OPERABLE and in
operation. This permits periodic surveillance tests to be
performed on the inoperable train during the only time when
these tests are safe and possible.

An OPERABLE SDC train is composed of an OPERABLE SDC pump
(CS or LPSI) capable of providing flow to the SDC heat
exchanger for heat removal. SDC pumps are OPERABLE if they
are capable of being powered and are able to provide flow,
if required.

APPLICABILITY

In MODE 5 with loops not filled, this LCO requires core heat
removal and coolant circulation by the SDC System.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops-MODES 1 and 2";

LCO 3.4.5, "RCS Loops — MODE 3";

LCO 3.4.6, "RCS Loops — MODE 4";

LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled":

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant
Circulation — High Water Level" (MODE 6); and

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant
Circulation — Low Water Level" (MODE 6).

(continued)
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BASES

Pressurizer Safetly Valves-MODES 1, 2, and 3

B 3.4.10

APPLICABILITY
(continued)

The requirements for overpressure
are covered by LCO 3.4.11, "Pressu
MODE 4." and LCO 3.4.13, "LTOP Sys

The Note allows entry into MODES 3
settings outside the LCO limits.

examination of the safety valves a
temperature near their normal oper
after the valves have had a prelim
cold setting gives assurance that
near their design condition. Only
be removed from service for testin
is based on 18 hour outage time fo
The 18 hour period is derived from
hot testing can be performed withi

protection in other MODES

rizer Safety Valves-
tem. "

and 4 with the 1ift

This permits testing and

L high pressure and

ating range, but only
inary cold setting. The
the valves are OPERABLE
one valve at a time will
g. The 72 hour exception
r each of the four valves.
operating experience that
n this timeframe.

ACTIONS

Al

With one pressurizer safety valve
must take place within 15 minutes.
15 minutes reflects the importance

inoperable, restoration
The Completion Time of
of maintaining the RCS

overpressure protection system. Anh inoperable safety valve

coincident with an RCS overpressur
the integrity of the RCPB.

B.1 and B.2

If the Required Action cannot be m
Completion Time or if two or more
are inoperable, the plant must be
the requirement does not apply. T
plant must be brought to at least
to MODE 4 within 12 hours. The 6
reasonable, based on operating exp
from full power without challengin
Similarly, the 12 hours allowed is
operating experience, to reach MOD
plant systems.

e event could challenge

et within the required
pressurizer safety valves
brought to a MODE in which
0 achieve this status. the
MODE 3 within 6 hours and
hours allowed is

erience, to reach MODE 3

g plant systems.
reasonable, based on

E 4 without challenging

(continued)
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BASES

Pressurizer Safety Valves-MODES 1, 2, and 3
B 3.4.10

ACTIONS

B.1 and B.2 (continued)

The change from MODE 1, 2, or 3 to MODE 4 reduces the RCS
energy (core power and pressure), lowers the potential for
large pressurizer insurges, and thereby removes the need for
overpressure protection by four pressurizer safety valves.

SURVEILLANCE
REQUIREMENTS

SR 3.4.10.1

SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested in accordance
with the requirements of the ASME OM Code (Ref. 3), which
provides the activities and the Frequency necessary to
satisfy the SRs. No additional requirements are specified.

The pressurizer safety valve setpoint is +3%, - 1% for
OPERABILITY: however, the valves are reset to £ 1% during
the Surveillance to allow for drift (Ref. 2). The 1ift
setting pressure shall correspond to ambient conditions of
the valve at nominal operating temperature and pressure.

REFERENCES

1. ASME . Boiler and Pressure Vessel Code, Section III.

2. PVNGS Operating License Amendment Nos. 75, 61, and 47
for Units 1, 2, and 3, respectively, and associated
NRC Safety Evaluation dated May 16, 1994.

3. ASME Code for Operation and Maintenance of Nuclear
Power Plants.
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BASES  (continued)

Pressu

rizer Safety Valves-MODE 4
B 3.4.11

SURVEILLANCE
REQUIREMENTS

SR _3.4.11.1

SRs are specified in the Inservice
Pressurizer safety valves are to b

with the requirements of the ASME

provides the activities and the Fn
No additional re

satisfy the SRs.
The

setting pressure shall correspond

the valve at nominal operating tem

SR 3.4.11.7

SR 3.4.11.2 requires that the requ

System suction line relief valve i
its open pathway condition either:

a. Once every 12 hours for a va|
sealed, or otherwise not secy
pathway, or

b. Once every 31 days for a val

or otherwise secured open in

The SR has been modified by a Note

only if a Shutdown Cooling System

is being used for overpressure pra
consider operating experience with
unlocked and locked pathway vent v

SR 3.4.11.3

SRs are specified in the Inservicg
Shutdown Cooling System suction 17
tested in accordance with the reqy
Code (Ref. 2), which provides the
Frequency necessary to satisfy the

Cooling System suction line reliet

467 psig.

pressurizer safety valve setpo
OPERABILITY:; however, the valves 4
the Surveillance to allow for drif]

Testing Program.

e tested in accordance
OM Code (Ref. 2), which
equency necessary to
quirements are specified.

int is +3%, -1% for

re reset to + 1% during
t (Ref. 3). The Tift

to ambient conditions of
perature and pressure.

ired Shutdown Cooling
s OPERABLE by verifying

ve that is unlocked, not
ired open in the vent

e that is Tocked, sealed
the vent pathway.

that requires performance
suction Tine relief valve
tection. The Frequencies
mispositioning of

alves.

> Testing Program.

ne relief valves are to be
Iirements of the ASME OM
activities and the

> SRs. The Shutdown

valve setpoint is
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BASES (continued)

Pressurizer Safety Valves-MODE 4
B 3.4.11

REFERENCES 1.

ASME, Boiler and Pressure Vessel Code, Section III.

ASME Code for Operations and Maintenance of Nuclear
Power Plants.

PVNGS Operating License Amendment Nos. 75, 61, and 47
for Units 1, 2, and 3 respectively, and associated NRC
Safety Evaluation dated May 16, 1994.
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BASES

LTOP System
B 3.4.13

ACTIONS
(continued)

B.1 (continued)

Cooling System suction 1ine relief] valve failures without

exposure to a lengthy period with
System suction line relief valve 0
overpressure events.

C.1

If two required Shutdown Cooling S
valves are inoperable, or if a Re

associated Completion Time of Con

the RCS must be depressurized and

8 hours. The vent must be sized a
to ensure the flow capacity is gre
for the worst case mass input tran
the applicable MODES. This action
low temperature overpressure event
failure of the reactor vessel. Fo
considerations, the RCS cold leg t
to less than 200°F prior to ventin

The Completion Time of 8 hours to
RCS is based on the time required
condition and the relatively Tow p
overpressure event during this tim
operator awareness of administrati

only one Shutdown Cooling
PERABLE to protect against

ystem suction line relief
uired Action and the
ition A or B are not met,
a vent established within
t least 16 square inches
ater than that required
sient reasonable during
protects the RCPB from a
and a possible brittle

r personnel safety
emperature must be reduced
g.

depressurize and vent the
to place the plant in this
robability of an

e period due to increased
ve control requirements.

