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PREFACE

This DRAFT NUREG presents the results of the Nuclear Regulatory Commission
(NRC) staff review of the BWR Owners Group (BWROG) proposed'new Standard
Technical Specifications (STS) for the BWR/4 design. These new STS were
developed based on the criteria in the interim Commission Policy Statement on
Technical Specification Improvements for Nuclear Power Reactors, dated
February 6, 1987.

The new STS will be used as bases for developing improved plant-specific
technical specifications by individual nuclear power plant owners that have
BWRs designed by General Electric. The NRC staff is issuing this draft new
STS for a 30 working-day comment period. Following the comment period, the
NRC staff will analyze coments received, finalize the new STS, and issue them

(7 for plant-specific implementation.
')\

Comments should be submitted no later than March 15, 1991, in accordance with
.the following guidance: The exact wording of each proposed change should be
marked in pen and ink on copies of all the affected pages of DRAFT NUREG-1433,
" Standard Technical Specifications, General Electric Plants, BWR/4." Each
proposed change should be numbered. Each proposed change should be
accompanied with a separate technical , justification, cross referenced to the
applicable proposed change on the marked up pages.

Submit written comments to: David L. Meyer, Chief, Regulatory Publications
Branch, Division of Freedom of Information and Publications Services, Office
of Administration, U. S. Nuclear Regulatory Commission, Washington, DC 20555.
Hand deliver comments to: 7920 Norfolk Avenue, Bethesda, Maryland, between
7:45 a.m. and 4:15 p.m. on Federal workdays.
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Recirculation loops Operating

i B 3.4.1

p
B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1 Recirculation Looos Occratina

BASES

BACKGROUND The reactor coolant Recirculation System is designed to
3rovide a forced coolant flow through the core to remove
leat from the fuel. It removes more heat from the fuel than
would be possible with just natural circulation. The forced

~ flow, therefore, allows operation at significantly higher
power than would otherwise be possible. The Recirculation
System also controls reactivity over a wide span of reactors
power by varying the recirculation flow rate to control the
void content of the moderator. The reactor coolant
Recirculation System consists of two recirculation pump
loops external to the reactor vessel. These loope pecvide
the piping path for the driving flow of water to the reactor
vessel jet pumps. Each external loop contains one variable
speed motor-driven recirculation pump, a flow control valve,
and a motor-generator (MG) set to control pump speed and
associated piping, jet pumps, valves, and instrumentation.
The recirculation loops are part of the reactor ccolant

(O
pressure boundary and are located inside the drywell

/ structure. The jet pumps are reactor vessel internals.

The recirculated coolant consists of-saturated water from
the steam separators and dryers that has been sulcooled by
incoming feedwater. This water passes down the annulus
between the reactor vessel wall and the core shroud. A
portion of the coolant flows from the vessel, through the
two external recirculation loops, and becomes the driving
flow for the jet pumps. Each of the two external
recirculation loops discharges high pressure flow into an
external manifold, from which individual recirculation inlet
lines are routed to the jet pump risers within the reactor
vessel. The remaining portion of the coolant mixture in the
annulus becomes the suction flow for the jet pumps. This
flow enters the jet pump at suction inlets and is
accelerated by the driving flow. The drive flow and
suction flow are mixed in the jet pump throat section. The
total flow then passes through the jet pump diffuser section
into the area below the core (lower plenum), gaining
sufficient head in the process to drive the required flow
upward through the core.

(continued)

p (continued)

BWR/4 STS B 3.4-1 12/31/90 4:33pm
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Recirculation Loops Operating
B 3.4.1

BASES (continued) ,

BACKGROUND The subcooled water enters the bottom of the fuel channels
(continued) and contacts the fuel cladding, where heat is transferred to

the coolant. As it rises, the coolant begins to boil,
creating steam voids within the fuel channel that continue
until the coolant exits the core. Because of reduced
moderation, the steam voiding introduces negative reactivity
that must be compensated for to maintain or to increase
reactor power. The recirculation flow control allows
operators to increase recirculation flow and sweep some of
the voids from the fuel channel, overcoming the negative
reactivity void effect. Thus, the reason for having
variable recirculation flow is to compensate for reactivity
effects of boiling over a wide range of power generation
(i.e., f,5% to 100% rated power) without having to move
control rods and disturb desirable flux patterns. Because
of the negative reactivity addition when recirculation flow
is decreased, reactor coolant pumps are tripped, resulting
in a void buildup'and rapid power reduction offsetting
serious consequences that might occur in the unlikely event
of an anticipated transient without scram.

Each recirculation loop is manually started from the control
room. The MG set provides regulation of individual
recirculation loop drive flows. The flow in each loop can
be manually or automatically controlled.

APPLICABLE The operation of the reactor coolant Recirculation System is
SAFETY ANALYSES an initial condition assumed in the design basis loss-of-

coolant accident (LOCA) (Ref.1). During a LOCA caused by a
recirculation loop pipe break, the intact loop is assumed to
provide coolant flow during the first few seconds of the
accident. The initial core flow decrease is rapid because
the recirculation pump in the broken loop ceases to pump
reactor coolant to the vessel almost immediately. The pump
in the intact loop coasts down relatively slowly. This pump
coastdown governs the core flow response for the next
several seconds until the jet pump suction is uncovered
(Ref. 1). The analyses assume that both loops are operating
at the same flow prior to the accident. If a LOCA occurs
with a flow mismatch between the two loops, the analysis
conservatively assumes the pipe break is in the loop with

(continued)

(continued)

O
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Recirculation Loops Operating
B 3.4.1

/~N
!v) BASES (continued)

APPLICABLE the higher flow. The flow coastdown and core response are
SAFETY ANALYSES potentially more severe in this case, since the intact loop

(continued) is starting at a lower flow rate and the core response is
the same as if both loops were operating at the lower flow
rate. The Recirculation System is also assumed to have
sufficient flow coastdown characteristics to maintain fuel
thermal margins during abnormal operational transients
(Ref. 2), which are analyzed in Ch4,ter 15 of the FSAR.

A plant-specific LOCA analysis has been performed for the
[ Unit Name] assuming only one operating recirculation loop.
This analysis has demonstrated that, in the event of a LOCA
caused by a pipe break in the operating recirculation loop,
the Emergency Core Cooling System response will provide
adequate core cooling, provided the AVERAGE PLANAR LINEAR
HEAT GENERATION RATE (APLHGR) requirements are modified
accordingly (Ref. 3).

The transient analyses of Chapter 15 of the [ Unit Name] FSAR
have also been performed for single recirculation loop
operation (Ref. 3) and demonstrate sufficient flow coastdown
characteristics to maintain fuel thermal margins during the

' Q)
/ abnormal operational transients analyzed provided the

MINIMUM CRITICAL POWER RATIO (MCPR) requirements are'~' modified. During single recirculation loop operation,
modification to the Reactor Protection System (RPS) average
power range monitor (APRM) instrument setpoints are also
required to account for the different relationships between
recirculation drive flow and reactor core flow. The APLHGR,
MCPR, and APRM flow biased simulated thermal power setpoints
for single loop operation are specified in the CORE
OPERATING LIMITS REPORT.

The above analyses are for Design Basis Accidents (DBAs) and
tramients that establish the acceptance limits for
recircelation loop operation. Reference to the analyses for
these DOAs and trans;?nts is used to assess changes to
recircul3 tion loop operation as they relate to the
acceptance limits.

Recirculation loops Operating satisfies Criterion 2 of the
NRC Interim Policy Statement.

(continued)

O
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Recirculation Loops Operating
B 3.4.1

BASES (continued)

LCO Two recirculation loops are required to be in operation with
their flows matched within the limits specified in
SR 3.4.1.1 to ensure that during a LOCA caused by a break of
the piping of one recirculation loop, the assumptions of the
LOCA analysis are satisfied. With the limits specified in
SR 3.4.1.1 not met, the recirculation loop with the lower
flow must be considered not in operation. With only one
recirculation loop in operation, modifications to the=

required APLHGR limits (LCO 3.2.1), HCPR limits (LC0 3.2.2),
~

and APRM flow biased simulated thermal power-high setpoint
(LC0 3.3.1.1) may be applied to allow continued operation
consistent with the assumptions of Reference 3.

APPLICABILITY In MODES l_and 2,urequirements for operation of the reactor
coolant Recirculation System are necessary since there is
considerable energy in the reactor core and the limiting

,

design basis transients and accidents are assumed to occur.

In MODES 3, 4, and 5, the: consequences of an accident are-

reduced and the coastdown characteristics of the
recirculation loops are not important.

ACTIONS Ad

With one recirculatien loop not in operation, the non-
operating loop must be returned to operation within
24 hours. A recirculation loop is considered not in
operation when the pump in that loop is idle or when the
mismatch between total jet pump flows of the two loops is
greater than required limits. The loop with the lower flow
must be considered not in operation. Should a LOCA occur
with one recirculation loop not in operation, the core flow
coastdown and resultant core response may not be bounded by
the LOCA analyses. Therefore, only a limited time is
allowed to restore the inoperable loop to operating status.

Alternatively, if the single loop requirements of the LC0
are applied to operating limits and RPS setpoints, operation
with only one recirculation loop would satisfy the

(continued)

(continued)

e
l
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Recirculation loops Operating
B 3.4.1

em
(dI BASES (continued)

ACT!0NS requirements of the LC0 and the initial conditions of the
(continued) accident sequence.

The 24-hour Completion Time is based on the low probability
of an accident occurring during this time period, on a
reasonable time to complete the Required Action, and on
frequent core monitoring by operators allowing abrupt
changes in core flow conditions to be quickly detected.

This Required Action does not require trippirg the
recirculation pump in the lowest flow loop when the mismatch
between total jet pump flows of the two loops is greater

.than the required limits. However, in cases where large
flow mismatches occur, low flow or reverse flow can occur in
pumps. If zero or reverse flow is detected, the condition
should be alleviated by changing pump speeds to reestablish
forward flow or by tripping the pump.

IL1

With no recirculation loops in operation, or a single loop
not restored to operating status within the required

(] Completion Time and the single loop requirements of the LC0
V not applied, the reactor is required to be placed in a MODE

in which the LC0 does not apply. This is done by placing the
plant in MODE 3 within 12 hours. In this condition, the
recirculation loops are not required to be operating because
of the reduced severity of design basis accidents and
minimal dependence on the recirculation loop coastdown
characteristics. The allowed Completion Time is reasonable,
based on operating experience, to reach the required MODES
from full powe* in an orderly manner and without challenging
plant systems.

SVRVEILLANCE SR 3.4.1.1
REQUIREMENTS

Verification that the recirculation loop flows are within
[10]% of rated core flow when operating at < [70]% of rated
core flow and at s [5]% core flow at 2 [70]% of rated core
flow every 24 hours when both loops are in operation will
assure against loop flow mismatch. At low core flow (i .e. ,
< 70% rated core flow), the MCPR requirements provide larger
margins to the fuel cladding integrity Safety Limit such

(continued)
O
/

(continued)

BWR/4 STS B 3.4-5 12/31/90 4:33pm
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Recirculation loops Operating
B 3.4.1

BASES (continued)

|

SURVEILLANCE that the potential adverse effect of early boiling |
REQUIREMENTS transition during a LOCA is reduced. A larger flow mismatch

i

(continued) can therefore be allowed when core flow is < 70% of rated |
core flow. The recirculation loop jet pump flow, as used in
this Surveillance, is the summation of the flows from all of

i

the jet pumps associated with a single recirculation loop.
,

[For this facility, jet pump flows are measured as follows:]

The mismatch is measured in terms of percent of rated core |
flow. If the flow mismatch exceeds the specified limits, I
the' loop with the lower flow is considered inoperable. The !

note in this SR s)ecifies that the Surveillance is not
required when bot 1 loops are not in operation since the
mismatch limits are meaningless during single loop or
natural circulation operation. The 24-hour Frequency is
consistent with the Surveillance Frequency for jet pump
operability verification and has been shown by operating
experience to be adequate to detect off-normal jet pump loop
flows in a timely manner.

REFERENCES 1. [ Unit Name] FSAR, Section [6.3.3.4.], "[ Title]."

2. [ Unit Name] FSAR, Section [5.5.1.4.], "[ Title)."

3. [ Plant-specific analysis for single loop operation.] i

|

|
|

l

|

|

0
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Jet Pumps
B 3.4.2

.

,m

i ) B 3.4 REACTOR COOLANT SYSTEM (RCS)-J |

B 3.4.2- Jet Pumos

>

-BASES'

! BACKGROUND The reactor coolant Recirculation System is ' described-in the
Background-section of the Bases for LC0 3.4.1, which
discusses-the operating characteristics of the system and
how these characteristics affect the design basis accident

L analyses.
.

!

The jet' pumps _ are part of the reactor coolant Recirculation-

~ System an/ 'e designeo to provide forced circulation'

-

through tk ore to remove heat from the fuel. The jet
pumps are located in-the annular region betw'een the core
shroud and the? vessel inner wall. Because the jet pump
suction elevation is at two-thirds core height, the vessel
can be< reflooded and coolant level maintained at two-thirds
core height even with the complete break of the
recirculation-loop pipe that is located below the jet pump ,

suction elevation.

| ,O Each reactor coolant recirculation-loop contains ten jet-

J. j pumps. Recirculated. coolant passes down the annulus between
N the reactor vessel wall and the core shroud. A portion of

-the coolant flows from the vessel, through the two' external
recirculation loops, and becomes the' driving flow for the
jet pumps. Each of the two external recirculation loops
discharges high pressure flow into an external manifold from
which individual. recirculation' inlet' lines are routed to the
jet pump risers within the reactor vessel. The remaining-

portion of the coolant mixture in the annulus' becomes -the
suction flow for the jet pumps. This flow enters the . jet'
pump'at" suction inlets and is accelerated'by the. driving
-flow. The drive flow and suctionsflow are mixed in the jet
. pump throat sectio _n. The-total flow then passes through the
jet pump-diffuser _section in to-the area below the core
(lower plenum),- gaining sufficient' head in the process to
drive the required flow upward through the core.

' APPLICABLE . Jet pump OPERABILITY is an explicit assumption in the design
1

SAFETY ANALYSES. basis loss-of-coolant accident (LOCA) analysis evaluated in

(continued)

(continued)
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Jet Pumps
B 3.4.2

BASES (continued)

APPLICABLE Reference 1. The analysis for the design basis LOCA
SAFETY ANALYSES establishes the acceptance limits for the jet ) umps.

(continued) Reference to this analysis is used to assess c1anges to the
jet pumps as they relate to the acceptance limits.

The capability of reflooding the core to two-thirds core
height is dependent upon the structural integrity of the jet
pumps. If the structural system including the beam holding
a jet pump in place fails, jet pump displacement and
perfomance degradation could occur, resulting in an
increased flow area through the jet pump and a lower core
flooding elevation. This could adversely affect the water
level in the core during the reflood phase of a LOCA as well
as the assumed blowdown flow during a LOCA.

Jet Pumps satisfies Criterion 2 of the "RC Interim Policy
Statement on Technical Specification Improvements.

LC0 The structural failure of any of the jet pumps could cause
significant degradation in the ability of the jet pumps to
allow reflooding to two-thirds core height during a LOCA.
OPERABILITY of all jet pumps is required to ensure that
operation of the Recirculation System will be consistent
with the assumptions used in the licensing basis analysis
(Ref1). For a jet pump to be OPERABLE it must satisfy
either criteria of SR 3.4.2.1.

APPLICABILITY The jet pumps are required to be OPERABLE in MODES 1 and 2
since there is a large amount of energy in the reactor core
and since the limiting Design Basis Accidents are assumed to |

occur in these modes. This is consistent with he I
|requirements for operation of the Recirculation System

(LC0 3.4.1).

In MODES 3, 4, and 5, the Recirculation System is not
required to be in operation, and when not in operation
sufficient flow is not available to evaluate jet pump ioperability. |

(continued)
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Jet Pumps
B 3.4.2

o
BASES (continued)

ACTIONS Ad

An inoperable jet pump can increase the blowdown area and
reduce the capability of reflooding during a design basis
LOCA. If the jet pumps cannot be restored to OPERABLE
status in the associated Completion Time, the plant must be
placed in MODE 3 in which the LC0 does not apply. The
allowed Completion Time of 12 hours is reasonable, based on
operating experience, to reach the required MODES from full

' power in an orderly manner and without challenging plant
systems.

The Completion Time of Required Action A.1 contains a Note
-to clarify that all jet pumps are treated as an entity with
a single Completion Time, i.e., the Completion Time is on a
condition basis.

SURVEILLANCE SR 3.4.2.1
REQUIREMENTS

This SR is designed to detect significant degradation in jet
f's pump performance that precedes: jet pump failure (Ref. 2).
Q This SR is required to be performed only when the loop has

forced recirculation flow since surveillance checks and -"measurements can only be performed during jet pump
operation. The jet pump failure of concern is a complete
mixer displacement due to jet pump beam failure. Jet pump
plugging is also of concern since it adds flow resistance to
the recirculation loop. Significant degradation is
indicated if the specified criteria confirm unacceptable
deviations from established patterns or relationships. The
allowable deviations from the established patterns have been
developed based on the variations experienced at plants
during normal operation and with jet pump assembly failures
(Refs. 2 and 3).

Three criteria are provided. The first criterion
(SR 3.4.2.1.a) is relatively sensitive to changes in jet
pump performance and is relatively easy to perform. The
second and third criteria (SR 3.4.2.1.b and SR 3.4.2.lc)
provide a better indication of true jet pump OPERABILITY and
therefore do not require as stringent limits, although they
are more difficult to perform. If either criterion is

(continued)

p (continued)
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Jet Pumps
B 3.4.2

BASES (continued)

SURVEILLANCE satisfied, the jet pumps are considered OPERABLE.
REQllIREMENTS Typically, the first criterion is verified; however, if

(continued) this criterion is not met, the second or third must be met.

The first criterion examines the recirculation pump speed
operating characteristics (pump and loop flow versus pump
speed) that are determined by the flow resistance from the
loop suction through the jct pump nozzles. A change in the
relationship indicates a plug, flow restriction, loss in
pump hydraulic performance, leakage, or rew flow path
between the recirculation pump discharge nd jet pump
nozzle. For this criterion, the pump flow and loop flow
versus pump speed relationship must be verified.

Should this first criterion not be met, an additional
criterion may be evaluated before declaring a jet pump
inoperable. Individual jet pumps in a recirculation loop
normally do not have the same flow. The unequal flow is due
to the drive flow manifold, which does not distribute flow
equally to all risers. The flow (or jet pump diffuser-to-
lower plenum differential pressure) pattern or relationship
of one jet pump to the loop average is repeatable. An
appreciable change in this relationship is an indication
that increased (or reduced) resistance has occurred in one
of the jet. pumps. This may be seen as an increase in the
relative flow for a jet pump that has experienced beam
cracks.