SURVETILLANCE
REQUIREMENTS

SR 3.4.13.1 and 3.4.13.2
SR 3.4.13.1 and SR 3.4.13.2 requir

e verifying that the RCS

vent is open > 16 square inches or] that the Shutdown Cooling

System suction line relief valves
overpressure protection for the RC
verifying its open pathway conditi

Shutdown Cooling System suction/1i

be aligned to provide
S is proven OPERABLE by
on either:

ne relief valves

a. Once every 12 hours for a val

ve that is unlocked, not

sealed, or otherwise not secyred open in the vent

pathway, or

b.  Once every 31 days for a valve that is locked, sealed,

or otherwise secured open in
RCS Vent

the vent pathway.

a. Once every 12 hours for a vent pathway that is
unlocked, not sealed, or othgrwise not secured open

(continued)
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LTOP System
B 3.4.13
BASES

SURVEILLANCE SR 3.4.13.1 and 3.4.13.2 (continued)
REQUIREMENTS

b.  Once every 31 days for a vent pathway that is locked,
sealed, or otherwise secured open.

For an RCS vent to meet the specified flow capacity, it
requires removing all pressurizer safety valves, or
similarly establishing a vent by opening the pressurizer
manway (Ref. 11). The vent path(s) must be above the level
of reactor coolant, so as not to drain the RCS when open.
The passive vent arrangement must only be open (vent pathway
exists) to be OPERABLE. These Surveillances need only be
?erformed if the vent or the Shutdown Cooling System suction

ine relief valves are being used to satisfy the
requirements of this LCO. The Frequencies consider
operating experience with mispositioning of unlocked and
lTocked pathway vent valves, and passive pathway
obstructions.

SR 3.4.13.3

SRs are specified in the Inservice Testing Program.
Shutdown Cooling System suction line relief valves are to be
tested in accordance with the requirements of the ASME OM
Code (Ref. 10), which provides the activities and
the Frequency necessary to satisfy the SRs. The Shutdown
igg1ing System suction line relief valve set point is

psig.

REFERENCES 10 CFR 50, Appendix G.
Generic Letter 88-11.
UFSAR, Section 15.

10 CFR 50.46.

10 CFR 50, Appendix K.
Generic Letter 90-06.

UFSAR, Section 5.2.

~N OO o B N

(continued)
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BASES

LTOP System
B 3.4.13

REFERENCES 8.
(continued)

10.

11.

Pressure Transient Analyses

a.

Mass Input Pressure Transient
a.

. MN725-00118 (Unit 2, 4070

. MN725-00117 (Unit 2, 4070

V-PSAC-009 (3876 MWt w/0ri
(historical reference])

Generators)

Generators)

ginal Steam Generators

MWt w/Replacement Steam

. MN725-00562 (Units 31, 4070 MWt w/Replacement Steam

in Water Solid RCS

V-PSAC-010 (3876 MWt w/Original Steam Generators

[(historical reference])

Generators)

. MN725-01495 (Units 31,4070

Generators)

MWt w/Replacement Steam

MWt w/Replacement Steam

ASME Code for Operation and Maintenance of Nuclear

Power Plants.

13-C00-93-016, Sensitivity Study on Pressurizer Vent

Paths vs. Days Post Shutdown.
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BASES

RCS PIV Leakage
B 3.4.15

SURVEILLANCE
REQUIREMENTS

SR 3.4.15.1 (continued)

For the two PIVs in series, the le
to each valve individually and not
across both valves. If the PIVs a
leakage tested, one valve may have
be detected if the other valve in
requirement. In this situation, t
redundant valves would be lost.

Testing is to be performed every 9
extended up to 18 months, a typica
plant does not go into MODE 5 for
18 month Frequency is consistent w
(Ref. 8), is within frequency allo
Society of Mechanical Engineers (A
and is based on the need to perfor
conditions that apply during a pla
potential for an unplanned transie
were performed with the reactor at

In addition, testing must be perfo
has been opened by flow or exercis
reseating. PIVs disturbed in the
surveillance should also be tested
shows that an infinite testing loo
avoided. Testing must be performe
the valve has been reseated. With
reasonable and practical time 1imi

after opening or reseating a valve.

The SDC PIVs excepted in two of th
Uv-651, UV-652, UV-653, and UV-654
indication of the valves in the co

Although not explicitly required b
of Teakage testing to verify leaka
1imit must be performed prior to n
service following maintenance, rep
the valve in order to demonstrate

The leakage Timit is to be met at
associated with MODES 1 and 2. Th
at high differential pressures wit
possible in the MODES with Tower p

akage requirement applies
to the combined leakage
re not individually

failed completely and not
series meets the lTeakage
ne protection provided by

months, but may be

I refueling cycle, if the
at least 7 days. The

ith 10 CFR 50.55a(g)

wed by the American

SME) OM Code (Ref. 7),

m the Surveillance under
nt outage and the

nt if the Surveillance
power .

rmed once after the valve
ed to ensure tight
performance of this

unless documentation

p cannot practically be

d within 24 hours after

in 24 hours is a

t for performing this test

e three FREQUENCIES are
, due to position
ntrol room.

y SR 3.4.15.1, performance
ge is below the specified
eturning a valve to

air or replacement work on
operability.

the RCS pressure

is permits leakage testing
h stable conditions not
ressures.

(continued)
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RCS PIV Leakage
B 3.4.15

BASES

SURVEILLANCE SR 3.4.15.1 (continued)

REQUIREMENTS
Entry into MODES 3 and 4 is allowed to establish the
necessary differential pressures and stable conditions to
allow for performance of this Surveillance. The Note that
allows this provision is complimentary to the Frequency of
prior to entry into MODE 2 whenever the unit has been in
MODE 5 for 7 days or more, if leakage testing has not been
performed in the previous 9 months. In addition, this
Surveillance is not required to be performed on the SDC
System when the SDC System is aligned to the RCS in the
shutdown cooling mode of operation. PIVs contained in the
SOC shutdown cooling flow path must be leakage rate tested
after SDC is secured and stable unit conditions and the
necessary differential pressures are established.

SR 3.4.15.2

Verifying that the SDC open permissive interiocks are
OPERABLE, when tested as described in Reference 10, ensures
that RCS pressure will not pressurize the SDC system beyond
125% of its design pressure of 485 psig. The interlock
setpoint that prevents the valves from being opened is set
so the actual RCS pressure must be <410 psia to open the
valves. This setpoint ensures the SDC design pressure will
not be exceeded and the SDC relief valves (Reference 9) will
not 1ift. The 18 month Frequency is based on the need to
perform this Surveillance under conditions that apply during
a plant outage. The 18 month Frequency is also acceptable
based on consideration of the design reliability (and
confirming operating experience) of the equipment.

(continued)
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BASES  (continued)

RCS PIV Leakage
B 3.4.15

REFERENCES

[y

~ O O B W N

10.

10 CFR 50.2.

10 CFR 50.55a(c).

10 CFR 50, Appendix A, Secti
WASH-1400 (NUREG-75/014), Ap
NUREG-0677, May 1980.

UFSAR, Section 3.9.6.2

ASME Code for Operation and
Power Plants.

10 CFR 50.55a(g).
T.S. LCO 3.4.13 (LTOP)
UFSAR Section 7.6.2.2.1, (4.

10).

on V, GDC 55.
pendix V, October 1975.

Maintenance of Nuclear
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ECCS - Operating

B 3.5.3
BASES
SURVEILLANCE SR 3.5.3.3
REQUIREMENTS
(continued) Periodic surveillance testing of ECCS pumps to detect gross

degradation caused by impeller str
hydraulic component problems is re
Code. This type of testing may be
the pump developed head at only on
characteristic curve. This verifi
performance is within an acceptabl
original pump baseline performance
at the test flow is greater than o
assumed in the unit safety analysi
the Inservice Testing Program, whi
Code (Ref. 7). The frequency of t

with the Inservice Testing Program,.

SR _3.5.3.4, SR 3.5.3.5, and SR

uctural damage or other
quired by the ASME OM
accomplished by measuring
e point of the pump

s both that the measured
e tolerance of the

and that the performance
r equal to the performance
5. SRs are specified in
ch encompasses the ASME OM
nis SR is in accordance

3.5.3.6

These SRs demonstrate that each au
actuates to the required position

SIAS and on an RAS, that each ECCS
an actual or simulated SIAS, and t
receipt of an actual or simulated

not required for valves that are 1
otherwise secured in the required

administrative controls. The 18 m
the need to perform these Surveill
that apply during a plant outage a
unplanned transients if the Survei
with the reactor at power. The 18
acceptable based on consideration

(and confirming operating experien
actuation logic is tested as part

Feature Actuation System (ESFAS) t
performance is monitored as part o
Program.

The following valve actuations mus
once per 18 months:

tomatic ECCS valve

on an actual or simulated
pump starts on receipt of
nat the LPSI pumps stop on
RAS. This Surveillance is
ocked, sealed, or

position under

onth Frequency is based on
ances under the conditions
nd the potential for
1Tances were performed
month Frequency is also
of the design reliability
ce) of the equipment. The
of the Engineered Safety
esting, and equipment

f the Inservice Testing

t be verified at least

on an actual or simulated redirculation actuation

signal, the containment sump

isolation valves open,

and the HPSI, LPSI and CS mirfimum bypass recirculation
flow Tine isolation valves ard combined SI mini flow

valve close.

(continued)
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BASES

ECCS - Operating
B 3.5.3

SURVEILLANCE
REQUIREMENTS
(continued)

SR _3.56.3.7

Realignment of valves in the flow path on an SIAS is
necessary for proper ECCS performance. The safety injection
valves have stops to position them properly so that flow is
restricted to a ruptured cold leg, ensuring that the other
cold legs receive at least the required minimum flow. The
18 month Frequency is based on current industry practice.
These valves are also monitored in accordance with the
requirements of 10 CFR 50.65 (Ref. 5).

SR _3.5.3.8

Periodic inspection of the containment sump ensures that it
is unrestricted and stays in proper operating condition.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during an
outage, on the need to have access to the location, and on
the potential for unplanned transients if the Surveillance
were performed with the reactor at power. This Frequency is
sufficient to detect abnormal degradation and is confirmed
by operating experience.

REFERENCES

10 CFR 50, Appendix A, GDC 35.

10 CFR 50.46.

UFSAR, Chapter 6.

NRC Memorandum to V. Stello, Jr., from R. L. Baer,
"Recommended Interim Revisions to LCOs for ECCS
Components, " December 1, 1975.

5. 10 CFR 50.65.

N~ o NN

6. Combustion Engineering Owners Group Joint Applications
Report for Low Pressure Safety Injection System AOT
Extension, CE NPSD-995, dated May 1995, as submitted
to NRC in APS letter no. 102-03392, dated June 13,
1995, with updates described in letter no. 102-04250
dated February 26, 1999. Also see TS amendment
no. 124 dated February 1, 2000.

7. ASME Code for Operation and Maintenance of Nuclear
Power Plants.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.5 Refueling Water Tank (RWT)

BASES

RWT
B3.5.5

BACKGROUND

The RWT supports the ECCS and the
by providing a source of borated w
Feature (ESF) pump operation.

The RWT supplies two ECCS trains b
supply headers. Each header also

Containment Spray System. A motor
is provided in each header to allo
the usable volume of the RWT from

pump suction has been transferred

following depletion of the RWT dur
Accident (LOCA). A separate heade
Chemical and Volume Control System
of a single RWT to supply both tra
acceptable since the RWT is a pass
failures are not assumed to occur

Design Basis Event during the inje
accident. Not all the water store
for injection following a LOCA; th
suction piping in the RWT will res
stored volume being unavailable.

The High Pressure Safety Injection
Safety Injection (LPSI), and conta
provided with recirculation lines

maintain minimum flow requirements
head conditions. These lines disc
The RWT vents to the Fuel Building
the suction for the HPSI and conta

Containment Spray System
ater for Engineered Safety

y separate, redundant
supplies one train of the
operated isolation valve
W the operator to isolate
the ECCS after the ESF

to the containment sump
ing a Loss of Coolant

r is used to supply the
(CVCS) from the RWT. Use
ins of the ECCS is

ive component, and passive
coincidently with the
ction phase of an

d in the RWT is available
e location of the ECCS

ult in some portion of the

(HPSI), Low Pressure
inment spray pumps are
that ensure each pump can
when operating at shutoff
harge back to the RWT.
Ventilation System. When
inment spray pumps is

transferred to the containment sump, this flow path must be

isolated to prevent a release of t
contents to the RWT. If not isolg

he containment sump
ted, this flow path could

result in a release of contaminants to the atmosphere and

the eventual loss of suction head
This LCO ensures that:
a. The RWT contains sufficient R

the ECCS and Containment Sprg
injection phase;

for the ESF pumps.

orated water to support
y System during the

(continued)
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RWT

B 3.5.5

BASES
BACKGROUND b. Sufficient water volume exists in the containment sump
(continued) to support continued operation of the ESF pumps at the

time of transfer to the recirculation mode of cooling:
and

C. The reactor remains subcritical following a LOCA.

Insufficient water inventory in the RWT could result in (1)
insufficient cooling capacity of the ECCS and Containment
Spray System, or (2) insufficient water level to support
continued ESF pump operation when the transfer to the
recirculation mode occurs. Improper boron concentrations
could result in a reduction of SDM or excessive boric acid
precipitation in the core following a LOCA, as well as
excessive caustic stress corrosion of mechanical components
and systems inside containment.

The RWT also provides a source of borated water to the
charging system for makeup to the RCS to compensate for
contraction of the RCS coolant during plant cooldown while
maintaining adequate shutdown margin. Although this
charging system boration function is not required to be in a
Technical Specification LCO per 10 CFR 50.36(c)(2)(i1)
criteria, the RWT volume requirements of Figure 3.5.5-1
include this function in order to provide the plant
operators with a single requirement for RWT volume.

(continued)
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RWT

B 3.5.5
BASES
BACKGROUND The table below provides the requifred RWT level at selected
(continued) RCS average temperature values, corresponding to Figure
3.5.5-1. The RWT volume is the total volume of water in
the RWT above the vortex breaker. | This volume includes the
volumes required to be transferred, as discussed below, an
allowance for instrument uncertainty, and the volume that
will remain in the RWT after the switch over to the
recirculation mode.
RWT Required Level at RCS Temperatures
RCS Temperature (°F) RWT Required Level RWT Volume *
average Indicated (Gallons)
(%)
Pre-RWT TS | After-RWT TS || Pre-RWT TS After-RWT
Setpoint Setpoint Setpoint TS Setpoint
Change Change Change Change
210 79.9 81.2 601,000 611,000
250 80.1 81.4 603,000 613,000
300 80.4 81.8 605,000 615,000
350 80.8 82.1 608,000 618,000
400 81.2 82.5 611,000 621,000
450 81.6 83.0 614,000 624,000
500 82.1 83.5 618,000 628,000
565 83.0 84.3 624,000 634,000
600 83.0 84.3 624,000 634,000

* The volumes include instrument uncertainty and ha
down to the nearest 1,000 gallons.

ve been rounded up or

(continued)
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BASES

RWT
B 3.5.5

APPLICABLE
SAFETY ANALYSES

During accident conditions, the RWT provides a source of
borated water to the HPSI, LPSI and containment spray pumps.
As such, it provides containment cooling and
depressurization, core cooling, and replacement inventory
and is a source of negative reactivity for reactor shutdown
(Ref. 1). The design basis transients and applicable safety
analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of Bases B 3.5.3,
"ECCS — Operating,” and B 3.6.6, "Containment Spray." These
analyses are used to assess changes to the RWT in order to
evaluate their effects in relation to the acceptance limits.