The deviations from normal are considered indicative of a
potential problem in the recirculation drive flow or jet
pump system (Ref. 2). Normal flow ranges and established
jet pump flow and differential pressure patterns are
established by plotting historical data as discussed in
Reference 2.

(For this facility, jet pump flow is measured as follows:)

The 24-hour Frequency has been shown by operating experience
to be timely for detecting jet pump degradation, and is
consistent with the Surveillance Frequency for recirculation
loop operability verification.

(continued)
--.

(continued)
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Jet Pumps
B 3.4.2

r3
Q BASES (continued) -

SVRVEILLANCE This SR is not required to be performed when THERMAL POWER
REQUIREMENTS is 5 25% of RATED THERMAL POWER. During low flow

(continued) conditions, jet punip noise approached the threshold response
of the associate flow instrumentation and precludes the
collection of repeatable and meaningful data.

REFERENCES 1, [ Unit Name) FSAR, Section (6.3), "[ Title)."

-2. GE Service Information Letter No. 330, " Jet Pump Beam
Cracks," June 9, 1990.

3. NUREG/CR-3052, " Closeout of IE Bulletin 80-07: BWR Jet
Pump Assembly Failure," November 1984.

=
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S/RVs
B 3.4.3

,m

( ) B 3.4 REACTOR COOLANT SYSTEM (RCS)
w

B 3.4.3 Safety / Relief Valves (S/RVs)

BASES

BACKGROUND The American Society of Mechanical Engineers (ASME) Boiler
and Pressure Vessel Code requires the reactor pressure
vessel be ;;rotected from overpressure during upset condition
by self-actuated safety valves. As part of the nuclear
~ pressure relief system, the size and number of S/RVs are
selected such that peak pressure in the nuclear system will
not exceed the ASME Code limits for the reactor coolant
pressure boundary.

The S/RVs are located on the main steam lines between the
reactor vessel and the first isolation valve within the
drywell. The S/RVs can actuate by either of two modes-tte
safety mode or the. relief mode. In the safety mode (or
spring mode of operation), the spring-loaded pilot valve
opens when steam pressure at the valve inlet overcomes the
spring force holding the pilot valve closed. Opening the
pilot valve allows a pressure differential to develop across

.O the main valve piston and opens the main valve. This
(~) satisfies the Code requirement. In the relief mode, valves

may be opened manually or automatically at the selected
preset pressure to perform the Automatic Depressurization
System (ADS) function.

Each S/RV discharges steam through a discharge line to a
point belew the minimum water level in the suppression pool.
The S/RVs that provide the relief mode are the low-low set
(LLS) valves and the ADS valves. The LLS requirements are
specified in LC0 3.6.1.8 and-the ADS requirements are
s )ecified in LC0 3.5.1. The instrumentation associated with
t1e relief valve function is discussed in the Bases for
LCO 3.3.6.3.

APPLICABLE The overpressure protection system must accommodate the most
SAFETY ANALYSES severe pressurization transient. Evaluations have

determined that the most severe transient is the closure of
all main steam line isolation valves (MSIVs) followed by
reactor scram on high neutron flux (i.e., failure of the

(continued)

n (continued)
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S/RVs
B 3.4.3

BASES (continued)

APPLICABLE direct scram associated with MSIV position) (Ref. 1). For
SAFETY ANALYSES the purpose of the analyses,11 S/RVs are assumed to operate

(continued) in the safety mode. The analysis results demonstrate that
the design S/RV capacity is capable of maintaining reactor
pressure below the ASME Code limit of 110% of vessel design
pressure (110% x 1250 psig = 1375 psig). This LC0 helps to
ensure that the acceptance limit of 1375 psig is met during
the Design Basis Event.

Reference 2 discusse; additional events which are expected
tofactuate the S/RVs. From an overpressure standpoint,
these events are bounded by the MSIV closure with flux scram
event described above.

S/RVs satisfies Criterion 3 of the NRC Interim Policy
Statement.

LC0 Eleven S/RVs are required to be OPERABLE to satisfy the
assumptions of the safety analysis (Refs. I and 2). The
system is OPERABLE when:

a. All components necessary to provide the function are
functional and in service; and

b. All required surveillance i; current and has
demonstrated performance within acceptance criteria of
each surveillance test.

The S/RV setpoints are established to ensure that the ASME
Code limit on peak reactor pressure is satisfied. The ASME
Code specifications require the lowest safety valve setpoint
to be at or below vessel design pressure (1250 psig) and the
highest safety valve to be set so that the total accumulated
pressure does not exceed 110% of the design pressure for
overpressurization conditions. The transient evaluations in
the FSAR are based on these setpoints, but also include the
additional uncertainties of 1% of the nominal setpoint
drift and to provide an added degree of conservatism.

Operation with less valve OPERABLE than specified, or with
setpoints outside the ASME limits, could result in a more
severe reactor response to a transient than predicted,
possibly resulting in the ASME Code limit on reactor
pressure being exceeded.

(continued)
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S/RVs
B 3.4.3

p
- BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, all S/RVs must be OPERABLE since
considerable energy may be in the reactor core and the
limiting design basis transients are assumed to occur in
these MODES. The S/RVs may be required to provide pressure
relief to discharge energy from the core until such time
that the Residual Heat Removal (RHR) System is capable of
remaining core heat.

In MODE 4, decay heat is low enough for the RHR System to
, provide adequate cooling and reactor pressure is low enough
' that the overpressure limit can not be approached by assumed
operational transients or accidents. In MODE 5, the reactor
vessel head is unbolted or removed and the reactor is at
atmospheric pressure. The S/RV function is not needed
during these conditions.

ACTIONS eul

With the safety function of one S/RV inoperable, the
remaining OPERABLE S/RVs are capable of providing the
necessary overpressure protection. Because of additional

h design margin, the ASME Code limits for the RCPB can also be
satisfied with two S/RVs inoperable. However, the
reliability of the pressure relief system is reduced because
additional failures in the remaining OPERABLE S/RVs could
result in failure to adequately relieve pressure during a
limiting event. For this reason, continued operation is
permitted for 14 days.

The 14-day Completion Time to restore the inoperable S/RVs
to OPERABLE status is based on the relief capability of the
remaining S/RVs, the low probability of an event requiring
S/RV actuation, and a reasonable time to complete the
Required Action. The Completion Time has been provided with
a Note to clarify that all S/RVs are treated as an entity
with a single Completion Time, i.e., the Completion Time is
on a Condition Basis.

B.1 and B.2

With less than the minimum number of S/RVs OPERABLE, a
transient may result in the violation of the ASME Code limit

(continued)

(continued)
(w
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S/RVs
B 3.4.3

BASES (continued)

ACTIONS on reactor pressure. If the safety function of the
(continued) inoperable 5/RVs cannot be restored to OPERABLE status

within the associated Completion Time or if the safety
function of three or more S/RVs is inoperable, the plant
must be placed in a MODE in which the LCO does not apply.
This is done by placing the plant in MODE 3 within 12 hours
and in MODE 4 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

_

SURVEILLANCE SR 3'4'.3.1.

REQUIREMENTS
This SR demonstrates that the S/RVs will open at the
pressures assumed in the safety analysis of Reference 1.
These pressure settings are as follows: [4 valves at
1090 10.9, 4' valves at- 1100 11.0, and 3 valves at
1110 11.1] psig. :The demonstration of the S/RV lift
settings must be performed during shutdown, since this is a
bench test, and to be done in accordance with the provNcm
of SR 3.0.5. The lift . setting. pressure shall correspead to
ambient conditions of the valves at nominal operating
temperatures and pressures.

The 18-month Frequency was selected because.this
Surveillance must be performed during shutdown conditions
and is based on the time between refuelings.

SR 3.4.3.2

A manual actuation of each S/RV is performed to verify that,
mechanically, the valve is functioning properly and that no
blockage exists in the valve discharge line. This can be
demonstrated by the response of the turbine control vrlves
or bypass valve, or by a change in the measured steam flow
or any other method suitable to verify steam flow. Adequate
reactor steam dome pressure must be available to perform
this test to avoid damaging the valve. Sufficient time is
thenfore allowed after the required pressure is achieved to
pm . arm this test. Adequate pressure at which this test is
to be performed is 920 psig (the pressure recommended by the
valve manufacturer). Plant startup is allowed prior to

(continued)

(continued)
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S/RVs
B 3.4.3

.

BASES (continued)

SURVEILLANCE performing this test because valve OPERABILITY and the
REQUIREMENTS setpoints for overpressure protection are verified, per ASME

(continued) Code requirements, prior to valve installation. If a valve
fails to actuate due only to the failure of the solenoid but
is capable of opening on overpressure, the S/RV is
considered OPERABLE.

The 18-month Frequency is consistent with SR 3.4.3.1 to
ensure that the S/RVs are manually actuated following
removal for refurbishment and/or lift setting testing.

The 12 hours allowed for manual actuation after the required
pressure is reached is sufficient to achieve stable
conditions.for test and provides a reasonable time to
complete the SR.

REFERENCES 1. [ Unit Name] FSAR, Section [5.2.2.2.4], "[ Title]."

2. [ Unit Name] FSAR, Section T15], "[ Title]."

O
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RCS Operational LEAKAGE
B 3.4.4

i
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77 B 3.4 REACTOR COOLANT SYSTEM (RCS)

t,v) B 3.4.4 RCS Operational LEAKAGE

BASES

BACKGROUND The RCS includes systems and components that contain or
transport the coolant to or from the reactor core. The
pressure containing components of the RCS and the portions
of connecting systems out to and including the isolation
valves ~ define the reactor coolant pressure boundary (RCPB).
The joints of the RCPB components are welded or bolted.

During plant life, the joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE, through
either normal operational wear or mechanical deterioration.
The. purpose of the RCS operational LEAKAGE LC0 is to limit
LEAKAGE from these sources to amounts that do not compromise
safety. This LCO specifies the types and limits of LEAKAGE
and the methods used to identify and quantify it.

10 CFR 50, Appendix A, GDC 30 (Ref. 1) requires means for
detecting and, to the extent practical, identifying the
source of reactor coolant LEAKAGE. Regulatory Guide 1.45

(O
(Ref. 2) describes acceptable methods for selecting LEAKAGE

j detection systems for the RCPB.

The safety significance of leaks from the RCPB varies widely
depending on the source, rate, and duration of the leaks.
Therefore, detection of LEAKAGE in the primary containment
is necessary. Methods for quickly separating the identified
LEAKAGE from the unidentified LEAKAGE are necessary to
provide the operators quantitative information to permit
them to take corrective action should a leak occur which is
detrimental to the safety of the facility or the public.

A limited amount of LEAKAGE inside primary containment is
expected from auxiliary systems that cannot be made 100%
leaktight. LEAKAGE from these systems should be detected
and isolated from the primary containment atmosphere, if
possible, to not mask RCS operational LEAKAGE detection.

This LCO deals with protection of the RCPB from degradation
ai.d the core from inadequate cooling, in addition to
pre.onting the accident analyses radiation release
assumptions from being exceeded. The consequences of
violatng this LC0 include the possibility of a
loss-of-coolant accident.

(continued)
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RCS Operational LEAKAGE
B 3.4.4

BASES (continued)

APPLICABLf. The allowable RCS operational LEAKAGE limits are based on
SAf 7Y ANALYSES the predicted and experimentally observed behavior of pipe

reacks. Tne r Jally expected background LEAKAGE due to
equipment des'gn and the detection capability of the
instrumentation for determining system LEAKAM were also
considered. The evidence from experiments st., gests that,
for LEAKAGE even greater than the specified unidentified
LEAKAGE limits, the arobability is sm;'l that the
imperfection or crac( associated with such LEAKAGE would
grow rapidly.

The unidentified LEAKAGE flow limit allows time for
corrective action before the RCPB could be significantly
compromised. The 5-gpm limit is a small fraction of the
calculated flow from a critical crack in the primary system
piping. Crack behavior from experimental programs (Refs. 3
and 4) shows that leak rates of hundreds of gpm will precede
crack instability (Ref. 5).

The above analyses establish the acceptance limits for RCS
operational LEAKAGE. Reference to these analyses is used to
assess changes to the facility which could affect
operational LEAKAGE as they relate to the acceptance limits.

The low limit on increase in unidentified LEAKAGE assumes a
failure mechanism of intergranular stress corrosion cracking
.(IGSCC) that )roduces tight cracks. This flow-increase
limit is capa)1e of providing an early warning of such
deterioration.

No applicable safety analysis assumes the total LEAKAGE
limit. The total LEAKAGE limit considers RCS inventory

a makeup capability and drywell floor sump capacity.

RCS operational LEAKAGE satisfies Criterion 2 of the NRC
Interim Policy Statement,

y

LC0 a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being
indicative of material degradation. LEAKAGE of this
type is unacceptable as the leak itself could cause

'

(continued)

(continued)
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RCS Operational LEAKAGE
B 3.4.4

/3 BASES (continued)

LCO further deterioration, resulting in higher LEAKAGE.
(continued) Violation of this LC0 could result ';n continued

degradation of the RCPB.

b. Unidentified LEAKAGE

Five gallons per minute (gpm) of unidentified LEAKAGE
is allowed as a reasonable minimum detectable amount
that the containment air monitoring, drywell sump
level monitoring, and containment air cooler
condensate flow rate monitoring equipment can detect
within a reasonable time period. Violation of this
LCO could result in continued degradation of the RCPB.

c. Jotal LEAKAGE

The total LEAKAGE limit is based on a reasonable
minimum detectable amount. The limit also accounts
for LEAKAGE from known sources (identified LEAKAGE).
Violation of this LCO indicates an unexpected amount
of LEAKAGE and, therefore, could indicate new or
additional degradation in a RCPB component or system,

d. Unidentified LEAKAGE Increase

An unidentified LEAKAGE increact of 2 gpm in any
24-hour period indicates a potential flaw in the RCPB
and must be quickly evaluated to determine the source
and extent of the LEAKAGE. The increase is measured
relative to the steady-state value; temporary changes
in LEAKAGE rate as a result of transient conditions
(e.g., startup) are not considered. As such, the
2-gpm increase limit is only applicable in MODE 1 when
operating pressures and temperatures are established.
Violation of this LC0 could result in continued
degradation of the RCPB.

LLAKAGE rate determination is made based on use of
instrumentation meeting the OPERABILITY requirements of
LCO 3.4.6, "RCS Leakage Detection Instrumentation."

(continued)
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RCS Operational LEAKAGE
B 3.4.4

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, the RCS operational LEAKAGE LCOs
a> ply, because the potential for RCPB LEAKAGE is greatest
w1en the reactor is pressurized. Therefore, detection of
RCPB LEAKAGE is required during MODES 1, 2, and 3.

In MODES 4 and 5, RCS operational LEAKAGE limits are not
required since the reactor is not pressurized and stresses
in the RCPB materials and potential for LEAKAGE are reduced.

A Note has been included to provide clarification that
Conditions A, B, and C are treated as an entity with a
single Completion Time.

ACTIONS A.1 and B.1

With the unidentified LEAKAGE, the total LEAKAGE, or with
both greater than the required limits, actions must be taken
to identify the source and determine the significance of the
leak. Because the LEAKAGE limits are conservatively below
the LEAKAGE that would constitute a critical crack size,
4 hours are allowed to verify and reduce the LEAKAGE rates
before the reactor must be shut down. If a change in
unidentified LEAKAGE has been identified and quantified, it
may be reclassified and considered as identified LEAKAGE;
however, the total LEAKAGE limit would remain unchanged.

[.d_And C.2

An unidentified LEAKAGE increase of 2 gpm in a 24-hour
period is an indication of a potential flaw in the RCPB and
must be quickly evaluated.

Although the increase does not necessarily violate the
absolute unidentified LEAKAGE limit, certain susceptible
components must be determined to be not the source of the
LEAKAGE within the required Completion Time. RCS type 304
and type 316 austenitic stainless-steel piping that is
subject to high stress or that contains relatively stagnant
or intermittent flow fluids must be evaluated and eliminated
as the source of the increased LEAKAGE. This piping is very
susceptible to IGSCC.

(continued)
_

(continued)
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RCS Operational LEAKAGE
,

B 3.4.4

BASES (continued)

ACTIONS Alternatively, the LEAKAGE rate must be restored to within
(continued) limits within the required Completion Time.

The 4-hour Completion Time is reasonable to properly verify
the source or reduce the LEAKAGE increase befort ihe reactor
must be shut down without unduly jeopardizing phat safety.

D.1 and D.2

If any one of the Required Actions A.1 and B.1 and C.1 and
C.2 cannot be met within the 4-hour Completion Time, the
reactor must be placed in a MODE in which the LC0 does not
apply. This is done by placing the unit in MODE 3 within
12 hours and in MODE 4 within 36 hours.

The allowed Completion Times arc reasonable, based on
operating experience, to reach the required MODES from full
power in an orderly manner and without challenging plant
safety systems.

_

SURVEILLANCE SR 3.4.4.1
(N REQUIREMENTS
i, The RCS LEAKAGE is monitored by a variety of instruments

designed to provide alarms when LEAKAGE is indicated and to'

quantify the various types of LEAKAGE. LEAKAGE detection
instrumentation is discussed in more detail in the Bases for
LC0 3.4.6. Sump level and flow rate are typically monitored
to determine actual LEAKAGE rates; however, any method may
be used to quantify LEAKAGE within the guidelines of
Reference 2. In conjunction with alarms and other
administrative controls, an 8-hour Frequency for this
Surveillance is appropriate for identifying LEAKAGE and for
tracking trends.

SR 3.4.4.2

The leaktight integrity of the RCPB is verified by visual
inspection. The Inservice Testing Program and operational
hydrostatic tests at normal operating pressure are
acceptable means of verifying no RCPB LEAKAGE. The 18-month
Frequency is based on the refueling cycle for inspection
accessibility and adequately verifies RCPB integrity.

(continued)
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RCS Operational LEAKAGE
B 3.4.4

BASES (contir.ued)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 30, " Quality Of
Reactor Coolant Pressure Boundary."