The level 1limit of Figure 3.5.5-1 for the ESF function is
based on the largest of the following four factors:

a. A volume of borated water must be transferred to
containment via the ESF pumps prior to reaching a low
level switchover to the containment sump for
recirculation. This ESF Reserve Volume ensures that
the ESF pump suction will not be aligned to the
containment sump until the point at which 75% of the
minimum design flow of one HPSI pump is capable of
meeting or exceeding the decay heat boil-off rate.

b. A volume of borated water must be transferred to the
RCS and containment for flooding of sump strainers to
prevent vortexing and to ensure adequate net positive
suction head to support continued ESF pump operation
after the switchover to recirculation occurs.

c. A volume of borated water must be available for
Containment Spray System operation as credited in the
containment pressure and temperature analyses.

d. A volume of borated water is needed during ECCS
functions to ensure shut down margin (SDM) is
maintained. The volume required is similar to that
needed for the charging system function of
compensating for contraction of the RCS coolant during
plant cooldown. The volume required will vary
depending upon the event and is bounded by the volume

(continued)
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Containment Spray System

B 3.6.0
BASES
SURVETLLANCE SR 3.6.6.2
REQUIREMENTS
(continued) Verifying that the containment sprgy header piping is full

of water to the 113 ft Tevel minim
fill the header. This ensures tha
admitted to the containment atmosp
assumed in the containment analysi
that the header may be filled with
helps to reduce boron plate out du
31 day Frequency is based on the s
header and the Tow probability of

of water level in the piping occur
surveillances. The value of 113 f
which accounts for instrument unce

SR_3.6.6.3

Verifying that each containment sp
at the flow test point is greater

required developed head ensures th
has not degraded during the cycle.
pressure are normal tests of centr
required by the ASME OM Code (Ref.
containment spray pumps cannot be

the spray headers, they are tested
(either full flow or miniflow as c

test is indicative of overall perfprmance.

inspections confirm component OPER
performance, and detect incipient

abnormal performance. The Frequen
accordance with the Inservice Test

izes the time required to
t spray flow will be

here within the time frame
5. The analyses shows
unborated water which

e to evaporation. The
tatic nature of the fill
a significant degradation
ring between

t is an indicated value
rtainty.

ray pump's developed head
than or equal to the

at spray pump performance
Flow and differential
ifugal pump performance
6). Since the

tested with flow through
on recirculation flow
onditions permit). This
Such inservice
ABILITY, trend

failures by indicating

cy of this SR is in

ing Program.

(continued)
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BASES

Containment Spray System
B 3.6.6

SURVETLLANCE
REQUIREMENTS

SR 3.6.6.4 and SR 3.6.6.5 (continued)

These SRs verify that each automatic containment spray valve
actuates to its correct position and that each containment
spray pump starts upon receipt of an actual or simulated
safety injection actuation signal, recirculation actuation
signal and containment spray actuation signal as applicable.
This Surveillance is not required for valves that are
Jocked, sealed, or otherwise secured in the required
position under administrative controls. The 18 month
Frequency is based on the need to perform these
Surveillances under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillances were performed with the reactor at power.
Operating experience has shown that these components usually
pass the Surveillances when performed at the 18 month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

The surveillance of containment sump isolation valves is
also required by SR 3.5.3.5. A single surveillance may be
used to satisfy both requirements.

SR_3.6.6.6

Unobstructed flow headers and nozzles are determined by
either flow testing or visual inspection.

With the containment spray inlet valves closed and the spray
header drained of any solution, low pressure air or smoke
can be blown through test connections. Performance of this
SR demonstrates that each spray nozzle is unobstructed and
provides assurance that spray coverage of the containment
during an accident is not degraded. Due to the passive
design of the nozzle, a test at 10 year intervals is
cons}dered adequate to detect obstruction of the spray
nozzles.

(continued)
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Containment Spray System
B 3.6.6

BASES

REFERENCES 1. 10 CFR 50, Appendix A, GDC 38, GDC 39, GDC 40, GDC 41,
GDC 42, and GOC 43.

UFSAR, Section 6.2.
UFSAR, Section 6.5.
UFSAR, Section 7.3.
UFSAR, Section 3.1.34

S O W N

ASME Code for Operation and Maintenance of Nuclear
Power Plants.

10 CFR 50.44.

~

8. Regulatory Guide 1.7, Revisign 0.
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BASES

ACTIONS
(continued)

D.1

When more than eight required MSSV|
inoperable, the unit must be place
LCO does not apply. To achieve th
be placed in at Teast MODE 3 withi
within 12 hours. The allowed Comp
reasonable, based on operating exp
required unit conditions from full
orderly manner and without challen

S per steam generator are
d in a MODE in which the
is status the unit must

n 6 hours, and in MODE 4
letion Times are

erience, to reach the
power conditions in an
ging unit systems.

SURVEILLANCE
REQUIREMENTS

SR_3.7.1.1

This SR verifies the OPERABILITY o
verification of each MSSV 1ift set
the Inservice Testing Program. Th
requires the following tests for M

a. Visual examination:

D. Seat tightness determination;
C.  Setpoint pressure determinati
d.  Compliance with owner's seat

e. Verification of the balancing
balanced valves.

The ASME OM Code requires that all
years, and a minimum of 20% of the
months. The ASME OM Code specifie
frequencies necessary to satisfy t
Table 3.7.1-2 allows a + 3% setpoi
OPERABILITY; however, the valves a
the Surveillance to allow for drif]

f the MSSVs by the

points in accordance with
e ASME OM Code (Ref. 4),
SSVs:

on (1ift setting):
tightness criteria; and

device integrity on

valves be tested every 5
valves tested every 24

s the activities and

he requirements.

nt tolerance for

re reset to + 1% during
t.
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B3.7.1
BASES
SURVEILLANCE SR 3.7.1.1 (continued)
REQUIREMENTS
(continued) This SR is modified by a Note that allows entry into and
operation in MODE 3 prior to performing the SR._ This is to
allow testing of the MSSVs at hot conditions. The MSSVs may
be either bench tested or tested in situ at hot conditions
using an assist device to simulate 1ift pressure. If the
MSSVs are not tested at hot conditions, the 1ift setting
pressure shall be corrected to ambient conditions of the
valve at operating temperature and pressure.
REFERENCES 1.  UFSAR, Section 5.2.

2. ASME, Boiler and Pressure Vessel Code, Section III,
Article NC-7000, Class 2 Components.

3. UFSAR, Section 15.2.

4. ASME Code for Operation and Maintenance of Nuclear
Power Plants.
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BASES  (continued)

ACTIONS
(continued)

£.1 (continued)

or more MSIVs inoperable while in
into LCO 3.0.3.

F.1

With one MSIV inoperable in MODE 1]

restore the component to OPERABLE
be made to the MSIV with the unit
Completion Time is reasonable, con
of an accident occurring during th
require closure of the MSIVs.

Condition F is entered when one MS
MODE 1., including when both actuat
are operable. When only one actua
on one MSIV, Condition A applies.

The 4 hour Completion Time is cons
allowed for containment isolation
closed system penetrating containm
from other containment isolation v
system provides an additional mean
isolation.

6.1

If the MSIV cannot be restored to
the unit must be placed in a MODE
apply. To achieve this status, th
MODE 2 within 6 hours and Conditio
Completion Time is reasonable, bas
experience, to reach MODE 2, and ¢
orderly manner and without challen

H.1 and H.2

Condition H is modified by a Note
Condition entry is allowed for eac

Since the MSIVs are required to be
and 3, the inoperable MSIVs may ei
OPERABLE status or closed. When ¢
already in the position required b
safety analysis.

MODE 1 requires entry

time is allowed to
status. Some repairs can
not. The 4 hour

sidering the probability
e time period that would

[V is inoperable in
or trains for one MSIV
tor train is inoperable

istent with that normally
valves that isolate a
ent. These valves differ
alves in that the closed
s for containment

OPERABLE within 4 hours,
in which the LCO does not
e unit must be placed in

n H would be entered. The
ed on operating

lose the MSIVs in an

ging unit systems.

indicating that separate
h MSIV.

OPERABLE 1in MODES 2
ther be restored to
losed, the MSIVs are
y the assumptions in the

(continued)
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BASES (continued)

MSIVs
B3.7.2

ACTIONS
(continued)

H.1 and H.2 (continued)

The 4 hour Completion Time is consistent with that allowed
in Condition F.

Inoperable MSIVs that cannot be restored to OPERABLE status
within the specified Completion Time, but are closed, must
be verified on a periodic basis to be closed. This is
necessary to ensure that the assumptions in the safety
analysis remain valid. The 7 day Completion Time 1S
reasonable, based on engineering judgment, MSIV status
indications available in the control room, and other
administrative controls, to ensure these valves are in the
closed position.

I.1and I.2

If the MSIVs cannot be restored to OPERABLE status, or
closed, within the associated Completion Time, the unit must
be placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from MODE 2 conditions in an orderly manner and without
challenging unit systems.

SURVETLLANCE
REQUIREMENTS

SR_3.7.2.1

This SR verifies that the closure time of each MSIV is
within the 1imit given in Reference 5 with each actuator
train on an actual or simulated actuation signal and is
within that assumed in the accident and containment
analyses. This SR also verifies the valve closure time is
in accordance with the Inservice Testing Program. This SR
is normally performed upon returning the unit_to operation
following a refueling outage. The MSIVs should not be full
stroke tested at power.

The Frequency for this SR is in accordance with the

Inservice Testing Program. This Frequency demonstrates the
valve closure time at least once per refueling cycle.

(continued)
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BASES  (continued)

SURVEILLANCE SR 3.7.2.1 (continued)
REQUIREMENTS
(continued) This test is conducted in MODE 3,

operating temperature and pressure|,

Reference 6 exercising requirement
by a Note that allows entry into a
prior to performing the SR. This
until MODE 3, in order to establis
with those under which the accepta
generated.

Wwith the unit at

as discussed in the

5. This SR is modified
nd operation in MODE 3
allows a delay of testing
n conditions consistent
nce criterion was

REFERENCES 1. UFSAR, Section 10.3.
CESSAR, Section 6.2.
UFSAR, Section 15.1.5.
10 CFR 100.11.

UFSAR, Section 5.1.5

Sy O BN

Power Plants.

ASME Code for Operation and Maintenance of Nuclear
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BASES  (continued)

SURVETLLANCE
REQUIREMENTS

SR _3.7.3.1

This SR verifies that closure time
the 1imit given in Reference 2 on

actuation signal and is within tha
and containment analyses. This SR
closure time is in accordance with
Program. This SR is normally perf
unit to operation following a refu
should not be full stroke tested a

The Frequency is in accordance wit
Program. The Frequency for valve

the refueling cycle. Operating ex
these components usually pass the

specified Frequency.

of each MFIV is within
an actual or simulated

€ assumed in the accident
also verifies the valve
the Inservice Testing
ormed upon returning the
eling outage. The MFIVs
t power.

n the Inservice Testing
closure time is based on
perience has shown that
SR when performed at the

REFERENCES

1. UFSAR, Section 10.4.7.

2. UFSAR, Section 5.1.5.
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BASES

AFW System
B3.7.5

SURVEILLANCE
REQUIREMENTS

SR 3.7.5.2 (continued)

normal tests of pump performance r
Code (Ref. 2). Because it is unde
AFW into the steam generators whil
testing may be performed on recirc
confirms one point on the pump des
indicative of overall performance.
confirm component OPERABILITY, tre
incipient failures by indicating a
Performance of inservice testing,
Code, (Ref. 2), at 3 month interva
requirement.

This SR is modified by a Note indi
be deferred until suitable test co
Normal operating pressure is estab
generators when RCS temperature re
corresponds to a Py, of 900 psia.
because there is an insufficient s
the test.

SR _3.7.5.3

This SR ensures that AFW can be de
steam generator, in the event of a
that generates an AFAS signal, by
automatic valve in the flow path a
position on an actual or simulated
surveillance is not required for v
sealed, or otherwise secured in th
administrative controls. This SR
non-essential train since there an
which receive an AFAS. The 18 mon
the need to perform this Surveilla
that apply during a unit outage an
unplanned transient if the Surveil
the reactor at power.
based on the design reliability an
the equipment.

This SR is modified by a Note indi
be deferred until suitable test cg
established. Normal operating pre
the steam generators when RCS temp
this corresponds to a Py, of 900 p
required because there is an insuf
perform the test.

equired by the ASME OM
sirable to introduce cold
e they are operating, this
ulation flow. This test
ign curve and can be

Such inservice tests

nd performance, and detect
bnormal performance.
discussed in the ASME OM
1s satisfies this

cating that the SR should
nditions are established.
1ished in the steam

aches 532°F, this

This deferral is required

team pressure to perform

1ivered to the appropriate
ny accident or transient
demonstrating that each
ctuates to its correct
actuation signal. This
alves that are locked,

e required position under
1S not required for the

e no automatic valves

th Frequency is based on
nce under the conditions
d the potential for an
lance were performed with

The 18 month Frequency is acceptable,

d operating experience of

cating that the SR should
nditions have been

ssure 1s established in
erature reaches 532°F,
sia. This deferral is
ficient steam pressure to

(continued)
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BASES

AFW System
B 3.7.5

SURVEILLANCE
REQUIREMENTS

SR 3.7.5.3 (continued)

Also, this SR is modified by a Note that states the SR is
not required in MODE 4. In MODE 4, the required AFW train
js already aligned and operating.

SR _3.7.5.4

This SR ensures that the essential AFW pumps will start in
the event of any accident or transient that generates an
AFAS signal by demonstrating that each essential AFW pump
starts automatically on an actual or simulated actuation
signal. The 18 month Frequency is based on the need to
perform this Surveillance under the conditions that apply
during a unit outage and the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. The 18 month Frequency is acceptable,
based on the design reliability and operating experience of
the equipment.