2. Regulatory Guide 1.45, ' Reactor Coolant Pressure
Boundary Leakage Detection Systems," May 1973.

3. GEAP-5620 " Failure Behavior in ASTM A106 Pipes
Containing Axial Through-Wall Flaws," April 1968.

4. NUREG-76/067, " Investigation and Evaluation of
Cracking in Austenitic Stainless Steel Piping of g
Boiling Water Reactor Plants," October 1975. j

5. [ Unit Name) FSAR, Section (5.2.7.5.2], "[ Title)."
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RCS PlV Leakage
B 3.4.5

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Pressure Isolation Valve (PIV) Leakaoe
,

BASES

BACKGROUND 10 CFR 50.2,10 CFR 50.55a(c), and GDC 55 of 10 CFR 50,
Appendix A (Refs.1, 2, and 3) define RCS PIVs as any two
normally closed valves in series within the reactor coolant

. pressure boundary (RCPB
: from an attached low pre)ssure system.that separate the high pressure RCSPIVs are designed to
' meet the requirements of Reference 4. During their lives,
these valves can produce varying amounts of reactor _ coolant

' leakage _ through either normal operational wear or mechanical
' deterioration.

The RCS P!V LCO allows RCS high pressore operation when
leakage through these valves exists in amounts that do not

4

compromiso| safety. The PIV leakage limit applies to each
individual valve. Leakage through these val.es is not
included in any allowable LEAKAG: specified in LCO 3.4.4.

Although this specification provides a limit on allowable
PIV leakage rate, its main purpose is to prevent,

- overpressure failure of the low pressure portions of
connecting systems._'The leakage limit is an indication

t
that the PIVs between the RCS and.the connecting systems
are degraded or degrading. -PIV leakage could lead to
overpressure of the low pressure piping ~or components.
Failure consequences could be a loss-of-coolant accident
(LOCA)_ outside of. containment, an unanalyzed accident, which
could degrade the ability for low pressure injection.

The basis for this LC0 is the 1975 Reactor Safety Study-

(Ref. 5) that identified potential intersystem LOCAs as a
significant- contributor to the risk of core melt.- A
subsequent study (Ref. 6) evaluated various PIV
configurations to determine the probability of intersystem
LOCAs. This-later study concluded-that periodic leak
testing of the PIVs can substantially reduce intersystem
LOCA probability.

(continued)

(continued)
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RCS PlV Leakage
B 3.4.5

BASES (continued)

BACKGROUND PIVs are provided to isolate the RCS from the following
(continued) typically connected systems:

a. Residual Heat Removal (RHR) System;

b. Low Pressure Core Spray System;

c. High Presst.re Coolant Injection System; and

d. Reactor Core Isolation Cooling System.

The PIVs are listed in Reference 7.

Violation of this LC0 could result in continued degradation
of a PIV, which could lead to overpressurization of a low
pressure system and the loss of the integrity of a
fission-product barrier.

APPLICABLE Reference 5 identified potential intersystem LOCAs as a
SAFETY ANALYSES significant contributor to the risk of core melt. The

(con d ued) dominant accident sequence in the intersystem LOCA category
is [the failure of the low pressure portion of the RHR
System outside of containment. The accident is the result
of a postulated failure of the PIVs, which are part of the
RCS pressure boundary, and the subsequent pressurization of
the RHR System downstream of the P!Vs from the RCS. Because
the low pressure portion of the RHR System is typically
designed for [800] psig, overpressurization failure of the,

RHR low pressure line would result in a LOCA outside
containment and subsequent risk of core melt.]

Reference 6 evaluated various PlV configurations, leak
testing of the valves, and operational changes to determine
the effect on the probability of intersystem LOCAs. This
study concluded that periodic leak testing of the PIVs can

_ substantially reduce the probability of an intersystem LOCA.

Leakage from the PIVs is e factor in the dose rates that are
used in safety and accident analyses. Therefore, the
leakage must be maintairied within LC0 limits to ensure that
assumptions used in the analyses are valid.

(continued)

(continued)
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RCS PIV Leakage
B 3.4.5

BASES (continued)

APPLICABLE PIV leakage is not considered in any Design Basis Accident.
SAFETY ANALYSES- analyses, however. This specification provides for

(continued) monitoring the condition of the RCPB to detect PIV
degradation that has the potential to cause a LOCA outside

'..
of containment, which has not been analyzed. Compliance -
with this LC0 ensures that an unanalyzed condition will not

r be entered. Therefore, RCS PlV leakage satisfies
Criterion 2 of the NRC Interim Policy Statement.

|
|

LCO RCS PIV_ leakage is leakage into closed systems connected tJ
the RCS. Isolation valve leakage is usually on the order of i

drops per minute.- Leakage that increases significantly
suggests that something is operationally wrong and :
corrective action must be taken. Violation of this LC0
could resultiin continued degradation of a PlV, which could.
lead to overpressurization of a low pressure system and the.

loss of the integrity of a fission-product barrier.:'

For the two PIVs ~in series,- the leakage requirement applies-
to each valve individually and not to the combined leakage
across both valves. If the PIVs are not individually leak,

tested, one valve may have failed completely and not be
' detected if the other valve in series meets the leakage

requirement. In this situation, the protection provided by
redundant valves would be lost.

The LCO PIV leakage limit is 0.5 gpm per nominal inch of
valve size with a maximum limit of 5 gpm. The previous
criterion of -l gpm for all- valve sizes imposed an
unjustified penalty-on the larger valves without providing
information on potential valve degradation and resulted-in
higher personnel radiation exposures. A study concluded a
leak rate limit based on valve size was superior to a single
allewable value.

|- Reference 8 permits leak' age testing at a lower pressure
differential than between the specified maximum RCS pressure
and the normal pressure of the connected system during RCS
operation-(the maximum pressure differential). The observed
rate is adjusted to the maximum pre.ssure differential _by
assuming-leakage is directly proportional-to-the pressure

- differential- to the one-half power.

(continued)
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RCS PlV Leakage
B 3.4.5

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, this LCO applies because the PIV
leakage potential is greatest when the RCS is pressurized.

In MODES 4 and 5, leakage limits are not provided because
the lower reactor coolant pressure results in a reduced
potential for leakage and for a LOCA outside the
containment. Accordingly, the potential for the
consequences of reactor coolant leakage is far lower during
these MODES.

A Note has been added to provide clarification that each
flow path is independent and is treated as a separate entity
with a separate Completion Time for the purpose of this LCO.

ACTIONS A.l. A.2.1. and A.2.2

Four hours are provided to reduce leakage in excess of the
allowable limit. The period permits operation to continue
under stable conditions while corrective actions to reseat
the leaking PlVs are taken. The 4 hours allow these actions
and restrict the time of operation with leaking valves.

Alternatively, the flow path must be isolated by two other
valves. Required Action A.2.1 and Requir6d Action A.2.2 are
modified by a Note that the valves used for isolation must
meet the same leakage requirements as the PIVs and must be
on the RCPB.

Required Action A.2.1 requires that the initial isolation
with one valve must be performed within 4 hours of exceeding
the limit. This 4-hour Completion Time is based on the same
rationale as the time for Required Action A.I.

Required Action A.2.2 specifies that the double isolation
barrier of two valves be restored by closing another valve
qualified for isolation or restoring one leaking PIV. The
72-hour time after exceeding the limit considers the time
required to complete the action and the low probability of a
second valve failing during this time period.

RCS PlV leakage is considered out of limits if the equipment
used to measure RCS PIV leakage is determined to be
inoperable at the time SR 3.4.6.1 is performed. Required

(continued)

(continued)
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RCS PIV Leakage
B 3.4.5 |

BASES (continued)

ACTIONS Action A.1 or RerJ1:ed Action A.2.1 and Required
(continued) Action A.2.2 ap At to restoring such equipment to

OPERABLE status.

B.1 and B.2

If leakage cannot be reduced or the system isolated, the RCS |
must be placed in a MODE in which the requirement does not
apply. This is done by placing the plant in MODE 3 within
12 hours and MODE 4 within 36 hours. This action may reduce

^

the leakage and also reduces the potential for a LOCA
outside the containment. The Completion Times are

i reasonable, based on operating experience, to achieve the
required MODES from full power in an orderly manner and
without challenging plant systems.

;

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

Performance of leakage testing on each RCS PIV or isolation '

valve used to satisfy Required Action A.2.1 or Required

O- Action A.2.2 is required to verify that leakage is below the '

specified limit and to identify each leaking valve. The ,

leakage limit of 0.5 gpm per-inch of- nominal valve diameter
up to 5 gpm maximum applies to each valve. Lenkage testing
requires a stable pressure condition.-

(for this facility, RCS PIV or-isolation valve leakage is
measured as follows:]

Testing is to be performed every 9 months, but may be
extended up to a maximum of 18 months, a typical refueling
cycle, if the plant does not go into MODE 4 for at least-
7 days. 'The 18-month Frequency required in 10 CFR 50.55a(g)
(Ref. 9), is within the American Society of Mechanical
Engineers (ASME) Code, Section XI Frequency requirement
(Ref. 10) and is based on the prudence of performing
Surveillances such as this only during an outage. The
Surveillance'needs stable conditions and has the potential
for an unplanned plant transient if performed with the plant
at power.

(continued)

(continued)
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RCS PlV Leakage
B 3.4.5

BASES (continued)

SURVEILLANCE In addition, testing must be performed once after the valve
REQUIREMENTS has been opened by flow or exercised to ensure tight

(continued) reseating. PlVs disturbed in the performance of this
Surveillance should also be tested unless documentation
shows that an infinite testing loop cannot practically be
avoided. Testing must be performed within 24 hours after
the valve has been reseated. Within 24 hours is a
reasonable and practical time limit for performing this test
after opening or reseating a valve.

SR 3.0.4 is excepted for entry into MODE 3 to permit leak
testing at high differential pressures with stable
conditions not possible in the lower MODES.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Section 50.2, " Definitions-Reactor Coolant Pressure
Boundary."

2. Title 10, Code of Federal Regulations, Part 50,
Section 50.55a, " Codes and Standards," Subsection (c),
" Reactor Coolant Pro L sure Boundary."

3. Title 10, Code of Federal Regulations, Part 50,
Appendix A, Section V, " Reactor Containment," Part 55,
" Reactor Coolant Pressure Boundary Penetrating
Containment."

4. ASME Boiler and Pressure Vessel Code, Section XI,
Subsection IWV, " Inservice Testing of Valves in
Nuclear Power Plants."

5. U.S. Nuclear Regulatory Commission (NRC), " Reactor
Safety Study-An Assessment of Accident Risks in U.S.
Commercial Nuclear Power Plants," Appendix V, WASH-
1400 (NUREG-75/014), October 1975.

6. U.S. NRC, "The Probability of Intersystem LOCA:,

Impact Due to Leak Testing and Operational Changes,"
NUREG-0677, May 1980.

7. [ ]

(continued)

(continued)
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RCS PlV Leakage
B 3.4.5

BASES (continued)

REFERENCES 8. ASME Boiler and Pressure Vessel Code, Section XI,
(continued) Subsection IWV, " Inservice Testing of Valves in

Nuclear Power Plants," paragraph IWV-3423(e).

9. Title 10, Code of Federal Regulations, Part 50,
Section 50.55a, " Codes and Standards," Subsection (g),
" Inservice Inspection Requirements."

10. ASME Boiler and Pressure Vessel Code, Section XI,
Subsection IWV, " Inservice Testing of Valves in
Nuclear Power Plants," paragraph IWV-3422.

.

O

O ,
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RCS LEAKAGE Detection Instrumentation
B 3.4.6

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS LEAKAGE Detection Instrumentation

BASES

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref.1) requires means
for detecting and, to the extent pr:ctical, identifying the
location of the source of RCS LEAKAGE. Regulatory
Guide ~ 1.45 (Ref. 2) describes acceptable methods for

r . selecting LEAKAGE detecting systems.

Limits'en LEAKAGE from the reactor coolant pressure boundary
RCPB)~are required so that appropriate action can be taken

<b(efore the integrity of the RCPB is impaired (Ref. 2).
LEAKAGEidetection-systems for the RCS are provided to alert
the' operators when LEAKAGE rates above normal background
levels are detected and also to supply quantitative
measurement:of LEAKAGE rates. The Bases for LCO 3.4.5 .

discuss the limits!on RCS LEAKAGE rates. '

Systems for' separating the LEAKAGE of an identified source
from an unidentified source are necessary to provide promat

j and quantitative information to the operators to permit t1em
s to take immediate corrective action.

i

LEAKAGE from the RCPB inside the drywell is-detected by at
least one of two'or three independently. monitored variables,
such as sump level changes and drywell gaseous and
particulate radioactivity levels. The primary means of
quantifying LEAKAGE in the drywell is the drywell floor i
drain sump monitoring system. ' J

'

,

The drywell floor drain sump monitoring system monitors the.
LEAKAGE collected in the sump. This unidentified LEAKAGE- <

consists of LEAKAGE:from control rod drives, valve flanges
or packings, floor drains, Closed-Cooling Water System, and

:drywell air cooling unit condensate drains, and any LEAKAGE
not collected in the drywell equipment drain sump. The
drywell floor drain sump has transmitters that supply level
indications in the main control room. <

The _ floor drain sump level indicators have switches that
start and stop the sump pumps when required. A timer starts,
each time the sump is pumped down to the low level setpoint.

(continued)

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.6

BASES (continued)

BACKGROUND If the sump fills to the high level setpoint before the
(continued) timer ends, an alarm sounds in the control room, indicating

a LEAKAGE rate into the sump in excess of a preset limit.

A flow indicator in the discharge line of the drywell floor
drain sump pumps provides flow indication in the control
room. The pumps can also be started from the control room.

The drywell air monitoring systems continuously monitor the
drywell atmosphere for airborne particulate and gaseous
radioactivity. A sudden increase of radioactivity, which
may be attributed to RCPB steam or reactor water LEAKAGE, is
annunciated in the control room. The drywell air
particulate and gaseous radioactivity monitoring systems are
not capable of quantifying LEAKAGE rates, but are sensitive
enough to indicate increased LEAKAGE rates of I gpm within
I hour. Larger changes in LEAKAGE rates are detected in
proportionally shorter times (Ref. 3).

[ Condensate from four of the six drywell coolers is routed
to the drywell floor drain sump and is monitored by a flow
transmitter which provides indication and alarms in the
control room. This Drywell Air Cooler Condensate Flow Rate
Monitoring System serves as an added indicator, but not
quantifier, of RCS unidentified LEAKAGE.]

APPLICABLE A threat of significant compromise to the RCPB exists if the
SAFETY ANALYSES barrier contains a crack that is large enough to propagate

rapidly. LEAKAGE rate limits are set low enough to detect
the LEAKAGE emitted from a single crack in the RCPB (Refs. 4
and 5). Each of the LEAKAGE detection systems inside the
drywell is designed with the capability of detecting LEAKAGE
less than the established LEAKAGE rate limits and providing
appropriate alarm of excess LEAKAGE in the control room.

A control room alarm allows the operators to evaluate the
significance of the indicated LEAKAGE and, if necessary,
shut down the reactor for further investigation and
corrective action. The allowed LEAKAGE rates are well below
the rates predicted for critical crack sizes (Ref. 6).
Therefore, these actions provide adequate response before a
significant break in the RCPB can occur.

(continued)

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.6

BASES (continued)

APPLICABLE Modification to the RCS LEAKAGE detection instrumentation
SAFETY ANALYSES could affect the ability to detect LEAKAGE. Therefore,

(continued) Reference 6 should be referred to when making changes to the
RCS LEAKAGE detection instrumentation to assess the effect
of the changes in relation to the acceptance limits.

RCS LEAKAGE detection instrumentation satisfies Criterion 1
of the NRC Interim Policy Statement.

LCO The drywell floor drai1 sump monitoring system is required
to quantify the unidentified LEAKAGE from the RCS. Thus,
for the system to be considered OPERABLE, either the flow
monitoring or the sump level monitoring portion of the
system must be OPERABLE. The other monitoring systems
provide early alarms to the operators so closer examination
of other detection systems will be made to determine the
extent of any corrective action that may be required. With
the LEAKAGE detection systems inoperable, monitoring for
LEAKAGE in the RCPB is degraded.

[For this facility, OPERABLE LEAKAGE detectiony.

instrumentation consists of the following:]

[For this facility, the following support systems are
required to be OPERABLE to ensure LEAKAGE detection
instrumentation OPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not require declaring the LEAKAGE
detection instrumentation inoperable and their justification
are as follows:]

APPLICABILITY In MODES 1, 2, and 3, LEAKAGE detection systems are required
OPERABLE to support LC0 3.4.5, "RCS Operational LEAKAGE."
This applicability is consistent with that for LC0 3.4.5.

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.6

BASES (continued)

ACTIONS A.I. A.2.1 and A.2.2

With the drywell floor drain sump monitoring system
inoperable, no other form of sampling can provide the
equivalent information. However, the atmospheric activity

and the drywell air cooler condensate flow rate
monitor [does provide indication of changes in LEAKAGE.monitor)
Twenty-four hours are allowed to restore the drain sump
monitoring system to OPERABLE status, or Condition E must be
entered. Twenty-four hours limits the time that operation
can continue without the ability to measure the leakage rate
and establish compliance with the LEAKAGE limits.
Alternatively, leakage rate may be determined by manually
pumping the sump or by measuring the sump level differences

( every 4 hours. If neither of these two i,ethods are

available, Condition E must be entered since LEAKAGE cannot
be quantified.

With the drywell floor drain sump monitoring system
inoperable, but with leakage rate being measured by manually
pumping the sump or measuring sump level differences,
operation may continue for 30 days. The 30 days allow
sufficient time to repair the system and recognize that a<

method to quantify leakage rate is available, but prevent
operation of the plant for a long period with a degraded
LEAKAGE detection system.

B.1 and B.2

With the required primary containment atmospheric
particulate and gaseous monitoring system inoperable, grab

- samples of the containment atmosphere shall be taken and
analyzed to provide periodic information. Provided a sample
is obtained and analyzed every 12 hours, the plant may
continue operation for up to 30 days.

The 12-hour interval provides periodic information that is
adequate to detect LEAVAGE. The 30-day Com)letion Time for
restoration recognizes that at least one otler form of leak
detection is available.

IC.11

[With the required primary containment air cooler condensate
flow rate monitoring system inoperable, samples shall be

(continued)

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.6

BASES (continued)

ACTIONS taken and analyzed every 12 hours to provide periodic
(continued) information. The 12-hour interval provides periodic,

information that is adequate to detect LEAKAGE and
recognizes that other forms of leak detection are
available.]

ID.1 and D.21

fWith the containment atmosphere radioactivity monitor and
whe containment air cooler condensate flow rate monitor
inoperable, the only means of detecting LEAKAGE is the
containment sump monitor. This condition does not provide2

the required diverse means of LEAKAGE detection. The
Required' Action is to restore either of the inoperable
monitors to OPERABLE status within 30 days to regain the
intended LEAKAGE detection diversity. The 30-day Completion
Time' ensures'that the plant will not be operated in a
degraded _ configuration for a lengthy time period.]