The non-essential AFW pump does not automatically activate
and is not subject to this SR.

This SR is modified by two Notes. Note 1 indicates that the
SR be deferred until suitable test conditions are
established. Normal operating pressure is established in
the steam generators when RCS temperature reaches 532°F,
this corresponds to a P of 900 psia. This deferral is
required because there is insufficient steam pressure to
perform the test. Note 2 states that the SR is not

required in MODE 4. In MODE 4, the required pump is already
operating and the autostart function is not required.

SR 3.7.5.5

This SR ensures that the AFW System is properly aligned by
verifying the flow path from each essential AFW pump to each
steam generator prior to entering MODE 2 operation, after

30 days in MODE 5 or 6. OPERABILITY of essential AFW flow
paths must be verified before sufficient core heat is
generated that would require the operation of the AFW System
during a subsequent shutdown. The Frequency is reasonable,
based on engineering judgment, and administrative controls
to ensure that flow paths remain OPERABLE.

(continued)
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BASES

AFW System
B3.7.5

SURVEILLANCE
REQUIREMENTS

SR 3.7.5.5 (continued)

To further ensure AFW System align
the essential AFW flow paths is ve
outages to determine that no misal
occurred. This SR ensures that th
to the steam generators is properl
verification of minimum flow capac
pressures corresponding to 1270 ps
steam generators. (This SR is not
non-essential AFW pump since it is
and shutdown.)

ment, the OPERABILITY of
rified following extended
ignment of valves has

e flow path from the CST

y aligned by requiring a
ity of 650 gpm at

ia at the entrance to the
required for the

normally used for startup

REFERENCES

1. UFSAR, Section 10.4.9.

2. ASME Code for Operation and
Power Plants.

Maintenance of Nuclear
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B 3.7 PLANT SYSTEMS

B 3.7.6 Condensate Storage Tank (CST)

BASES

CST
B3.7.6

BACKGROUND

The CST provides a safety grade so
generators for removing decay and

Reactor Coolant System (RCS). The
of water for the Auxiliary Feedwat
(LCO 3.7.5, "Auxiliary Feedwater (
produced is released to the atmosp
Safety Valves (MSSVs) or the atmos

When the main steam isolation valv
means of heat removal is to discha
by the nonsafety grade path of the
valves. The condensed steam is re
condensate pump draw-off. This ha
conserving condensate while minimi
environment.

Because the CST is a principal com
residual heat from the RCS, it is
earthquakes and other natural phen
designed to Seismic Category I req
availability of the feedwater supp
available from the Reactor Makeup

A description of the CST is found
Section 9.2.6 (Ref. 1).

urce of water to the steam
sensible heat from the

CST is the primary source
er (AFW) System

AFW) System"). The steam
here by the Main Steam
pheric dump valves.

es are open, the preferred
rge steam to the condenser
Steam bypass control
turned to the CST by the

s the advantage of

zing releases to the

ponent in removing
designed to withstand
pomena. The CST is
uirements to ensure
ly. Feedwater is also
Water Tank (RMWT).

in the UFSAR,

APPLICABLE
SAFETY ANALYSES

The CST has sufficient volume to m
8 hours at MODE 3, followed by a s
steam generators available) to shu
conditions at the design cooldown

condenser unavailability.

The CST inventory is demonstrated

satisfying the requirements of Ton
includes both LOCA Long-Term Cooli
Branch Technical Position 5-1 (RSB
of the Residual Heat Removal Syste
described in UFSAR Appendix 5C, “N
Cooldown Analysis”, is based on a

cooldown with both steam generaton

aintain the plant for

ymmetrical cooldown (two
tdown cooling (SDC) entry
rate in the event of main

to be sufficient by
g-term cooling event which
ng and Reactor Systems
5-1) "Design Requirements
m” (Ref. 4), scenario,
atural Circulation

natural circulation

s (SGs) available, using

(continued)
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BASES

CST
B3.7.6

APPLICABLE
SAFETY ANALYSES
(continued)

safety-grade equipment, assuming a loss of offsite power, a
Timiting single failure, and with minimal operator actions
outside the control room, as approved by the NRC. The

RSB 5-1 guidance requires 4 hours at hot standby prior to
initiating cooldown and is analytically found to be the
bounding event for CST sizing.

Transients and accidents other than the RSB 5-1 scenario and
Long Term LOCA are evaluated deterministically in the UFSAR
Chapter 15 analyses to demonstrate the ability to achieve
hot standby conditions (Refs 2 and 3).

Cooldown scenarios to SDC entry conditions outside the
“events” described here are outside the current Design
Basis. The Licensing Basis for these scenarios is that
there are no significant decay heat removal vulnerabilities
when all available plant equipment and the EOPs are
evaluated through the facility’s probabilistic risk
assessment, as documented in the APS resolution of
“Unresolved Safety Issue” (USI) A-45, “Shutdown Decay Heat
Removal Requirements” and response to GL 88-20, “Individual
Plant Examination for Severe Accident Vulnerabilities.”

The CST satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(i1).

LCO

The CST must contain sufficient cooling water to remove
decay heat for 4 hours following a reactor trip from 102%
RTP, and then cool down the RCS to SDC entry conditions,
assuming a coincident loss of offsite power and the most
adverse single failure as required by RSB 5-1.

The CST level required is a usable volume of > 300,000
gallons, which is based on holding the unit in MODE 3 for
8 hours, followed by a cooldown to SDC entry conditions at
75°F per hour. This basis is analytically bounded by the
level required by the NRC Standard Review Plan Branch
Technical Position, Reactor Systems Branch 5-1 (Ref. 4).
OPERABILITY of the CST is determined by maintaining the
tank level at or above the minimum required level.

(continued)
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BASES

CST
B3.7.6

APPLICABILITY

In MODES 1, 2, and 3, and in MODE

being relied upon for heat removal
be OPERABLE.

In MODES 5 and 6, the CST is not r
System is not required.

4. when steam generator is
. the CST 1is required to

equired because the AFW

ACTIONS

A.1l and A.2

If the CST level is not within the

the backup water supply (RMWT) mus
hours.

OPERABILITY of the RMWT must inclu
verification of the OPERABILITY of
to the AFW pumps, and availability
of water in the RMWT. The CST lev
OPERABLE status within 7 days, as

this function in addition to its n
hour Completion Time is reasonable
experience, to verify the OPERABIL
day Completion Time is reasonable,
being available, and the low proba
requiring the use of the water fro
this period.

1imit, the OPERABILITY of
t be verified within 4

de initial alignment and
flow paths from the RMWT
of 26 ft. (300,000 gal.)
el must be returned to

the RMWT may be performing
ormal functions. The 4

, based on operating

I[TY of the RMAT. The 7
based on an OPERABLE RMWT
bility of an event

m the CST occurring during

(continued)
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BASES

CST
B3.7.6

ACTIONS
(continued)

B.1 and B.?

If the CST cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a
MODE in which the LCO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within

6 hours. and in MODE 4, without reliance on steam generator
for heat removal, within 24 hours. The allowed Completion
Times are reasonable, based on operating experience, to
reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit
systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.6.1

This SR verifies that the CST contains the required volume
of cooling water. (This level > 29.5 ft (300,000 gallons)).
The 12 hour Frequency is based on operating experience, and
the need for operator awareness of unit evolutions that may
affect the CST inventory between checks. The 12 hour
Frequency is considered adequate in view of other
indications in the control room, including alarms, to alert
the operator to abnormal CST level deviations.