E.1 and E.2-

If a Required Action of Condition A, B, C, or D cannot be

O met within the required Com)1etion Time, the reactor must be
placed in a H0DE in which tie LCO does not apply. This
requires placing the reactor in at least MODE 3 within
12 hours and in MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based _ on operating
experience, to perform the actions in an orderly manner and
without challenging plant systems.

fd

With all required monitors inoperable, no automatic means of
monitoring LEAKAGE are available, and immediate plant
shutdown in accordance with LCO 3.0.3 is required.

SURVEILLANCE SR 3.4.6.1. SR 3.4.6.2. and SR 3.4.6.3
REQUIREMENTS

These SRs are the performance of a CHANNEL CHECK of each of
the RCS LEAKAGE detection monitors. The check gives,

reasonable confidence that each channel is operating
properly. The Frequency of 12 hours is based on

(continued)

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.6

BASES (continued)

SURVEILLANCE instrument reliability and is reasonable for detecting off-
REQUIREMENTS normal conditions. For this facility, a CHANNEL CHECK

(continued) consists of [ ).

SR 3.4.6u4. SR 3.4.6.5. and SR 3.4.6.6

These SRs are the performance of a CHANNEL FUNCTIONAL TEST
on each of the RCS LEAKAGE detection monitors. The test
ensures that the monitor can perform its function in the
desired manner. The test verifies the alarm setpoint and
relative accuracy of the instrument string. The Frequency
of 31 days considers instrument reliability, and operating
experience has shown it proper for detecting degradation.
For this facility, a CHANNEL FUNCTIONAL TEST consists of
[ ).

SR 3.4.6.7. SR 3.4.6.8. and SR 3.4.6.9

These SRs are the performance of a CHANNEL CAllBRATION for
each of the RCS LEAKAGE detection instrumentation channels.
The calibration verifies the accuracy of the instrument
string, including the instruments located inside
containment. The Frequency of [18] months it a typical
refueling cycle and considers channel reliability. Again,
operating experience has proven this Frequency is
acceptable. For this facility, a CHANNEL CAllBRATION
consists of [ ).

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50
(10 CFR 50), " Domestic Licensing of Production and
Utilization Facilities," Appendix A, Section IV,
" Fluid Systems," General Design Criterion 30, " Quality
of Reactor Coolant Pressure Boundary."

2. Regulatory Guide 1.45, "Reactcr Coolant Pressure
Boundary LEAKAGE Detection Systems," May 1973.

3. [ Unit Name) FSAR, Section [5.2.7.2.1), "[ Title).''

4. GEAP-5620, " Failure Behavior in ASTM A106 Pipes
Containing Axial Through-Wall Flows," April 1968.

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.6

,m

(Jl BASES (continued)%
|

REFERENCES 5. NUREG-75/067, " Investigation and Evaluation of I

(continued) Cracking in Austenitic Stainless Steel Piping of i
Boiling Water Reactor Plants," October 1975.

6. [Vnit Name] FSAR, Section (5.2.7.5.2], "[ Title)." 1
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 RCS Soecific Activity
|

BASES

i

BACKGROUND During circulation, the reactor coolant acquires radioactive >

materials due to release of fission products from fuel leaks
into the coolant and activation of corrosion products in the
reactor coolant. These radioactive materials in the coolant

fcan plate out in the RCS, and, at times, an accumulation
4' 'will break away to spike the normal level of radioactivity.

The release of coolant during a Design Basis Accident (DBA)
''could send radioactive materials into the environment.

Limits'onLthe maximum allowable level of radioactivity in
the reactor coolant are established to ensure that in the
event of a release of any radioactive material to the
environment'during a DBA, radiation doses are maintained
within the ' limits-of'10 CFR 100 (Ref.1).

This LCO cohiia'ns both iodine and total specific activityi
- limits. The iodine' isotopic ~ activities are expressed in

terms of a DOSE EQUIVALENT I-131,per gram of reactord coolant. Total s)ecific reactor coolant activity is limited
~

on the basis of tle weighted-average beta and gamma energy
levels in the coolant. The allowable levels are intended to
limit the 2-hour radiation dose to an individual at the site
boundary to a small fraction of the 10 CFR 100 limit.

APPLICABLE . Analytical methods and assumptions involving radioactive
SAFETY ANALYSES material in the primary coolant are presented in the FSAR

(Ref. 2). The specific activity in the reactor coolant (the
source term) is an initial condition for evaluation of the
consequences of an accident due to a main steam line break
(MSLB) outside containment. No fuel damage is postulated in
the MSLB accident, and the release of radioactive material
to the environment is assumed to end when the main steam
line isolation valves (MSIVs) close completely.

This MSLB release forms the basis for determining offsite
doses (Ref. 2). The limits on the specific activity of the-

primary coolant ensure that the 2-hour thyroid and whole

(continued)

O (continued)
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RCS Specific Activity
B 3.4.7

BASES (continued)

APPLICABLE body doses at the site boundary, resulting from an MSLB
SAFETY ANALYSES outside containment during steady-state operation,

(continued) will not exceed 10% of the dose guidelines of
10 CFR 100. This is the acceptance limit for the MSLB
analysis.

The limits on specific activity are values from a pararretric
evaluation of typical site locations. These limits are
conservative because the evaluation considered more
restrictive parameters than for a specific site, such as
the location of the site boundary and the meteorological
conditions of the site. (
RCS specific activity satisfies Criterion 2 of the NRC
Interim Policy Statement. <

%

5
LCO The specific iodine activity is limited to 0.2 pCi/gm DOSE

L@EQUIVALENT l-131, and the total specific activity is limited
to 100/E pCi/gm. These limits ensure the source term "

assumed in the safety analysis for tFe MSLB is not exceeded, p
so any release of radioactivity to the environment during an >

MSLB is less than a small fraction of the 10 CFR 100 limits.

APPLICABILITY In MODE 1, and MODES 2 and 3 with any main steam line not
isolated, limits on the primary coolant radioactivity are
applicable since there is an escape path for release of
radioactive material from the coolant to the environment in
the event of an MSLB outside of primary containment.

In MODES 2 and 3 with the MSIVs closed, such limits do not
apply since an escape path does not exist. In MODES 4 and
5, no limits are required since the reactor is not
pressurized and the potential for leakage is reduced.

(continued)

,
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RCS Specific Activity
B 3.4.7

BASES (continued)
.

- ACTIONS A.1 and A.2

When the reactor coolant specific activity exceeds the LCO
DOSE EQUIVALENT I-131 limit,. but is less than or equal to
4.0 g:i/gm, samples must be analyzed for DOSE EQUIVALENT
I-131 at least every 4 hours. In addition, th' specific
activity must be restored to the LC0 limit within
48 hours. The Completion Time of once every 4 hours is the
time needed to take and analyze a sample. The 48-hour
Completion Time to restore the activity level provides a-

reasonable- time for tem)orary. coolant activity increases
(iodine spikes or crud aursts) to be cleaned up with the

' normal processing systems.

DOSE E0 DIVALENT I-131 specific activity is considered out of
limits =1f-the equipment used to measure DOSE EQUIVALENT

1

1-131 specific activity is determined to be inoperable at
the-time.SR 3.4.7.2 is performed.- Required Actions A.1 and
A.2 apply to restoring such equipment to OPERABLE status.

B.1 and B.2'

O If the DOSE EQUIVALENT I-131 cannot be restored to less than
or equal 0.2 gCi/gm within 48 hours, or if at any time it is

-greater that 4.0 gCi/gm, it must be determined at least .'

every 4 hours and the main. steam lines must be isolated-
- within 12 hours. Isolating the main steam lines precludes
the possibility of releasing radioactive material to the l

environment more than a small fraction of the requirements
of 10 CFR 100 during a postulated-MSLB accident. i

The Completion Time of once every 4 hours is the time needed
to take and analyze a sample. The 12-hour Completion Time '

is reasonable, based on operating experience, to isolate the
' _

main steam lines in _an orderly manner and without
challenging plant systems.

ful
,

When_the reactor coolant specific activity is greater than
100/E #Ci/gm, the reactor must be placed in MODE 3 with all !

main steam lines 1 isolated within 12 hours. The required

(continued)

(continued)

O
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RCS Specific Activity
" 3.4.7

BASES (continued)

ACTIONS MODE 3 operation ensures the reactor is subcritical.
(continued) Closing the MSIVs eliminates the potential radioactivity

release path to the environment during the MSLB event.

The 12-hour Completion Time is reasonable, based on
operating experience, to reach MODE 3 from full power in an
orderly manner, and to isolate the main steam lines, without
challenging plant systems.

Gross specific activity is considered out of limits if the
equipment used to measure gross specific activity is
determined to be inoperable at the time SR 3.4.7.1 is
performed. Required Action C.1 applies to restoring such
equipment to OPERABLE status.

*

.

SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

The Surveillance requires )erforming a gamma-isotopic
Janalysis as a measure of tie gross specific activity of the

reactor coolant at least once per 7 days. While basically a
quantitative measure of. radionuclides with half lives longe
than 15 minutes, excluding todines, this measurement is the
sum of the degassed gamma > activities and the caseous gamma
activities in the sample taken. This Surveillance provides
an indication of any increase in gross specific activity.

Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LC0 limit
under normal operating conditions. The Surveillance is
applicable in MODES 1 and 2, and in MODE 3 with RCS average
temperature at least 500'F. The 7-day Frequency considers
the unlikelihood of a gross fuel failure during this short
time frame.

SR 3. Q2
This Surveillance is performed, in MODE 1 only, to ensure
iodine remains within limit during normal operation, and
following fast power changes when fuel failure is more apt
to occur. The 14-day Frequency is adequate to trend ch.anges
in the iodine activity level considering gross activity is
monitored every 7 days. The frequency, between 2 and

(continued)

(continued)
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RCS Specific Activity
B 3.4.7

( BASES (continued)

SVRVEILLANCE 6 hours after a powar change of greater than or equal to
REQUIREMENTS 15% RATED THERMAL POWER within a 1-hour period, is

(continued) established because the iodine levels peak during this time
following fuel failure; samples at other times would provide
inaccurate results.

[For this facility, DOSE EQUIVALENT I-131 specific activity
is measured as follows:)

'SR 3.4.7.3

A raMochemical analysis for i determination is required'

ever,184 days (6 months) with the plant operating in MODE 1
equilibrium conditions. The E determination directly
relates to the LC0 and is required to verify nlant operation
within the specified gross activity LC0 limit. The analysis
for 1 is a measurement of the average energies per
disintegration for isotopes with half lives longer than
15 minutes,_ excluding iodines. Operating experience has
shown that E does not change rapidly and the Frequency of
184 days recognizes this.

Note 1 states that SR 3.0.4 does not apply so sampling can
( be performed in MODE 1. Note 2 requires that the sample be
' taken after 2 effective full power days and 20 days of

MODE 1 operation hr.ve elapsed since the reactor was last
subcritical for at ieast 48 hours. This ensures the
radioactive materials are at equilibrium so the analysis for
E is representative and not skewed by a crud burst or other
similar abnormal event.

_

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100.11,
" Determination of Exclusion Area, low Population Zone,
and Population Center Distance," 1973

2. [ Unit Name) FSAR, Section [15.1.40), "[ Title)."

(s
( )v
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RHR-Shutdown |
B 3,4.8

/ 'B 3.4' REACTOR COOLANT SYSTEM (RCS)N
B 3.4.8 Residual Heat Removal (RHR)-Shutdown

BASES.
-

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat 4

during the. decay of fission. products and increases the
temperature of the reactor coolant. This decay heat must be
removed to reduce and maintain the temperature of the

;reactoricoolant tod 200'F. This decay heat removal is in
preparation for performing refueling or maintenance

; operations, or for keeping'the reactor in.the conditions for"

' "acold shutdown operation
.

.

~,

The,two; redundant,. manually controlled shutdown cooling
sub:ystems;of the RHR System provide decay heat removal.

' Each loop consists of, two motor-driven pumps, a heat
.

~

exchanger,:and associated pi)ing and valves. Both loops -
.

have a common suction from t1e same recirculation loop.-'

Each pump discharges.the-reactor:coolent, after circolation
]through the respective heat exchanger, to.the. reactor via

,

the associated recirculation loop.. The RHR heat exchangers
4 .

.. ,

transfer heat to the RHR. Service Water System (LC0 3.7.1).
|

V . . _

s

APPLICABLE Decay heat removal by operatio.n of the,RHR System in the
SAFETY ANALYSES: ' shutdown cooling mode is not required for mitigation of any.

event or accident-evaluated in the safety. analyses. . Decay-
heat removal:is, however, . an troportant' safety function .that'

1

mustLbe' accomplished _or core damage could result. Those~ -
'+

LCOs that o)erating experience ~and probabilistic risk
,

- assessment lave generally shown to be' important to'public
health:and safety are retained:as Technical Specifications.' <

2

._ - ._ _

LCO Two-RHR shutdown: cooling. subsystems.are required to.be
~

';
OPERABLE, and when no recirculation pump is in operation,
one' subsystem must be in operation. .An ,0PERABLE RHR

; shutdown cooling subsystem consists of-one 0PERABLE=RHR- ,

opump, One heatlexchanger..and the associented piping and~ >

(continued).
-

(continued) >

f
\.

'
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RHR-Shutdown
B 3.4.8

BASES (continued)

LC0 valves. The two subsystems have a common suction source and
(continued) are allowed to have a common heat exchanger and common

discharge piping. Thus, to meet the LCO, both pumps in one
loop or one pump in each of the two loops must be OPERABLE.
Since the piping and heat exchanc;ers are passive components
that are assumed not to fail, they are allowed to be common
to both subsystems. In MODE 4, the RHR cross-tie valve
(2E11-F01Di :nay be opened to allow pumps in one loop to i
dischargo through the opposite recirculation loop to make a l

'complete subsystem. Additionally, each shutdown cooling
subsystem is considered OPERABLE if it can be manually
aligned (remote or local) in the shutdown cooling mode for
renoval-of decay beat. In MODES 3 and 4, one RHR shutdte
cooling subsystem can provide the required cooling, but two
subsystems are required to be OPERABLE to provide
redundancy. ' Operation'of one subsystem can maintain or
reduce the' reactor coolant temperature as required.

An RHR pump is OPERABLE when it is capable of being powered
and able to provide-flow if required.

[For this f acility, the following support systems are
required to be OPERABLE to ensure RHR shutdown cooling
subsystemOPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not require declaring the RHR
shutdown cooling subsystems inoperable and their
justification are ss follows:]

,

APPLICABILITY In MODES I and 2, and in M00E 3 with reactor steam dome
| pressure above the RHR cut-in permissive pressure, this LCO

is not applicaM e. Under these. conditions, the permissive
does not allow placing the low pressure RHR shutdown cooling i
subsystem into cperation. Operation of the RHR System in
the shutdown cooling mode is not allowed above this pressure
because the RCS pressure may exceed the design pressure of ;

the shutdown cooling piping. Decay beat removal at reactor !
; pressures above the RHR cut-in permissive pressure is i

| typically accomplished by boiling in the core and cundensing
'

'

the steam in the main condenser.

(continued)

(continued) 1
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RHR-Shutdown i

B 3.4.8 |

BASES. (continued)

APPLICABILITY In MODE 3 with reactor steaar clame pressure below the RHR
(continued) cut-in permissive pressure ([ ] psig), and in MODE 4, the

RHR System may be operated in tM shutdown cooling mode to
remove decay heat to reduce er Wintain coolant temperature
below 200*F.

The requirements for decay heat removal M MODE 5 are
discussed in LCO 3.9.8 and LCO 3.9.9.

> Jhe tute permits both RHR shutdown cooling subsystems to be
l

. > A ut down for a period of 2 hours in an 8. hour period,
pro ided that one subsystem is OPERABLE and the poolant

itemp;rttire remains below 200*F. The margin tc boiling
shNd bo low enough that the time anticipe.ted for being
withot Liorced ~RCS flow will be less than 2 hours and not
long simgh for the ccolant temperature to reach 200'F.
When Lis iwperature is approached, the OPERABLE RHR
subsJt am util be placed in service. This is permitted
becan the core heat generation can be low emugh and the
hegtug rate slow enough to allow some changes O the RHR
.ubsystems or other operations requiring RHR f1p
interruption without violating the LCO.

. . - . .

ACTIONS 61. 4 J,L A.2.2. and A.2.3

Oti, one OR shutdown cooling subsystem inoperable 4e deoy
' hear remon 1 the inoperable subsystem must be renored to
|- OPERADLE 11 Itus within 8 hours. In this condition, the

remaining tfERABLE subsystem can provide the necessary decay
heat removal. The overall reliability is reduced, however,
because a single failure in the OPERABLE subsystem could
result in reduced RHR shutdown cooling capability.

An alternative to Required Action A.1 is to establish an
alternate method of decay heat removal within 8 hours. This
VH 9nate method need not t safety grade; however, if it is
ritn, g tafety-grade method .ast be demonstrated to be
OPl?W, by test or analytis, within 24 hours.

,

L The requit 'd cooling capacity of the alternate method should
'

be ensured bfy verifying (by calculation ~or demonstration)
its chpabil A B matitain or reduce temperature. Decay

(continued)
__ _

(continued)
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RHR-Shutdown
B 3.4.8

BASES (continued)
-

ACTIONS heat removal by ambient losses can be considered as
(ccn',) ued)- contributing to the alternate method capability.

[0ne alternate safety-grade shutdown cooling function is
provided bj pumping water from the suppression pool through
the RHR heat exchanger and discharging water into the
reactor via the low pressure coolant injection (LPCI)
discharge flow path. A cooling loop is established with the
reactor pressure vessel by returning vu .el water to the
supprer.sion pool via the main steam line safety relief
valves and their discharge piping. This method uses safety-
grade and seismically qualified equipment. This method can
withst?nd a loss of offsite power event. Alternate methods
that c.an be used are the Spent Fuel Pool Cooling System and

,

the Reactor Water Cleanup System.] '

The 8-hour Completion Time to either restore the RHR
shutdown cooling subsystem or establish an alternate method
of decay heat removal is based on the importance of the RHR

J shutdown cooling function, the level of redundancy provided,
and a reasonable time for completing the Required Action.

The 24-hour Completion Time to demonstrate that an alternate
safety-grade decay heat removal method is OPERABLE provides
sufficient time to perform tests or analyses while limiting 9

operation with the loss of safety-grade redundancy for theo
decay beat removal function.

Since the alternate method of removing decay heat may not be
as reliable, overall, as the RHR shutdown cooling subsystem,
the inoperable R!!R shutdown cooling subsystem is required to
be returned to GPERABLE status within 14 days. The 14-day
Completion Time is based on the importance of the shutdown
cooling function and limits the period of operation with an
alternate method of cooling, yet allows time for repair of
the RHR snutdown cooling subsystem.

E 1 1 2.1. B.2.2. and B.2.3

If one inoperable RHR shutdown cooling subsystem cannot be
restored to OPERABLE status within the associated Com.'letion
Time, er if both subsystems are inoperable, action mus t be
taken;immediately to restore one RHR shutdown cooling
subsystem to OPERABLE status or to establish an alterr ate
method of decay heat removal for each inoperable subsystem.

(continued)
l

(continued)
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RHR-Shutdown
B 3.4.8

q
BASES (continued)

ACTIONS. The alternate method need not be safety grade; however, if
(continued) it is not, for each inoperable subsystem a safety-grade

method must be demonstrated to be OPERABLE, by test or
analysis, within 24 hours. (See the discussion under
Required Action A.1, Required Action A.2.1, Required
Action A.2.2, and Required Action A.2.3 regarding alternate
metho6s.)

In addition to the alternate method process, one RHR
shutoown cooling subsystem must be restored to OPERABLE
' status:within 72 hours.

Immediate action ensures that decay heat rer; oval is
available at all times and signifies the importance of
beginning restoration without delay and continuing until a
method of decay heat removal is established. . The basis for

"the 24-hour Completion Time is the same as for Required
Action A.2.2. The 72-hour Completion Time for restoring one
subsystem to OPERABLE status considers the importance of
having at least one subsystem OPERABLE 'and the restoration
time.

C.1. C.2. C.5. and C.4

'' With no RHR shutdown cooling subsystem in operation, except
as permitted by the Applicability Note, forced reactor
coolant circulation must be restored or an alternate method
must be established within 2 hours.- The alternate method
need not be safety grade; however,. if :it is not, a
safety-grade-method must be demonstrated to be OPERABLE, by
test or analysis, within 24 hours. (See the discussion
under Required Action A.1, Required Action'A.2.1, Required
Action A.2.2, and Required Action A.2.3 regarding alternate,

q methods.)

| The 2-hour Completion Time considers the-time necessary'to
re-establish forced circulation and prevent boiling away
coolant that could lead to fuel failure and spread,

L. contamination and require significant makeup to the RCS.
' The basis for the 24-hour Completion Time to demonstrate an

OPERABLE safety-grade cooling method is the same as for
Required. Action A.2.2. In addition to establishing forced

j. circulation, reactor coolant temperature and pressure must
L. be monitored once per hour to provide adequate warning of

potential problems without forced circulation.

(continued)

(continued)

BWR/4 STS B 3.4-51 12/31/90 4:33pm;

L
''

..



.

RHR-Shutdown
B 3.4.8

BASES (continued)

ACTIONS An RHR shutdown cooling subsystem must be restored to
(continued) operation within 72 hours. The 72-hour Completion Time

represents a reasonable time for restoration of a subsystem
to operation without relying on an alternate method of decay
heat removal for an extended period of time.

SURVEILLANCE SR 3.4.8.1
REQUIREMENTS

The'31-day Frequency of this SR is based on Inservice
Testing Program requirements to perform valve testing at
least'once every.92 days. This SR does not require any
testing or valve manipulation; rather, it involves
verification 'by means of system walkdown that those valves
outside containment and not locked, sealed, or otherwise
secured in position can be aligned to i. heir correct
position. Since these valves are readily accessible to
personnel during normal plant operation and ver fication ofd

their position is relatively easy, the 31-day Frequency was
chosen to provide additional assurance that the valves are
in the proper position. Because some of the required valves
are interlocked closed when above the RHR cut-in permissive
pressure, an allowance is provided to test the valves once,
12 hours after pressure has been reduced below the cut-in
permissive pressure. This allows conditions to be
established under which the test may be performed.

REFERENCES None.

-.--
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RCS P/T Limits
B 3.4.9

m
() B 3.4 REACTOR COOLANT SYSTEM (RCS)

' B 3.4.9 RCS Pressure and Temoerature (P/T) Limita

BASES
~

1

BACKGR0VND All components of the RCS are designed to withstand effects
of cyclic loads due to system P/T changes. These loads are
introduced by startup (heatup) and shutdown (cooldown)
operations, power transients, and reactor trips. This LC0
limits the P/T changes during RCS heatup and cooldown,

;within the design assumptions and the stress limits for
cyclic operation.'

,

-LCO 3.4.9 oontains P/T limit curves for heatup, cooldown,
and inservice leak and hydrostatic testing (ISLH), and data
for the maximum rate of change of reactor coolant
temperature. The heatup curve provides limits for both
heatup and criticality.

Eacn P/T limit curve defines an acceptable region for normal
operation. The usual use of the curves is operational
guidance during heatup or cooldown maneuvering, when loop
P/T indications are monitored and compared to the applicable
curve to determine that operation is within the allowable
region.s

The LC0 establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
reactor coolant pressure boundary (RCPB). The vessel is the
component most subject to brittle failure. Therefore, the
LC0 limits apply mainly t.1 the vessel.

10 CFR 50, Appendix G (Ref. 1) requires the establishment of
P/T limits for material fracture toughness requirements of
the RCPB materials. Reference 1 requires an adequate margin
to brittle failure during normal operation, anticipated
operational occurrences, and system hydrostatic tests. It

mandates the use of the American Society of Mechanical
Engineers (ASME) Code, Section III, Appendix G (Ref. 2).

Reference 1 addresses the concern that undetected flaws can
exist in the RCPB components and can result in brittle
(non-ductile) failure if subjected to unusual pressure or
thermal stresses. Certain RCS P/T combinations can cause
stress concentrations at flaw locations, which, in

(continued)

(continued)
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RCS P/T Limits
B 3.4.9

BASES (continued)
i

BACKGROUND turn, can cause flaw growth and result in failure before the
(continued) ultimate strength of the material is reached. Material

toughness resists and can even arrest flaw growth.

Material toughness varies with temperature and is lower at
room temperature than at operating temperature. Toughness
also depends on the chemistry and impurities of the base
material, weld material, and heat-affected zone material.
Furthermore, neutron fluence affects material toughness by
decreasing ductility; the effect accumulates, and the
portion of the RCPB in a high fluence area, the vessel
beltline region, steadily decreases in ductility with
exposure time.

Linear elastic fracture mechanics (LEFM) methodology is used
to determine the stresses and material toughness at
locations within the RCPB. The LEFM methodology follows the
guidance given by 10 CFR 50, Appendix G; ASME section III,
Appendix G; and Regulatory Guide 1.99 (Ref. 3). Although
any place in the RCPB is subject to non-ductile failure, the
more restrictive limits apply to the vessel beltline, the
vessel closure head, and the vessel outlet nozzles. With
increased neutron fluence, the vessel beltline, with base
metals and welds, typically becomes the most restrictive
region.

Material toughness properties of the ferritic materials of
the reactor vessel are determined in accordance with the NRC
Standard Review Plan (Ref. 4), American Society for Testing
Materials (ASTM) E 185 (Ref. 5), and additional reactor
vessel requirements. These properties are then evaluated in
accordance with Reference 2.

One indicator of the temperature effect on ductility is the
nil-ductility temperature (NDT). The NDT is that
temperature below which non-ductile fracture failure may
occur. Ductile failure may occur above the NDT.

A range of NDT data points for the steel alloy used in
reactor vessel fabrication has been established by testing,
but the exact value of NOT cannot be determined. Therefore,
a nil-ductility reference temperature (RTy) has been
established by experimental means. The neutron

(continued)
__

(continued)
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RCS P/T Limits
B 3.4.9

D
BASES. (continued)

BACKGROUND embrittlement effect on the material toughness is reflected
(continued) by increasing the RT as exposure to neutron fluenceg7

increases.

In effect, the temperature below which non-ductile failure
.can occur increases over time in-operation. Reference 3
provides _ guidance for_ evaluating the effect of neutron
fl uence. .To ' assist in evaluating the amount of RT shift
to be applied, surveillance specimens, made up of g7 samples of
reactor vessel material, are placed near the inside wall of
the reactor vessel in the beltline region.

'AstheRT,d:thematerialtoughnessdecreases,theP/Tlimit
increases with vessel exposure to neutron

fluence an
curves are correspondingly adjusted. This gives limits that
provide pressure soundary protection over the design life of
the vessel. 'The ef fect of the RT shift is.to cause the
preaurelimittodecreaseat-aglgven temperature.x

Tne actual shift in the. RT of the vessel material will beg7,

t.stablished periodically by removing and evaluating the
irradiated reactor. vessel material specimens, in accordance

O' with ASTM E 185 (Ref. 5) and Appendix H of 10 CFR 50
(Ref. 6). The operating P/T limit curves will be adjusted,
as necessary, based on the evaluation findings and the
recommendations of Reference 3.

This specification provides two types of limits:

a. Reactor coolant P/T curves that' define allowable
operating regions;'and

b. - Limits on the allowable rate of change of temperature
of the reactor coolant, which' affect the thermal
gradients through the wall of the vessel and, thus,
the tensile stresses in the wall.

In use, the P/T curves are primarily for prevention of non-
ductile failure; whereas the limits on rate of change assist
in preventing both ductile and non-ductile failures.

The P/T limit curves are composite curves established by
superimposing limits derived from stress -analyses of those
portions of the reactor vessel and head that are the most

(continued)

O (continued)
v
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RCS P/T Limits
B 3.4.9

BASES (continued) I
'

BACKGROUND restrictive. At any specific pressure temperature, and
(continued) temperature rate of change, one location within the reactor

vessel will dictate the most restrictive limit. Across the
span of the P/T limit curves, different locations are more
restrictive, and, thus, the curves are composites of the
most restrictive regions.

The heatup curve represents a different set of restrictions
than the cooldown curve because the directions of the
thermal, gradients through the vessel wall are reversed. The
thermal gradient reversal alters the location of the tensile
stress between the outer and inner walls.

The calculation:used to generate ISLH testing curve uses
different safety factors (per Ref. 2) than the heatup and
cooldown curves. The ISLH testing curve also extends to the
RCS design pressure of 2500 psia.

Thr critica.ity limits include the Reference 1 requirement
that they be at least 40*F,above the heatup curve or the
cooldown curve and not lower than the minimum permissible
temperature for the ISLH testing.

The P/T limit curves and associated temperature
rate-of-change limits are developed in conjunction with
stress analyses for large numbers of operating cycles and
provide conservative margins to non-ductile failure.
Although created to provide limits for these specific normal
operations, the curves also can be used to determine if an
evaluation is necessary for an abnormal transient.

The consequence of violating the LC0 limits is that the RCS
has been operated under conditions that could have resulted'

in brittle failure of the RCPB, possibly leading to a non-
isolable leak or loss-of-coolant accident. In the event
these limits are exceeded, an evaluation must be performed
to determine the effect on the structural integrity of the
RCPB components. ASME Code, Section XI, Appendix E (Ref. 7)
provides a recommended methodology for evaluating an
operating event that causes an excursion outside the limits.

(continued)
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p RCS P/T Limits !

B 3.4.9 !

BASES (continued)

APPLICABLE The P/T limits are not derived from Design Basis Accident i
SAFETY ANALYSES (DBA) analyses. They are prescribed during normal operation

avoid encountering pressure, temperature,.and temperature
rate-of-change conditions that might cause undetected flaws
to propagate and cause non-ductile failure of the RCPB, a i

condition which is unanalyzed. Reference 8 establishes
,the methodology for determining the P/T limits. Since- 1

the P/T limits are not derived from any DBA, there are no l

acceptance limits related to the P/T limits. Rather, the !
LP/T limits are acceptance limits themselves since they
' preclude operation in an unanalyzed condition.

The analyses -comprise a number of steps that establish the
' limits., Following are the basic elements:

a. De' fine'the'temoerature orofile. The reactor coolantL

temperature rate of change is defined so that normal
,

plant-operation can readily proceed without '

constraint.- Cooldown and ISLH testing rates of change
are similarly defined. These rates of change become
LCO limits, as well as the bases for the heat transfer
calculations.

4

t b. Perform heat transfer calculations. The results
determine the thermal gradient through the vessel
wall. The analyses account for variances in flow rate
and the consequent changes in the rate of heat
transfer.between the reactor coolant and the wall
during different stages of heatup and cooldown.

c. Establish the material touahness as a function of
BJm. ASME Section III, Appendix G provides the basis
for RT and Regulatory Guide 1.99 provides the basis

forad$lIstingRT,Tituentsandimpurities,as a function of neutron fluence
and material cons

d. Perform a LEFM analysis to establish the P/T limits.
The criterion for setting the limits is that the-

. combined P/T stresses cannct exceed the material
toughness for the specific temperature under.
examination. The analytical stress' concentration at
each location is driven by postulating specific flaw
sizes. Stress intensity-factors-for P/T are

(continued)

(continued)
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RCS P/T Limits
B 3.4.9

BASES (continued)

APPLICABLE calculated and compared to a reference pressure stress
| SAFETY ANALYSES intensity factor. Safety factors are applied to the
'

(continued) pressure stress intensity factor.

With the material toughness established as a function
of RT stress analyses are performed per Reference 2
tosel37, hep /Tlimits. The limiting location oft

maximum stress may vary during heatup or cooldown
|

operations, depending on pressure, temperature, and
temperature rates of change,

i Thus, the heatup and cooldown curves are composites of
the limiting pressures at specific temperatures, with
separate curves derived for varying heatup and
cooldown rates.

1

e. ed.iust the curves. The curves are adjusted for
differences in elevation between the instrument tap
locations and the vessel beltline and for system
pressure losses at different stages of heatup or
cooldown. The limit curves are also adjusted for the
estimated instrument errors of the wide-range P/T
instruments.

The P/T limit curves must account for a requirement
,'

from Reference 1 that the minimum temperatures of the
closure head flange and vessel flange regions must bet

| at least 120*F above the limiting RT for these
~

regionswhenthepressureexceeds20fofthe
preservice hydrostatic test pressure.

The calculation assumes a semi-elliptical surface
defect with a depth of one-quarter of the wall
thickness,1/4 T, and a length of 3/2 T exists first
at the inside of the vessel wall, then at the outside
of the vessel wall. These dimensions are well within
the current detection capabilities of inservice
inspection techniques. Therefore, the P/T limit
curves developed for this postulated defect are
conservative and provide adequate protection against
non-ductile failure.

To ensure that the radiation embrittlement effects on
the RT are accounted for in the calculations for theNor
limit curves, the most limiting RTuor (of the various

(continued)

(continued)
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RCS P/T Limits
B 3.4.9

BASES (continued)

APPLICABLE reactor vessel components) is-used and includes a
SAFETY ANALYSES radiation-induced shift corresponding to the end of

(continued) the fluence period for which heatup and cooldown
curves are generated. This shift is a function of
both the neutron fluence and the coppor and nickel
contents of the vessel material. The heatup and
cooldown P/T limit curves include predicted
adjustments for the RT shift and state the number oforeffective full power y, ears for which this shift
applies.

The actual shift in RT of the beltline region
material will be estabYi'shed periodically during
operational history by removing and evaluating the
irradiation surveillance specimens installed near the
inside wall of the reactor vessel in the core area.
Since the neutron spectra.at the irradiation samples
and at the vessel inside wall are essentially
identical, the measured transition shift for a sample
can be applied to the adjacent section of the reactor,

vessel'. The11imit curves must Le recalculated when
the actual RT from the surveillance specimens is

O higher than the' calculated RT for the presumeduor
\ radiation exposure.-

RCS P/T limits satisfies Criterion 2 of the NRC Interim
Policy Statement.

LC0 The elements of this LCO are:

a. RCS pressure, temperature, and heatup or cooldown rate
are within the limits specified in LC0 3.4.9.'

b. The temperature difference between the reactor vessel
bottom head coolant and the reactor pressure vessel
(RPV) coolant is within the limit of the PRESSURE AND
TEMPERATURE LIMITS REPORT (PTLR) during recirculation
pump startup.

c.. The temperature difference between the reactor coolant
in the respective recirculation loop and in the
reactor vessel meets the limit of the PTLR during pump
startup.

(continued)

(continued)
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| RCS P/T Limits
B 3.4.9

BASES (continued)

LC0 d. RCS P/T are within the criticality limits specified in
(continued) the PTL41.

e. The reactor vessel flange and the head flange
temperatures are within the limits of the PTLR when
reactor vessel head bolting studs are tensioned.

These limits define allowable operating regions and permit a
large number of operating cycles while also providing a wide
margin to non-ductile failure.

The rate of change of temperature limits control the thermal
gradient through the vessel wall and are used as inputs for
calculating the heatup, cooldown, and ISLH testing P/T limit
curves. Thus,'the LC0 for the rate of change of temperature
restricts stresses caused by thermal gradients and also
ensures the validity of the P/T limit curves.

Violation of the limits places the reactor vessel outside of
the bounds of the stress analyses and can increase stresses
in other RCS components. The consequences depend on several
factors, as follow: (
a. The severity of the departure from the allowable

operating pressure temperature regime or the severity
of the rate of change of temperature;

b. The length of time the limits were violated (longer
violations allow the temperature gradient in the thick
vessel walls to become more pronounced); and

c. The existences, sizes, and orientations of flaws in
the vessel material.

APPLICABILITY The RCS P/T limits LC0 provides a definition of acceptable
operation for prevention of non-ductile (brittle) failure in
accordance with 10 CFR 50, Appendix G (Ref. 1). Although
the P/T limits were developed to provide guidance fc
operation during heatup or cooldown (MODES 3 and 4) ci
ISLH testing, their applicability is at all times in keeping
with the concern for non-ductile failure.

(continued)

(continued)
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RCS P/T Limits
| B 3.4.9

n
BASES (continued)

APPLICABILITY During MODES 1 and 2, other LCOs provide limits for
(continued) eperation that can be more restrictive than these P/T

limits. These LCOs are LC0 3.4.1, " Recirculation Loops
Operating," and LC0 3.4.10. " Reactor Steam Dome Pressure."
Safety Limit 2.1, " Safety Limits," also gives operational
restrictions for P/T and maximum pressure. Furthermore,
MODES 1 and 2 are above the temperature range of concern for
non-ductile failure, and stress analyses have been performed
for normal maneuvering profiles, such as power ascension or
descent,

ACTIONS The Actions designated by this specification are based on
the premise that a violation of the limits occurred during
normal plant maneuvering. Severe violations caused by
abnormal transients, which may be accompanied by equipment
failures, may also require additional Actions based on
emergency operating procedures.