REFERENCES

1 UFSAR, Section 9.2.6.
2 UFSAR, Chapter 6.

3. UFSAR, Chapter 15.
4

NRC Standard Review Plan Branch Technical Position
(BTP) RSB 5-1.

PALO VERDE UNITS 1,2,3 B 3.7.6-4 REVISION 54



BASES

Diesel Fuel Qil,

Lube 0i1, and Starting Air
B 3.8.3

ACTIONS
(continued)

D.1

With the new fuel oil properties d
SR 3.8.3.3 not within the required
30 days is allowed for restoring t
properties. This period provides
the stored fuel oil to determine t
mixed with previously stored fuel
or restore the stored fuel oil pro
may involve feed and bleed procedu
combinations of these procedures.
Toad was required during this time
properties were outside limits, th
that the DG would still be capable
intended function.

E1

Each DG is OPERABLE with one air r
delivering an operating pressure o
Although there are two independent
air receivers per DG, only one sta
required for DG OPERABILITY. Each
accomplish 5 DG starts from its no
250 psig, and each will start the
minimum pressure of 185 psig indic
starting air receiver is < 230 psi

efined in the Bases for
limits, a period of

he stored fuel oil
sufficient time to test
hat the new fuel oil, when
011, remains acceptable,
perties. This restoration
res, filtering, or

Even if a DG start and
interval and the fuel oil
ere is a high likelihood
of performing its

eceiver capable of

f > 230 psig indicated.
and redundant starting
rting air receijver is
receiver is sized to

rmal operating pressure of
DG in £ 10 seconds with a
ated. If the required

g and > 185 psig

indicated, the starting air system is degraded and a period

of 48 hours is considered sufficig
to the required pressure prior to
inoperable. This 48-hour period i

nt to complete restoration
declaring the DG
S acceptable based on the

minimum starting air capacity (= 185 psig indicated). the

fact that the DG start must be acc
attempt (there are no sequential s
and the Tow probability of an even
period. Calculation 13-JC-DG-203
proposed values for receiver press

F.1

With a Required Action and associg

omplished on the first
tarts in emergency mode),
t during this brief

(Ref. 8) supports the
ures.

ted Completion Time not

met, or one or more DGs with diesel fuel oil, lube 0il, or

starting air subsystem inoperable
addressed by Conditions A through

for reasons other than
E. the associated DG may

be incapable of performing its intended function and must be

immediately declared inoperable.

(continued)
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BASES

Diesel Fuel 0i1, Lube 0il, and Starting Air
B 3.8.3

ACTIONS

SURVEILLANCE
REQUIREMENTS

F.1 (continued)

A Note modifies condition F. Periodic starting of the
Emergency Diesel Generator(s) requires isolation on one of
the two normally aligned air start receivers. During the
subsequent Diesel Generator start. the air pressure in the
one remaining air receiver may momentarily drop below the
minimum required pressure of 185 psig indicated. This would
normally require declaring the now running Diesel Generator
inoperable, due to low pressure in the air start system.
This is not required, as the Diesel Generator would now be
running following the successful start. Should the start
not be successful, the DG would be declared inoperable per
the requirements of LCO 3.8.1. As such, this Condition is
modified by a Note stating that should the required starting
air receiver pressure momentarily drop to <185 psig
indicated while starting the Diesel Generator on one air
receiver only, then entry into Condition F is not required.
It is expected that this condition would be fairly short
duration (approximately 8 minutes), as the air start
compressors should quickly restore the air receiver pressure
after the diesel start.

SR _3.8.3.1

This SR provides verification that there is an adequate
inventory of fuel oil in the storage tanks to support each
DG's operation for 7 days at full Toad. The 7 day period is
sufficient time to place the unit in a safe shutdown
%ondition and to bring in replenishment fuel from an offsite
ocation.

The 31 day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since Tow level alarms are

provided and unit operators would be aware of any large uses
of fuel 0il during this period.

SR 3.8.3.2

This Surveillance ensures that sufficient Tube oil inventory
is available to support at least 7 days of full load
operation for each DG. The 2.5 inches visible in the
sightglass requirement is based on the DG manufacturer
consumption values for the run time of the DG. Implicit in
this SR is the requirement to verify the capability to

(continued)

PALO VERDE UNITS 1,2,3 B 3.8.3-6 REVISION 51



BASES

Diesel Fuel Qil,

Lube 0il, and Starting Air
B 3.8.3

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.8.3.4

This Surveillance ensures that, wi
refill compressor, sufficient air
is available. The system design r
minimum of five engine start cycle
start cycle is defined by the DG v
measured in terms of time (seconds
cranking speed. The pressure spec
intended to reflect the lowest val
considered OPERABLE.

The 31 day Frequency takes into ac
capability, redundancy, and divers
other indications available in the
alarms, to alert the operator to b
pressure.

SR 3.8.3.5

Microbiological fouling is a major
degradation. There are numerous b
fuel 011 and cause fouling, but al
environment in order to survive.
fuel 011 storage tanks once every
necessary environment for bacteria
most effective means of controllin
In addition, it eliminates the pot
entrainment in the fuel oil during
come from any of several sources,
ground water, rain water, contamin
from breakdown of the fuel oil by
checking for and removal of accumu
fouling and provides data regardin
of the fuel oil system. The Surve
established by Regulatory Guide 1.
for preventive maintenance. The p
not necessarily represent failure
accumulated water is removed durin
Surveillance.

thout the aid of the

start capacity for each DG
equirements provide for a
S without recharging. A
endor, but usually is

or cranking) or engine
ified in this SR is

ue at which the DG can be

count the capacity,

ity of the AC sources and
control room, including
elow normal air start

cause of fuel oil

acteria that can grow in

1 must have a water
Removal of water from the
02 days eliminates the

1 survival. This is the

g microbiological fouling.
ential for water

DG operation. Water may
including condensation,
ated fuel oil, and
bacteria. Frequent

lated water minimizes

g the watertight integrity
illance Freguencies are
137 (Ref. 10). This SR is
resence of water does

of this SR provided the

g the performance of this

(continued)
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Diesel Fuel Qil, Lube 0il, and Starting Air
B 3.8.3
BASES
REFERENCES 1. FSAR, Section 9.5.4.2.
2. Regulatory Guide 1.137.
3. ANST N195-1976, Appendix B.
4, FSAR, Chapter 6.
5. FSAR, Chapter 15.
6. ASTM Standards: D4057-81; D975-07b;
D976-91; D4737-90; D1796-83;
D2276-89, Method A.
ASTM Standards, D975, Table 1.
8. "Emergency Diesel Generator and Diesel Fuel 01l
Systems Instrumentation Uncertainty Calculation”, 13-
JC-DG-203, Parts 23 and 51
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SDC and Coolant Circulation - High Water Level

B 3.9 REFUELING OPERATIONS

B 3.9.4 Shutdown Cooling (SDC) and Coolant Circulat

BASES

B 3.9.4

ion - High Water Level

BACKGROUND

The purposes of the SDC System in
heat and sensible heat from the Re
(RCS), as required by GDC 34, to p
coolant, to provide sufficient coo
minimize the effects of a boron di
prevent boron stratification (Ref.
the RCS by circulating reactor coo
exchanger(s), where the heat is tr
Cooling Water System via the SDC h
coolant is then returned to the RC
Operation of the SDC System for no
heat removal is manually accomplis
The heat removal rate is adjusted
reactor coolant through the SDC he
bypassing the heat exchanger(s).
coolant is maintained by this cont
reactor coolant through the SDC Sy

MODE 6 are to remove decay
actor Coolant System
rovide mixing of borated
lant circulation to

lution accident, and to
1). Heat is removed from
lant through the SDC heat
ansferred to the Essential
eat exchanger(s). The

> via the RCS cold leg(s).
rmal cooldown or decay

ned from the control room.
by controlling the flow of
at exchanger(s) and

Mixing of the reactor
inuous circulation of
stem.