A.1 and A.2'

O- Operation not within the P/T limits must be restored to
Q within the limits. The RCPB must be piaced in a condition

that has been verified by stress analyses. Restoration is
in the proper direction to reduce RCPB stress.

The 30-minute Completion Time reflects the urgency of
restoring the parameters to within the analyzed range.
Most violations will not be severe, and the activity can be
accomplished in this time in a controlled manner.

Besides restoring operation within limits, an evaluation is
required to determine if RCS operation can continue. The
evaluation must verify the RCPB integrity remains acceptable
and must be completed before continuing operation. Several
methods may be used, including comparison with pre-analyzed
transients in the stress analyses, new analyses, or
inspection of the components. The evaluation must be

(continued)

(continued)

O
V
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RCS P/T Limits
B 3.4.9

BASES (continued)
1

ACTIONS completed, documented, and approved in accordance with |
(continued) established plant procedures and administrative controls.

ASME Section XI, Appendix E (Ref. 6) may be used to support
the evaluation. However, its use is restricted to
evaluation of the vessel beltline. The evaluation must |
extend to all components of the RCPB. l

The 72-hour completion Time is reasonable to accomplish the
evaluation of a mild violation. More severe violations may ,

require special, event-specific stress analyses or I

inspections. A favorable evaluation must be completed
before continuing to operate.

Condition A is modified by a Note requiring both Required
Action A.1 and Required Action A.2 completed whenever the

,

condition is tntered. The Note emphasizes the need to '

restore operation within limits and perform the evaluation
of the effects of the excursion outside the allowable
limits. Restoration alone is insufficient because .

higher-than-analyzed stresses may have occurred and may have I

affected the RCPB integrity.

The combination of RCS P/T is considered out of limits if
the equipment used to measure RCS pressure or temperature is
determined to be inoperable. Required Action A.1 and
Required Action A.2 apply to restoring such equipment to
OPERABLE status.

B.1 and B.2

If a Required Action and associated Completion Time of
Condition A are not met, the plant must be placed in a lower
MODE because: a) the RCS remained in an unacceptable P/T
region for an extended period of increased stress, or b) a
sufficiently severe event caused drastic entry into an
unacceptable region. Either possibility indicates a need
for more careful examination of the event, best accomplished
with the RCS at reduced P/T. With the reduced conditions,
the possibility of propagation of undetected flaws is
decreased.

If the restoration activity cannot be accomplished in
30 minutes, Required Action B.1 and Required Action B.2 must
be implemented to reduce P/T.

(continued)

(continued)
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RCS P/T Limits
B 3.4.9

p) BASES (continued)(v

ACTIONS If the evaluation for continued operation cannot be
(continued) accomplished in 72 hours or the results are indeterminate or

unfavorable, action must proceed to reduce P/T as specified
in Required Action B.1 and Required Action B.2. A favorable
evaluation must be completed, documented, and approved
before returning to operating P/T conditions. However, if
the favorable evaluation is accomplished while reducing P/T
conditions, a return to power operation may be considered
without completing Required Action B.1 and Required
Action B.2.

P/T are reduced by placing the plant in at least MODE 3
within 12 hours and in MODE 4 within 36 hours. The
Completion Times are reasonable, based on operating
experience, to reach the required MODES from full power in
an orderly manner and without challenging plant systems.

The 36-hour Completion Time for achieving MODE 5 permits a
soak period, if needed, or a slower cooldown [(~5 F/hr)]. A

soak period may be desirable if a temperature rate of change
limit has been violated.

O
',/\

SURVEILLANCE SR 3.4.9.1
REQUIREMENTS

Verification that operation is within LC0 limits is required
every 30 minutes when RCS temperature and pressure
conditions are undergoing planned changes. This Frequency
is considered reasonable in view of the control room
indication available to monitor RCS status. Also, since
temperature rate-of-change limits are specified in hourly
increments, 30 minutes permit a reasonable time for
assessment and correction of minor deviations.

Surveillance for heatup, cooldown, or ISLH testing may be
discontinued when the definition given in the relevant plant
procedure for ending the activity is satisfied.

A Note requires this surveillance to be performed only
during system heatup, coo % wn, and ISLH testing.

[For this facility, RCS P/T is measured as follows:]

(continued)

(continued)
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RCS P/T Limits
B 3.4.9

,

BASES (continued)

SURVEILLANCE SR 3.4.9.2
REQUIREMENTS

(continued) A separate limit is used when the reactor is approaching
criticality. Consequently, the RCS f/T must be verified
within the appropriate limits before withdrawing control
rods that will make the reactor critical.

Performing the Surveillance within 15 minutes before rod
withdrawal for achieving criticality provides adequate
assurance that the limits will not be exceeded between the
time of the Surveillance and the time of the control rod
withdrawal.

SR 3.4.9.3 and SR 3.4.9.4

Differential temperatures within the applicable LC0 limits
ensure that thermal stresses resulting from the startup of
an idle recirculation pump will not exceed design
allowances. In addition, compliance with these limits
ensures that the assumptions of the analysis for the startup
of an idle recirculation loop (Ref. 9) are satisfied.

Performing the Surveillance within 15 minutes before
starting the idle recirculation pump provides adequate
assurance that the limits will not be exceeded between the
time of the Surveillance and the time of the idle pump
start.

An acceptable means of demonstrating compliance with the
temperature differential requirement in SR 3.4.9.4 is to
compare the temperatures of the operating recirculation loop
and the idle loop.

A Note requires SR 3.4.9.3 to be performed in MODES 1, 2,
and 3, and in MODE 4 with reactor steam dome pres;ure
2 25 psig. A Note also requires SR 3.4.9.4 to be performed
only in MODES 1, 2, 3, and 4.

[For this facility, bottom head coolant temperature is
measured as follows:)

[For this facility, RPV coolant temperature is measured as
follows:]

(continued)

(continued)
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RCS P/T Limits
B 3.4.9

BASES (continued)

SURVEILLANCE SR 3.4.9.5
REQUIREMENTS

(continued) Limits on the reactor vessel flange and head flange
temperatures are generally bounded by the other P/T limits
during system heatup and cooldown. However, operations
approaching MODE 4 from MODE 5 and in MODE 4 with RCS
temperature less than or equal to certain specified values
require assurance that these temperatures meet the LC0
limits. Surveillances must be performed every 30 minutes

. while approaching and early in MODE 4, then every 12 hours
until reaching the specified RCS temperature to stay abreast
of changes.

The flange temperatures must be verified above the lit i.s
30 minutes before and while tensioning the vessel head
bolting studs to ensure that once the head is tensioned the
limits are satisfied. When in MODE 4 with RCS temperature
less than or equal to 80*F, 30-minute checks of the flange
temperatures are required because of the reduced margin to
the limits. When in MODE 4 with RCS temperature less than
or equal to 100*F, Surveillances of the flange temperatures
are required every 12 hours to ensure the temperatures are

9 within the limits specified in the PTLR.

The 30-minute Frequency reflects the urgency of maintaining
the temperatures within limits, and also limits the time
that the temperature limits could be exceeded. The 12-hour
Frequency is reasonable based on the rate of temperature
change possible at these temperatures.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix G, " Fracture Toughness Requirements."

2. ASME Boiler and Pressure Vessel Code, Section III,
Appendix G, " Protection Against Non-Ductile Failure."

3. Regulatory Guide 1.99, Revision 2, " Radiation
Embrittlement of Reactor Vessel Materials," May 1988.

4. NUREG-0800, USNRC Standard Review Plan, Section 5.3.1,
" Reactor Vessel Materials," Rev.1, July 1981.

(continued)

(continued)
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RCS P/T Limits
B 3.4.9

,

BASES ' continued)
|

,

REFERENCES 5. ASTM E 185-82, " Standard Practice for Conducting
(continued) Surveillance Tests for Light-Water Cooled Nuclear

Power Rt..ctor Vessels," July 1982.

6. Title 10, Code of Federal Regulations, Part 50,
Appendix H, " Reactor Vessel Material Surveillance ,

lProgram Requirements."
1

7. ASME Boiler and Pressure Vessel Code, Section XI,
Appendix E, " Evaluation of Unanticipated Operating
Events."

8. NEDO-21778-A," Transient Pressure Rises Affecting
Fracture Toughness Requirements for Boiling Water
Reactors," December 1978.

9. (Unit Name] FSAR, Section (15], "[ Title],"
(Subsection 15.1.26].

O
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' Reactor Steam Dome Pressure
| B 3.4.10
l
' n

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.10 Reactor Steam Dome Pressure

BASES

BACKGROUND The reactor steam dome pressure is an assumed initial
condition of Design Basis Accidents (DBAs) and transients
and is also an assumed value in the determination of
compliance with reactor pressure vessel overpressure
protection criteria.

-.-

APPLICABLE The reactor steam dome pressure of s [1020] psig is an
SAFETY ANALYSES initial condition of the vessel overpressure protection

analysis of Reference 1. This analysis assumes an initial
maximum reactor steam dome pressure and evaluates the
response of the pressure relief system, primarily the
safety / relief valves, during the limiting pressurization
transient. The determination of compliance with the
overpressure criteria is dependent on the initial reactor
steam dome pressure; therefore, the limit on this pressure

() ensures that the assumptions of the overpressure protection
't/ analysis are conserved. Reference 2 also assumes an initial

reactor steam dome pressure for the analysis of DBAs and
transients used to determine the limits for fuel cladding
integrity (MINIMUM CRITICAL POWER RATIO, see Bases for LC0
3.2.2) and 1% cladding plastic strain (see Bases for LC0
3.2.1). References 1 and 2 contain the acceptance limits
for the associated DBAs and transients. They are referred
to when making modifications to the unit which could affect
the reactor steam dome pressure to assess any effect in
relation to the acceptance limits.

Reactor steam dome pressure satisfies the requirements of
Criterion 2 of the NRC Interim Policy Statement.

LC0 The specified reactor steam dome pressure limit of
s [1020] psig assures the plant is operated within the
assumptions of the transient analyses. Operation above the
limit may result in a transient response more severe than
analyzed.

(continued)
~

(continued)
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Reactor Steam Dome Pressure
B 3.4.10

BASES (continued)

LC0 The system is OPERABLE when:
(continued)

a. All components necessary to provide the function are
functional and in service; and

b. All required surveillances are current and have
demonstrated acceptable performance.

APPLICABILITY In. MODES 1 and 2, the reactor steam dome pressure is
tequired to be less than or equal to the limit. In these
MODES.the reactor may be generating significant steam and
the DBAs and transients are bounding. The limit may be
exceeded during; anticipated Operational occurrences;
however, the evalua' ions of References 1 and 2 demonstrate
that appropriate reactor and fuel limits are not exceeded.

In MODES 3, 4, 'and 5, the limit is not applicable because
the reactor is shut down. In these MODES, the reactor
pressure is well below the required limit, and no
anticipated events will challenge the overpressure limits.

O
ACTIONS Ad

With the reactor steam dome pressure greater than the limit,
prompt action should be taken to reduce pressure to below
the limit and return the reactor to operation within the
bounds of the analyses. The 15-minute Completion Time is
reas nable considering the importance of maintaining the
pressure within limits. This Completion Time also accounts
for the unlikely probability of an accident occurring while
pressure is greater than the limit. If the operator is
unable to restore the reactor steam dome pressure to below
the limit, then the reactor should be placed in MODE 3 to be
operating within the assumptions of the transient analyses.

Reactor steam dome pressure is considered out of limits if
the equipment used to measure reactor steam dome pressure is
determined to be inoperable. Required Action A.1 applies to
restoring such equipment to OPERABLE status.

(continued)

(continued)
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Reactor Steam Dome Pressure
B 3.4.10

..

BASES .(continued)
v.

ACTIONS L1
(continued)-

The plant must be placed in a MODE in whicf, the LCO does not
apply if the reactor steam dome pressure cannot be restored

,to within the limit within the associated Completion' Time.
This is done by placing the plant-in at least MODE 3 within
12 hours. This Completion Time is reasonable, based on

,

operating experience, to reach the required MODE-from full '

_ power in an orderly ma,nner and without challenging plant
vsystems.

SURVEILLANCE SR "3.4.-10.1
REQUIREMENTS

Verification th_at reactor steam dome pressure is '

s [1020] psig ensures that the initial conditions of the
DBAs and transients are met. Operating experience has shown
the '12-hour Frequency to be sufficient for _ identifying
trends and verifying operation within safety analyses
assumptions.

(D)
(For this facility, reactor steam dome pressure is measured- i

as follows:]

REFERENCES- 1. (Unit Name]- FSAR, Section (5.2.2.2.4.], "[ Title)."

2. (Unit Name].FSAR, Section (15], "[ Accident Analyses]."-

!

,
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ECCS-Operating
B 3.5.-1

-

I [Q
,

.:

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION |C- COOLING-(RCIC) SYSTEM |

B 3.5.1: 'ECCS-Operatino.
|

1

1

BASES |
1

.
BACKGROUND The ECCS is -designed, in conjunction with the primary and

secondary containment, to limit the release of radioactive I
F

materials to the environment following a loss-of-coolant
accident (LOCA). The ECCS uses two independent methods,

(flooding and. spraying) to cool the core during -a LOCA. The
ECCS network consists of the High Pressure Coolant Injection
(HPCI) System,~ the Core Spray .(CS) System, the low pressure
coolant injection (LPCI) subsystem of the Residu'al Heat
Removal _ (RHR) System, and the Automatic Depressurization

' System (ADS). The suppression pool provides -the required
source of water for the ECCS. Although no credit is taken
.in the safety analyses for the condensate storage tank
-(CST),. it is capable of:providing a source of water for the
'HPCI-and CS systems.

On receipt of an initiation signal, all ECCS pumps |

O automatically start; simultaneously, the system aligns and |Q the pumps inject water, taken either from the CST or |
suppression pool, into the Reactor Coolant System (RCS) as
RCS pressure is overcome by the discharge pressure of the

'ECCS pumps. -Although-the. system is initiated, ADS action is
delayed,E allowing the operator 'to interrupt the timed
sequence if.the systam is not needed. The HPCI pump
discharge 3ressure almost immediately exceeds that of the
.RCS.. and tie pump injects coolant into the vessel -to cool )
the core. If the break.1s small, the HPCI System will i
maintain coolant inventory while the RCS is still '

pressurized and, thus, maintain vessel level. .If HPCI -i
fails, it isobacked up by ADS in combination with LPCI and
CS.- In this event,; ADS timed sequence would be allowed to 1

time out'and open the-selected safety / relief valves (S/RVs)
depressurizing the RCS, thus allowing the LPCI and CS to.

,

overcome RCS pressure and-inject coolant into the vessel. i

-If the break is large, RCS pressure initially drops rapidly 4

and -the LPCI and CS cool the core.

Water from the break returns to the suppression pool where
it is-used again and again. Water in the suppression pool
is circulated through a heat exchanger cooled by the Standby

(continued)

(continued)
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ECCS-Operating
B 3.5.1

BASES (continued)

BACKGROUND Service Water System (SWS). Depending on the location and
(continued) size of the break, portions of the ECCS may be ineffective;

however, the overall design is effective in cooling the core
regardless of the size or location of the piping break.
Although no credit is taken in the safety analysis for the
RCIC System, it performs the same function as HPCI, but has
limited makeup capability. Nevertheless, it will maintain
inventory and cool the core while the RCS is still
pressurized following a reactor pressure vessel (RPV)
isolation.

All ECCS subsystems are designed to ensure that no single
active component failure will prevent automatic initiation
and successful operation of the minimum required ECCS
equipment.

The CS System (Ref. 1) is composed of two independent
subsystems. Each subsystem consists of a motor-driven pump,
a spray sparger above the core, and piping and valves to
transfer water from the suppression pool to the sparger.
The CS System is designed to provide cooling to the reactor
core when reactor pressure is low. Upon receipt of an
initiation signal, the CS pumps in both subsystems are
automatically started (from normal AC power if available;
otherwise, the pumps start after emergency AC power becomes
avail able) . When the RPV pressure drops sufficiently, CS
System flow to the RPV begins. A full flow test line is
provided to route water from and to the suppression pool to
allow testing of the CS system without spraying water in the
RPV.

LPCI is an independent operating mode of the RHR system.
There are two LPCI subsystems (Ref. 2), each consisting of
two motor-driven pumps and piping and valves to transfer
water from the suppression pool to the RPV via the
corresponding recirculation loop. The two LPCI subsystems
can be interconnected via the RHR System cross-tie valve;
however, the cross-tie valve is maintained closed with its
power removed to prevent loss of both LPCI subsystems during
a LOCA. The LPCI subsystems are designed to provide core
cooling at low RPV pressure. Upon receipt of an initiation
signal, all four LPCI pumps are automatically started (from
normal AC power, if available; otherwise, the pumps start
after emergency AC power becomes available). RHR System

(continued)

(continued)
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L ECCS-Operating
B 3.5.1

A
) BASES (continued),

BACKGROUND valves in the LPCI flow path are automatically positioned
(continued) to ensure the proper flow path for water from the

suppression pool to inject into the recirculation loops.
When the RPV pressure drops sufficiently, the LPCI flow to
the RPV, via the corresponding recirculation loop, begins.
The water then enters the reactor through the Jet pumps.
Full flow test lines are provided for the fotr LPCI pumps to
route water from the suppression pool to allow testing of
the LPCI pumps without injecting water into the RPV. These
test lines also provide suppression pool cooling capability,
as described in LC0 3.6.2.3, "RHR Suppression Pool Cooling."

The HPCI System (Ref. 3) consists of a steam-driven
turbine-pump unit, piping, and valves to provide steam to
the turbine, as well as piping and valves to transfer water
from the suction source to the core via the feedwater system
line, where the coolant is distributed within the RPV
through the feedwater sparger. Suction piping for the
system is provided from the CST and the suppression pool.
Pump suction for HPCI is normally aligned to the CST sotrce
to minimize injection of suppression pool water into the

.O RPV. If the CST water supply is low, however, or if the
T(d suppression pool level is high, an automatic transfer to the

suppression pool water source ensures a water supply for
continuous operation of the HPCI System. The steam supply
to the HPCI turbine is piped from a main steam line upstream
of the associated inboard main steam isolation valve.

The HPCI System is designed to provide core cooling for a
wide range of reactor pressures (162 to 1135 psid, vessel to
pump suction). Actuation of HPCI relies only on its DC
power source. Upon receipt of an initiation signal from
[RPV low water level], the HPCI turbine stop valves and
turbine control valves open simultaneously and the turbine
accelerates to a specified speed. As the HPCI flow
increases, the turbine governor valve is automatically
adjusted to maintain design flow. Exhaust steam from the
HPCI turbine is discharged to the suppression pool. A full
flow test line is provided to route water from and to the
CST to allow testing of the HPCI System during normal
operation without injecting water into the RPV.

The ECCS pumps are provided with minimum flow bypass lines,
which discharge to the suppression pool. The valves in
these lines automatically open to prevent pump damage due to

(continued)

(continued)
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ECCS-Operating
B 3.5.1

BASES (continued)

BACKGROUND overheating when other discharge line valves are closed. To
(continued) ensure rapid delivery of water to the RPV and to minimize

water-hammer effects, all ECCS pump discharge lines are
filled with water. The LPCI and CS System discharge lines
are kept full of water using a " keep fill" system (jockey
pump system). The HPCI System is normally aligned to the
CST. The height of water in the CST is sufficient to
maintain the piping full of water up to the first isolation
valve. The relative height of .the feedwater line connection
for HPCI is such that the water in the feedwater lines keeps
the remaining portion of the HPCI discharge line full of
water. Therefore, HPCI does not require a keep fill system.

The ADS (Ref. 4) consists of [7] of the [11] S/RVs. It is
designed to provide depressurization of the RCS during a
small-break LOCA if HPCI fails or is unable to maintain
required water level in the RPV. ADS operation reduces the
RPV pressure to within the operating pressure range of the
low-pressure ECCS subsystems (CS and LPCI), so that these
subsystems can provide coolant inventory makeup. Each of
the S/RVs used for automatic depressurization is equipped
with one air accumulator and associated inlet check valves.
The accumulator provides the pneumatic power to actuate the
valves.

APPLICABLE The ECCS performance is evaluated for the entire spectrue of
SAFETY ANALYSES break sizes for a postulated LOCA. The accidents for which

ECCS operation is required are presented in Reference 5.
'

The required analyses and assumptions are defined in
Reference 6. The results of these analyses are also
described in Reference 5.

This LC0 helps to ensure that the following acceptance
criteria for the ECCS, established by 10 CFR 50.46 (Ref. 7),
will be met following a LOCA assuming the worst-case single
active component failure in the ECCS:

a. Maximum fuel' element cladding temperature is s 2200'F;

b. Maximum cladding oxidation is s 0.17 times the total
cladding thickness before oxidation;

(continued)

(continued)

O
BWR/4 STS B 3.5-4 12/28/90 10:52am )

- _ - - _



~ . - . .- . . . . -. . -

<

ECCS-Operating
B 3.5.1

p()q BASES (continued)-

APPLICABLE c. Maximum hydrogen generation from a zirconium-water
SAFETY ANALYSES reaction.is s 0.01 times the hypothetical amount that -

'

-(continued) would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. . --The core is maintained in a coolable gaometry; and

e. Adequate long-term cooling capability:is maintained.

The limitii,; :hg1: iailures are discussed in Reference 8.
For a:large discharge pipe break LOCA, failure of the LPCI

JL injection valve on the unbroken recirculation-loo) is
a considered the most severe failure. For a small-3reak LOCA,
' LHPCI failure is the most severe failure. One ADS valve '

failure is analyzed as a limiting single failure for events
requiring. ADS operation. The remaining OPERABLE ECCS

. subsystems provide the capability to adequately cool the
L core and prevent -excessive fuel damage.

The ECCS satisfy Criterion 3 of the NRC Interim Policy
j.. Statement.-(

_ _

LC0 All ECCS subsystems and [seven] ADS valves are required to
be OPERABLE. -The ECCS subsystems,are defined as the two CS-
subsystems, the two LPCI subsysten], and one'rlPCI System.
The-low-pressure ECCS subsystems are defined as the. two C'S
-subsystems:and the two LPCI subsystems.

With fewer than the required number of ECCS subsystems-
OPERABLE, :the potential exists that -during a -limiting design
basis LOCA concurrent with the worst-case single failure,
'the limits specified in Reference 7'could-be exceeded. All
ECCS subsystems-must therefore be properly aligned, tested,
maintained, and supported by appropriate support systems to
be OPERABLELand to satisfy the single failure criterion
required by-Reference- 7. The ECCS is supported by other
systems that provide automatic ECCS initiation signals-

'(LC0 3.3.5.1, " Emergency Core Cooling System-(ECCS)
. Instrumentation");' service water to cool pumps and ECCS
. equipment rooms (LC0 3.7.3, "[ Plant) Service' Water (PSW)
-System and Ultimate' Heat Sink (VHS)"); electrical power

'

(continued)

h (continued)
%J

^
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ECCS- Operating
B 3.E.1

BASES (continued)

LC0 (LC0 3.8.1, "AC Sources-0perating," and LCO 3.8.3, "DC 4

.(continued) Sources-Operating"); suppression pool coolbg (Stendby
SWS); and pneumatic power (ADS instrument air supply).

,

A LPCI subsystem may be consi.iered OPERARLE during alignment
to and operation in the RP.R shutdown cooling mode when below
the RHR cut-in perr issiv;. pressure in MODE 3, if capab je of
being manually realigned from the contral room to the LPCI
mode and not otherwise inop9rable- ^t.these low pressurest- .

and decay heat levels, a reduced com,)lemat of ECCS
subsystems can provide the requirec' core cooling, thereby
allowing operation of an f(HR shutdown cooling loop when
necessary.

[For this facility, an OPERABLE HPCI System carstitutes the
following:]

[For this facility, an OPERABLE LPCI subsystem constitutes
the following:]

[For this facility, an 0PERABLE CS subsystem constitutes the
following:] '

[For this facility, an OPERABLE ADS valve constitutes the
following:]

[For this facility the fellowing support systems are
required to be OPERABLE to ensure ADS valve OPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not require declaring the ECCS ,

subsystems or ADS valves inoperable and their justification,

are as follows:]

APPLICABILITY All ECCS subsystems are required to be OPERABLE during MODES
1, 2, and 3, when there is considerable energy in the
reactor core and core cooling would be required to prevent
fuel damage in the event of a break in the primary system
piping. In MODIS 2 and 3, when reactor steam dome pressure

-is f 150 psig, ADS and HPCI are not required to be OPERABLE
because the low-pressure ECCS subsystems can provide
sufficient flow below this pressure. ECCS requirements for
MODES 4 and 5 are specified in LC0 3.5.2.

(continued)
_

', continued)
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ECCS-Operating
B 3.5.1

'

_

_ G BASES (continued)
- . _ . ~

APPLICA M IT" A dote H. been added to provide r;larification that, for
(coyinJed) this LCO, 411 ECCS subsystems and all ADS valves are treated

a an ett,VJ uith a single Completion Time-,

L

- . . . - - . - -

-

ACTIONS M
'

'

If any one low-pvessure ECCS subsystem is inoperable, the
inoper;ble subsystem must be restored to OPERABLE status
N*tlin 7 days. In this condition, the remaining OPERABLEr sebsysterhs provide adequate con cooling during a LOCA.

- Ov'rall ECCS reliability is reduced, however, because a
single failure in one of the remaining OPERABLE subsyshms,

_ concurrent with a LOCA, may result in the ECCS not being
1 able to perfar.,i its intended safety function. The 7-day /
} Completion Time is based on a reliability study (Ref. 9)
- that evaluated the impact on ECCS availability, assuming

various components and subsystems wer "d<an out of service.
The resu?tt vere used to calctlate the average availability
of ECCS erAipment needed to mitigate the crisequentos of a

_ LPG as a fu!)ction of allowed outage times (A0TO

{ B.1 and 8 21

Tf the inoperable low-pressure ECCS subsystem car, nut be
k restored to GPERAPt.E status within the associated Completion

Time, the plant must he plai.e6 in a MODE in which the LCO
dues not apply. This is done by placing tha plant in at
least MOD 6 3 within 12 hours and in MODE 4 within 36 hours.
1he allowed Completion Times aN reasonable, based on .

E operating experience related to the amount of time required
to reach the required MODES from full power in an orderly

- msnner and without challenging plant systems._

r
C.1 and C,P,

"

If the HPCI Systen h inoparable and the RCIC System is
in nediately verified to be OPERABLE, the HPCI System must be

I restored to OPFM,tE status withti 14 days. In this
condition, adequate core cooU.ng i'; assured by the
OPERABILITY of the redundart tand diverse low pressure ECCS,

(continued)
- - - - - - . . - - -

(continued)
_
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ECCS-Operating
B 3.5.1

BASES (continued)

ACTIONS subsystems in conjunction with ADS. Also, the RCIC System
(continued) will automatically provide makeup water at most rear,lv

operating pressures, immediate verification of RCIC
OPERABilllY is therefore required when HPCI is inoperable.
This may be performed as an administrative check or by
examining logs or other information to determine that the
RCIC System is OPERABLE.

The verification does not require the r;rformance of the SRs
needed to demonstrate the OPERABillTY of the RCIC System.
If the OPERABillTY of the RCIC System cannot be immediately
verified, however, Condition G must be immediately entered.

If a single active component fails concurrent with a LOCA,
there is a potential, depending on the specific failure,
that the minimum required ECCS equipment will not be
available. A 14-day Completion Time is based on a
reliability study cited in Reference 9 and has been found to
be acceptable through operating experience.

D.1. D.2.1. and D.2.2

If any one low-pressure ECCS subsystem is inoperable in
addition to an inoperable HPCI System, and the RCIC System
is immediately verified to be OPERABLE, the inoperable low-

. pressure subsystem or the HPCI System must be restored to
OPERABLE status within 72 hours. In this condition,
adequate core cooling is ensured by the OPERABIllTY of the
ADS and the remaining low-pressure ECCS subsystems; however,-

the ECCS reliability is significantly reduced. Also, the
RCIC System will automatically provide makeup water at most
reactor operating pressures. Immediate verification of RCIC
OPERABILITY is therefore required when HPCI is inoperable.
This may be performed as an administrative check, by
examining logs or other information, to determine that the
RCIC System is OPERABLE. The verification does not require
the performance of the SRs needed to demenstrate the
OPERABillTY of the RCIC System. If the OPERABILITY of RCIC
System cannot be immediately verified, however, Condition G
must be immediately entered. If a single active component
failure occurs concurrent with a design basis LOCA, the
minimum required ECCS equipment will not be available.
Since both a high-pressure systen (HPCI) and a low-pressure
subsystem are inoperable. a more 'estrictive Completion Time

(continued)

(continued)

O
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: ECCS-Operating
B 3.5.1

BASES (continued)

n

ACTIONS of 72 hours is allowed to restore either the HPCI System or
(continued) the low-pressure ECCS subsystem to OPERABLE status. This

Completion Time is based on a reliability study cited in
Reference 9 and has been found to be acceptable throughi

operating experience.

L1 :;

The LCO requires (seven) ADS valves to be OPERABLE to
provide the ADS function. Reference 10 contains the results
of an analysis that evaluated the effect of one ADS valve
being out of service. As per this analyris, operation of
only (six: ADS valves wil'1 provfde the required
depressur<zation. The overall relit.' 'lity of the ADS is
reduced, hewever, and operation is only allowed for a
limited time. The 14-day Completion Time is based on a
reliability study cited in Reference 9 and has been found to
be acceptable through operating uperience.

F.1 and F.2
,

i

If any one low-pressure ECCS subsystem is inoperable in
addition to one ino)erable required ADS valve, adequate core
cooling is assured )y the OPERABILITY of HPCI and the
remaining low-pressure ECCS subsystem, however, ECCS
reliability is further reduced. If a single active
component failure occurs concurrent with a design basis
LOCA, the minimum required ECCS equipment may not.be
available. Since both a high-pressure system-(ADS) and a
low-pressure _ subsystem are inoperable, a more restrictive

: Completion Time of 72 hours is allowed to restore either the !
'

low-pressure ECCS subsystem or the ADS-valve to OPERABLE
status. This Completion Time is based on a reliability
study, cited in Reference 9,- and has been found to be
acceptable through operating experience.

G.1 and G.2

The plant must be placed in a Condition in which the LCO
does not apply if the Required Actions and associated
Completion Times of Condition C, D, E, or F are not met, or
if two or more required ADS valves are inoperable. This is
done by placing the plant in at least MODE 3 within 12 hours
and-reducing reactor steam dome pressure to $ 150 psig

(continued)

(continued)
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B 3.5.1 I

l
l

BASES (continued)

ACTIONS within 36 hours. The allowed Complet.'on Times are
(continued) reasonable, based on operating experit:nce related to the

,

time required to reach the required MODE and condition from I

full power in an orderly manner and without challenging
;plant systems.
!

l

ill !
|

When multiple ECCS subsystems are inoperable, as stated for lCondition H, the plant is in a Condition outside of the
accident analyses. Therefore, LCO 3.0.3 must be entered
immediately.

I
SURVEILLANCE SR 3.5.1.1
REQUIREMENTS

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
lines of the HPCI System, CS system, and LPCI subsystems
full of water ensures that the ECCS will perform properly,
injecting its full capac!tv ints the RCS upon demand. This
will also prevent a water hamner following an tCCS
initiation signal. One acceptable method of ensuring that
the lines are * full" is to vent at the high points. The
31-day frequency is based on the gradual nature of void
buildup in the ECCS piping, the procedural controls
governing system operation, and operating experience.

SR 3.5.1.2

Verifying the correct alignment for manual, power-operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a non-accident
position provided the valve will automatically reposition in
the proper stroke time. This SR does not require any
testing or valve manipulation; rather, it involves
verification that those valves capable of being
mispositioned are in the correct position. This SR does not
apply to valves that cannot be inadvertently misaligned,

(continued)

(continued)
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(G
t BASES (continued)(

SVRVEILLANCE such as check valves. For the HPCI System, this SR also
REQUIREMENTS includes the steam flow path for the turbine and the flow

(continued) controller position.

The 31-day Frequency of this SR was derived from the
Inservice Testing Program requirements for pm forming valve
testing at least once every 92 days. The Frequency of
31 days is further justified because the valves are operated
under procedural control and because improper valve position
would only affect a single subsystem. This Frequency has
been shown to be acceptable through operating experience.

This SR is modified by a Note that allows an LPCI subsyste.m
to be considered OPERABLE during alignment to and oporation
in the RHR shutdown cooling mode when below the R% cut-in
permissive pressure in MODE 3, if ca)able of being manually
realigned from the control room to tie LPCI mode and not
otherwise inoperable. This allows operation in the RHR
shutdown cooling mode during MODE 3, if necessary.

SR 3.5.1.3

g Verification every 31 days that nOS [ air supply header]
s pressure is 2 [90] psig ensures air pressure for reliable
V ADS operation. The accumulator on each ADS valve provides

pneumatic pressure for valve actuation. The design
pneumatic supply pressure requirements for the accumulator
are such that, following a failure of the pneumatic supply
to the accumulator, at least two valve actuations can occur
with the drywell at 70% of design pressure (Ref. 8). The
ECCS safety analysis assumes only one actuation to achieve
the depressurization required for operation of the low-
pressure ECCS. This minimum required pressure of
2 [90] psig is provided by the ADS instrument air supply.
The 31-day Frequency takes into consideration administrative
controls over operation of the air system and alarms for low
air pressure.

SR 3.5.1.4

Verification every 31 days that the RHR System cross-tie
valve is closed and power to its operator is disconnected
ensures that each LPCI subsystem remains independent and a
failure of the flow path in one subsystem will not affect

(continued)

p (continued)
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ECCS-Operating
B 3.5.1

BASES (continued)

SURVEILLANCE the flow path of the other LPCI subsystem. Acceptable
kEQUIREMENTS methods of removing power to the operator include

(continued) de-energizing breaker control power or racking out or
removing the breaker. If the RHR System cross-tie valve is
open or power has not been removed from the valve operator,
both LPCI subsystems must be considered inoperable. The
31-day Frequency has been found acceptable, considering that
these valves are under strict administrative controls that
will ensure that valves continue to remain closed with
either control or motive power removed.

SR 3.5.1.5

Verification every 31 days that each LPCI inverter output
has a voltage of 2 (570] and s (630] volts while supplying
its respective bus demonstrates that the AC electrical power
is available to ensure proper operation of the associated
LPCI inboard injection and minimum flow valves and the
recirculation pump discharge valve. Each inverter must be
OPERABLE for the associated LPCI subsystem to be OPERABLE.
(For this facility, the 31-day Frequency is justified as
follows:]

SR 3.JLLs

Cycling the recirculation pump discharge (demonstrates thatand bypass) valvesthrough one complete cycle of full travel
the valves are mechanically OPERABLE and will close when
required. Upon initiation of an automatic LPCI subsystem
injection signal, these valves are required to be closed to
ensure full LPCI subsystem flow injection in the reactor via
the recirculation jet pumps. De-energizing the valve in the
closed position will also ensure the proper flow path for
the LPCI subsystem. Acceptable methods of de-energizing the
valve include de-energizing breaker control power or racking
out or removing the breaker. This test must be performed
once each reactor startup prior to THERMAL POWER reaching
> 25% RATED THERMAL POWER (RTP) if not performed within the
previous 31 days. If the valve is inoperable and in the
open position, the associated LPCI subsystem must be
declared inoperable.

Verification during reactor startup prior to reaching
> 25% RTP is an exception to the normal inservice Testing
Program generic valve cycling Frequency of 92 days, but is

(continued)

(continued)
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) BASES (continued)
s

SURVEILLANCE considered acceptable due to the demonstrated reliability of
REQUIREMENTS these valves.

(continued)
SR 3.5.1.7. SR 3.5.1.8. and SR 3.5.1.9

The performance requirements of the low-pressure ECCS pumps
are determined through application of the 10 CFR 50,
Appendix K, criteria (Ref. 6). Periodic surveillance is
performed (in accordance with the American Society of
Mechanical Engineers (ASME) Code, Section XI, requirements
for the ECCS pumps) to verify that the ECCS pumps will
develop the flow rates required by the respective analyses.
The low-pressure ECCS pump flow rates ensure that adequate
core cooling is provided to satisfy the acceptance criteria
of Reference 7. The pump flow rates are verified against a
system head equivalent to the RPV pressure expected during a
LOCA. The total system pump outlet pressure is adequate to
overcome the elevation head pressure between the pump
suction and the vessel discharge, the piping friction
losses, and RPV pressure present during a LOCA. These
values may be established ouring preoperational testing.