APPLICABLE
SAFETY ANALYSES

IT the reactor coolant temperature
200°F, boiling of the reactor cool
could Tead to inadequate cooling o
a resulting loss of coolant in the
Additionally, boiling of the react
reduction in boron concentration i
boron plating out on components ne
boiling activity, and because of t
water to the reactor vessel with a
than is required to keep the react
of reactor coolant and the reducti
in the reactor coolant would event
integrity of the fuel cladding, wh
barrier. One train of the SDC Sys
operational in MODE 6, with the wa
the top of the reactor vessel flan
challenge. The LCO does permit de
pump for short durations under the
concentration is not diluted. Thi
de-energizing of the SDC pump does
to the fission product barrier. S
Circulation - High Water Level sat
10 CFR 50.36 (c)(2)(i1).

is not maintained below
ant could result. This

f the reactor fuel due to
reactor vessel.

or coolant could lead to a
n the coolant due to the
ar the areas of the

he possible addition of
Tower boron concentration
or subcritical. The 1oss
on of boron concentration
ually challenge the

ich is a fission product
tem is required to be

ter level > 23 ft above
ge, to prevent this
-energizing of the SDC
condition that the boron
s conditional

not result in a challenge
DC and Coolant

isfies Criterion 2 of

(continued)
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BASES

SDC and Coolant Circulation - High Wateg gegeW
9.4

LCO

Only one SDC loop is required for decay heat removal in

MODE 6, with water level > 23 ft above the top of the
reactor vessel flange. Only one SDC loop is required
because the volume of water above the reactor vessel flange
provides backup decay heat removal capability. At least one
SDC loop must be in operation to provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of a criticality; and

C. Indication of reactor coolant temperature.

An OPERABLE SDC train is composed of an OPERABLE SDC pump
(LPSI or CS) capable of providing flow to the SDC heat
exchanger for heat removal. SDC pumps are OPERABLE if they
are capable of being powered and are able to provide flow,
if required.

The LCO is modified by a Note that allows the required
operating SDC Toop to be removed from service for up to

1 hour in each 8 hour period, provided no operations are
permitted that would cause a reduction of the RCS boron
concentration. Boron concentration reduction is prohibited
because uniform concentration distribution cannot be ensured
without forced circulation. This permits operations such as
core mapping or alterations in the vicinity of the reactor
vessel hot leg nozzles, surveillance testing of ECCS pumps,
and RCS to SDC isolation valve testing. During this 1 hour
period, decay heat is removed by natural convection to the
1arge mass of water in the refueling cavity.

APPLICABILITY

One SDC loop must be in operation in MODE 6, with the water
Tevel > 23 ft above the top of the reactor vessel flange, to
provide decay heat removal. The 23 ft Tlevel was selected
because it corresponds to the 23 ft requirement established
for fuel movement in LCO 3.9.6, "Refueling Water Level -
Fuel Assemblies.”

(continued)
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B 3.9 REFUELING OPERATIONS

SDC and Coolant Ci

rculation - Low Water Level
B3.95

B 3.9.5 Shutdown Cooling (SDC) and Coolant Circulatiion - Low Water Level

BASES

BACKGROUND

The purposes of the SDC System in

MODE 6 are to remove decay

heat and sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34, to provide mixing of borated
coolant, to provide sufficient cooflant circulation to

minimize the effects of a boron di
prevent boron stratification (Ref.

lution accident, and to
1). Heat is removed from

the RCS by circulating reactor coollant through the SDC heat
exchanger(s), where the heat is transferred to the Essential

Cooling Water System via the SDC h
coolant is then returned to the RC
Operation of the SDC System for no
heat removal is manually accomplis
The heat removal rate is adjusted

eat exchanger(s). The
S via the RCS cold leg(s).
rmal cooldown or decay
hed from the control room.
by controlling the flow of

reactor coolant through the SDC hefat exchanger(s) and

bypassing the heat exchanger(s).

Mixing of the reactor

coolant 1s maintained by this contfinuous circulation of
reactor coolant through the SDC System.

APPLICABLE
SAFETY ANALYSES

It the reactor coolant temperature

200°F, boiling of the reactor cool

is not maintained below
ant could result. This

could lead to inadequate cooling of the reactor fuel due to
the resulting loss of coolant in the reactor vessel.
Additionally, boiling of the reactior coolant could lead to a

reduction in boron concentration i

n the coolant due to the

boron plating out on components nefar the areas of the
boiling activity, and because of the possible addition of

water to the reactor vessel with 4

than is required to keep the reactpr subcritical.

of reactor coolant and the reducti

lower boron concentration
The 1st
on of boron concentration

in the reactor coolant would eventually challenge the
integrity of the fuel cladding, which is a fission product

barrier.

Two trains of the SDC Syistem are required to be

OPERABLE, and one train is required to be in operation in

MODE 6, with the water level < 23
reactor vessel flange, to prevent

SDC and Coolant Circulation - Low
Criterion 2 of 10 CFR 50.36 (¢)(2)

ft above the top of the
this challenge.

Water Level satisfies
(i1).
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BASES

SDC and Coolant Circulation - Low Water %ege%
B 3.9.

LCO

In MODE 6, with the water level < 23 ft above the top of the
reactor vessel flange, both SDC Toops must be OPERABLE.
Additionally, one loop of the SDC System must be in
operation in order to provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of a criticality; and

C. Indication of reactor coolant temperature.

An OPERABLE SDC train is composed of an OPERABLE SDC pump
(LPSI or CS) capable of providing flow to the SDC heat
exchanger for heat removal. SDC pumps are OPERABLE if they
are capgb]e of being powered and are able to provide flow, if
required.

Both SDC pumps may be aligned to the Refueling Water Tank
(RWT) to support filling the refueling cavity or for
performance of required testing.

The LCO is modified by a Note that allows a required
operating SDC Toop to be removed from service for up to 1
hour in each 8 hour period, provided no operations are
permitted that would cause a reduction of the RCS boron
concentration. Boron concentration reduction is prohibited
because uniform concentration distribution cannot be ensured
without forced circulation. This permits operations such as
core mapping or alterations in the vicinity of the reactor
vessel hot leg nozzles, surveillance testing of ECCS pumps,
and RCS to SDC isolation valve testing. During this 1 hour
period, decay heat is removed by natural convection to the
large mass of water in the refueling cavity.

This LCO is modified by a Note that allows one SDC Toop to be
inoperable for a period of 2 hours provided the other loop is
OPERABLE and in operation. Prior to declaring the loop
inoperable, consideration should be given to the existing
plant configuration. This consideration should include that
the core time to boil is not short, there is no draining
operation to further reduce RCS water Tlevel and that the
capacity exists to inject borated water into the reactor
vessel. This permits surveillance tests to be performed on
the non-operating loop during a time when these tests are
safe and possible.

(continued)
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