EN The flow tests for the uPCI System are performed at two
) different pressure ranges such that system capability to

'" provide rated flow is tested at both the higher and lower
operating ranges of the system. Since the reactor steam
dome pressure must be i 1920] psig to perform SR 3.5.1.8
and 2 [150] psig to perform SR 3.5.1.9, sufficient time is
allowed after adequate pressure is achieved to perform these
tests once only. Reactor startup is allowed prior to
performing the low-pressure test because the reactor
pressure is low and the time allowed to satisfactorily
perform the test is short. The reactor pressure is allowed
to be increased to normal operating pressure because the low
pressure test has been satisfactorily completed and there is
no indication or reason to believe that HPCI is inoperable.
Thus, a Note is included in SR 3.5.1.8 to indicate that
SR 3.0.4 does not apply.

| A 92-day frequency for SR 3.5.1.7 and SR 3.5.1.8 is in
I accordance with the Inservice Testing Program and must not

be exceeded. The 18-month frequency for SR 3.5.1.9 was
developed considering plant conditions needed to perform the
SR and the potential for unplanned plant transients if the
SR is performed with the reactor at power. Operating

|

(continued)|

n

(G) (continued)
|
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BASES (continued)

SURVEILLANCE experience has shown that these components usually pass the
REQUIREMENTS SR when performed on the 18-month Frequency, which is based

(continued) on the refueling cycle. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

SR 3.5.1.10

The ECCS subsystems are required to actuate automatically to
perform their design functions. These surveillance tests
demonstrate that, with a required system initiation signal
(actual or simulated), the automatic initiation logic of
HPCI, CS, and LPCI will cause the systems or subsystems to
operate as designed, including actuation of the system
throughout its emergency operating sequence, that is,
automatic pump startup and actuation of all automatic valves
to their required positions. This test also ensures that
the HPCI System will :.utomatically restart on an RPV low
water level (Level E) signal received subsequent to an RPV
high water level (Level 8) trip, and that the suction is
automatically transferred from the CST to the suppression
pool.

The 18-month Frequency was developed considering plant
conditions needed to perform the SR and the potential for
unplanned plant transients if the SR is )erformed with the
reactor at power. Operating experience las shown that these
components usually pass the SR when performed on the
18-month Frequency, which is based on the refueling cycle.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

This SR is modified by a Note that excludes vessel injection
during the tests. Since all active components are testable
and full flow can be demonstrated by recirculation through
the test line, coolant injection into the RPV is not
required during the tests.

SR 3.5.1.11

The ADS designated S/RVs are required to actuate
automatically upon receipt of specific initiation signals.
A system functional test (logic only) is performed to
demonstrate that the ADS logic operates as designed when

(continued)

(continued)
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B 3.5.1

BASES (continued)

SURVEILLANCE initiated either by an actual or simulated initiation |
REQUIREMENTS signal, causing proper actuation of all the required 1

(continued) components.
]

The 18-month Frecuency was developed considering the plant
conditions needec to perform the SR and the potential- for
unplanned plant transients if the SR is )erformed with the
reactor at power. Operating experience las shown that these
components usually pass the SR when performed on the
18-month Frequency, which is based on the refueling cycle.
Therefore, the Frecuency was concluded to be acceptable icom
a reliability stancpoint.

This SR is modified by a Note that excludes valve actuation.
This prevents an RPV pressure blowdown.

18_3 5.1.12

A manual actuation of each ADS valve is performed to verify
that the valve and solenoid are functioning properly and
that no blockage exists in the S/RV discharge lines. -This
is demonstrated by the response of the turbine control or'

bypass valve or by a change in the measured steam flow or by
any other method suitable to verify steam flow. Adequate
reactor steam dome pressure must be available to perform
this test to avoid damaging the valve. Sufficient time is
therefore allowed after the required pressure is achieved to
perform this test once only. Adequate pressure at which

-this test is to be performed is [920] psig (the pressure
recommended by the valve manufacturer). Reactor startup is
allowed prior to )erforming this test because valve
OPERABILITY and tie setpoints for overpressure protection
are verified, per ASME-requirements, prior to valve
installation. Thus, a Note is included in this SR to
indicate that SR 3.0.4 does not apply.

The 18-month Frequency was developed considering the plant
conditions needed to perform the SR and the potential for
unplanned plant transients if the SR is performed with the
reactor at power. Operating experience has shown that these
components usually pass the SR when performed on the
18-month Frequency, which is based on the refueling cycle.
Therefore, the Freauency was concluded to be acceptable from
a reliability standpoint.

(continued)
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REFERENCES 1. (Unit Name] FSAR, Section [6.3.2.2.3], "[ Title).*

2. (Unit Name] FSAR, Section (6.3.2.2.4], "(Title)."

3. (Unit Name] FSAR, Section (6.3.2.2.1], "[ Title)."

4. (Unit Name] FSAR, Section (6.3.2.2.2], "[ Title]."

5. (Unit Name] FSAR, Section (6.3.3], "[ Title)."

6. Title 10, Code of Federal Regulations, Part 50,
Apper.aix K, "ECCS Evaluation Models."

7. Title 10, Code of Federal Regulations, Part 50.46,
" Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water-Cooled Nuclear Power
Reactors."

8. (Unit Name] FSAR, Section (7.3.1.2.2], "[ Title]."
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O
BWR/4 STS B 3.5-16 12/28/90 10:52am

_ _ . _ . . . . . . . . . . . .

.. . . . . .



.- -. .- . . - . . - - - - .. . . . . - - _ - - . - . - - . . - . - -

1

|

ECCS-Shutdown
B 3.5.2 j-

< 1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION |

COOLING (RCIC) SYSTEM

B 3.5.2 ECCS-Shutdown

BASES

System and the low
A description of the Core Spray (CS)de of the Residual HeatBACKGROUND '

pressure coolant injection (LPCI) mo
Removal (RHR) System is provided in the Bases for LCO 3.5.1.

APPLICABLE The Applicable Safety Analyses section of Bases B 3.5.1 also-

SAFETY ANALYSES applies to this Bases section. The ECCS performance is
evaluated for the entire spectrum of break sizes for a
postulated loss-of-coolant accident (LOCA). The long-term
cooling analysis following a desigr basis LOCA (Ref.1)
demonstrates that only one low-pressure ECCS subsystem is <

required, post-LOCA, to maintain the peak cladding
temperature below the allowable limit. To preserve the

'

single failure criterion of Reference 2, a minimum of two
- low-pressure ECCS subsystems are required to be OPERABLE in

MODES 4 and 5. Two OPERABLE low-pressure ECCS subsystems
.' also ensure adequate vessel inventory makeup in the event of

an inadvertent vessel draindown. L

The low-pressure ECCS subsystems satisfy criterion 3 of the
NRC Interim Policy Statement.

'

LC0 Two low-pressure ECCS subsystems are required to be
_

OPERABLE. The. low-pressure ECCS subsystems consist of two
CS subsystems and two LPCI subsystems. Each CS subsystem
consists of two motor-driven pumps, piping, and valves to
transfer water from the suporession pool or condensate
storage tank (CST) to the reactor pressure vessel (RPV).
Each LPCI subsystem consists of one motor-driven pump,
piping, and valves to transfer water from the suppression
pool to the RPV. Only a single LPCI pump is required per
subsystem because of the larger injection capacity in
relation to a CS subsystem. Support systems affecting the
OPERABILITY of the ECCS are discussed in the LCO 3.5.1

L (continued)

(continued)
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ECCS-Shutdown
B 3.5.2

BASES (continued)

LCO Bases. In MODES 4 and 5, the RHR System cross-tie
(continued) valve is not required to be closed.

One LPCI subsystem may be aligned in the shutdown cooling
mode of the RHR System in MODE 4 or 5 and considered
OPERABLE for the ECCS function, if it can be manually
realigned from the control room to the LPCI mode and is not
otherwise inoperable. Because of low-pressure and low-
temperature conditions in MODES 4 and 5, suffktent time
will be available to manually align and initiate LPCI
subsystem operation to provide core cooling prior to
postulated fuel uncovery. Support systems affecting the
OPERABILITY of the ECCS are discussed in the LC0 section of
Bases B 3.5.1.

(For this facility, an OPERABLE CS subsystem constitutes the
following:]

[For this facility, an OPERABLE LPCI subsystem constitutes
the following:]

[For this facility, those required support systems which,
upon their failure, do not require declaring the ECCS
subsystems inoperable and their justification are as
follows:]

APPLICABILITY OPERABILITY of the low-prc:sure ECCS subsystems is required
in MODES 4 and 5 to ensuri adequate coolant inventory and
sufficient heat-removal capability for the irradiated fuel
in the core in case of an inadvertent draindown of the
vessel. Requirements for ECCS OPERABILITY during MODES 1,
2, and 3 are discussed in the Applicability section of Bases
B 3.5.1. ECCS subsystems are not required to be OPERABLE
during MODE 5 with the cavity flooded, the spent fuel
storage pool gates removed, and the water level maintained
at a 23 feet above the RPV flange. This provides sufficient
coolant inventory to allow operator action to terminate the
inventory loss prior to fuel uncovery in case of an
inadvertent draindown.

(continued)

(continued)

O
BWR/4 STS B 3.5-18 12/28/90 10:52am

_ - _ _ _ _ _ _ - _ _ _



. - - . - . - - - - . . - . - - - - - - . - . - . - - . . - -

,

ECCS-Shutdown
B 3.5.2

; BASES (continuad)

APPLICABILITY The Automatic Depressurization System (ADS) is not required
(continued) to be OPERABLE during MODES 4 and 5 because the RPV pressure

is s 150 psig, and the CS System and the LPCI subsystems can
provide core cooling without any depressurization of the
primary system.

The High Pressure Coolant Injection (HPCI) System is not
required to be OPERABLE during MODES 4 and 5 since the low-
pressure ECCS subsystems can provide sufficient flow to the

-vessel.

ACTIONS A.1 and 8.1

If any one required low-pressure ECCS subsystem is
inoperable, the inoperable subsystem must be restored to
OPERABLE status in 4 hours. In this condition, the
remaining OPERABLE subsystem can provide sufficient vessel
flooding ca
draindown. pability to recover from an inadvertent vesselOverall system reliability is reduced, however,
because a single failure in the remaining OPERABLE subsystem

O concurrent with a vessel draindown could result in the ECCS
V not being able to perform its intended function. The 4-hour

Completion Time for restoring the required low-pressure ECCS
subsystem to OPERABLE status is based on engineering
judgment that considered the remaining-available subsystem
and the low-probability of a vessel draindown event.

With the inoperable subsystem not restored to OPERABLE
status in the required Completion Time, action must be
immediately initiated to suspend operations with a potential
for draining the reactor vessel (OPDRVs) to minimize the
probability of a vessel draindown and the subsequent
potential for fission product release. Actions must
continue until OPDRVs are suspended.

C.l. C.2. D.1. D.2. and 0.3

With both of the requirad ECCS subsystems inoperable, all
coolant inventory makeup capability may be unavailable.
Therefore, actions must_immediately be-initiated to suspend
OPDRVs to minimize the probability of a vessel draindown and

(continued)

(continued)

O.
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B 3.5.2

)

BASES (continued)

ACTIONS the subsequent potential for fission-product release.
(continued) Actions must continue until OPDRVs are suspended. If at

least one low-pressura ECCS subsystem is not restored to
OPERABLE status within the 1-hour Completion Time,
additional actions are required to minimize any potential
fission-product release to the environment. This includes
initiating immediate action to restore the following to
OPERABLE status: secondary containment, one standby gas
treatment subsystem, one secondary containment isolation
valve, and associated instrumentation in each associated
penetration not isolated. OPERABILITY may be verified by an
administrative check or by examining logs or other
information to determine whether the components are out of
service for maintenance or v.her reasons. Verification does
not require performing the SRs needed to demonstrate the
OPERABILITY of the components. If, however, any required
component is inoperable, then it must be restored to
OPERABLE status.

'

In this case, SRs may need to be performed to restore the
component to OPERABLE status. Actions must continue until
all required components are OPERABLE.

The 1-hour Completion Time to restore at least one lor
pressure ECCS subsystem (injection or spray) to OPERABLE
status ensures that prompt action is taken to provide the
required cooling capacity or to initiate actions to placee

the plant in a condition that minimizes any potential
fission-product release to the environment.

SURVEILLANCE SR 3.5.2.1 and SR 3.5.22
REQUIREMENTS

The minimum water level of (12 ft 2 inches] required for
the suppression pool is periodically vertfied to ensure that
the suppression pool will provide adequate net positive
suction head (NPSH) for the CS System and LPCI subsystem
pumps, recirculation volume, and vortex prevention. With
the suppression pool water level less than the required
limit, all ECCS subsystems are inoperable unless they are
aligned to an OPERABLE CST.

When suppression pool level is less than [12 ft 2 inches],
the CS System is considered OPERABLE only if it can take

(continued)

(continued)
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ECCS-Shutdown
B 3.5.2

BASES (continued)

SURVEILLANCE suction from the CST, and the CST water level is sufficient
REQUIREMENTS to provide the required NPSH for the CS pump. Therefore, a

(continued) verification that either the suppression pool water level is
or that CS is aligned to take suction

e (12 ft 2 inches)he CST contains a (150,000] gallons offrom the CST and t
water, equivalent to 12 ft, ensures that the CS System can
supply at least (50,000] gallons of makeup water to the RPV.
The CS suction is uncovered at the (100,000]-ga11on level.

The 12-hour Frequency of these SRs was develcped considering
operating experience related to suppression pool water level
and CST water level variations and instrument drift during
the applicable MODES. Furthermote, the 12-hour Frequency is
considered adequate in view of o'.her indications available
in the control room, including a larms, to alert the operator
to an abnormal suppression pool tr CST water level
condition.

SR 3.5.2.3. SR 3.5.2.5. and SR 3.5.2.6

The Bases provided for SR 3.5.1.1, SR 'i.5.1.7, and SR
3.5.1.10 are applicable to SR 3.5.2.3, SR 3.5.2.5, and
SR 3.5.2.6, respectively.

SR 3.5.2.4

Verifying the correct alignment for manual, power-operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing. A valve that
receives an initiation signal is allowed to be in a
non-accident position provided the valve will automatically
reposition in the proper stroke time. " % SR does not
require any testing or valve manipula - rather, it
involves verification that those valv, aable of'

potentially being mispositioned are in .e correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves. The 31-day
Frequency is appropriate because the valves are o)erated
under procedural control and the probability of taeir being
mispositioned during this time period is low.

(continued)

(continued)O
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BASES (continued)

SURVEILLANCE In MODES 4 and 5, the RHR System may operate in the shutdown
REQUIREMENTS cooling mode to remove decay heat and sensible heat from the

(continued) reactor. Therefore, RHR valves that are required for LPCI
subsystem operation may be aligned for the shutdown cooling
mode.

This SR is modified by a Note that allows one LPCI subsystem
of the RHR to be considered OPERABLE for the ECCS function
if all the required valves in the LPCI flow path can be
manually realigned from the control room to allow injection
into the RPV, and the system is not otherwise inoperable.
This will ensure adequate core cooling if an inadvertent RPV
draindown should occur.

REFERENCES 1. (Unit Name] FSAR, Section (6.3.2], "[ Title]."

2. Title 10, Code of Federal Regulations, Part 50.46,
" Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water-Cooled Nuclear Power
Reactors."

O
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B 3.5.3

83.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
y COOLING (RCIC) SYSTEM i

B 3.5.3 RCIC System

BASES

BACKGROUND The RCIC System is not part of the ECCS. The RCIC System is
included with the ECCS section because of similar functions.

The RCIC System is designed to operate either automatically
or manually following reactor pressure vessel (RPV)
isolation accompanied by a loss of coolant flow from the
feedwater system to provide adequate core cooling and
control of the RPV water level. Under these conditions, the
High Pressure Coolant Injection (HPCI) and RCIC systems
-perform similar functions. The RCIC System design
requirements ensure that the criteria of Reference 1 are
satisfied.

The RCIC System consists of a steam-driven turbine-pump
unit, piping, and valves to provide steam to the turbine, as
well as piping and valves to transfer water from the suction

p source to the core via the feedwater system line, where the
t coolant is distributed within the RPV through the feedwater
' sparger. Suction piping is provided from the condensate

storage tank (CST) and the suppression pool. Pump suction
is normally aligned to the CST to minimize injection of
suppression pool water into the RPV. If the CST water
supply is low or the suppression pool level is high,- 1

however, an automatic transfer to the suppression pool
ensures a water supply for continuous operation of the RCIC
System. The steam supply to the turbine is piped from a
steam line upstream of the associated inboard steam line
isolation valve. (Ref. 2)

The RCIC System is designed to provide core cooling over a
wide range of reactor pressures [165 to 1155'psig]. Upon
receipt of an initiation signal from low RPV water level,
the RCIC turbine accelerates to a specified speed. As the
RCIC flow increases, the turbine control valve (TCV) is
automatically adjusted to maintain design flow. Exhaust
steam from the RCIC arbine is discharged to the suppression
pool. A full flow-test line is provided to route water from
and to the CST to allow testing of the RCIC System during
normal operation without injecting water into the RPV.

(continued)

(continued)
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RCIC System
B 3.5.3

BASES (continued)

BACKGROUND The RCIC pump is provided with a minimum flow bypass line,
(continued) which discharges to the suppression pool The valves in

this line automatically open to prevent pump damage due to
overheating when other discharge line valves are closed. To
ensure rapid delivery of water to the RPV and to minimize
water-hammer effects, the RCIC System discharge piping is
kept full of water. The RCIC System is normally aligned to
the CST. The height of water in the CST is sufficient to
maintain the piping full of water up to the first isolation
valve. The relative height of the feedwater line connection
for RCIC is such that the water in the feedwater lines keeps
the remaining portion of the RCIC discharge line full'of
water. Therefore, RCIC does not require a " keep fill"
system.

APPLICABLE The function of the RCIC System to provide makeup coolant to
SAFETY ANALYSES the reactor is used to respond to transient events. The

RCIC System is not an Engineered Safety Feature (ESF) System
and no credit is taken in the safety analyses for RCIC-

System operation. Based on its contribution to the
reduction of overall plant risk, however, the system is
included in the Technical Specifications, as encouraged by
the NRC Interim Policy Statement.

LC0 The OPERABILITY of the RCIC System provides adequate core
cooling such that actuation of any of the low-pressure ECCS
subsystems is not required in the event of RPV isolation
accompanied by a loss of feedwater flow. The RCIC System
has sufficient capacity for maintaining RPV inventory during
an isolation event.

[For this facility, an OPERABLE RCIC System constitutes the
following:]

[For this facility, the following support systems are
required to be OPERABLE to ensure RCIC System OPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not require declaring the RCIC System
inoperable and their justification are as follows:]

.

(continued)
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RCIC System
B 3.5.3

BASES (continued)

APPLICABILITY The RCIC System is required to be OPERABLE in MODES 1, 2,
and 3 with reactor steam dome pressure > 150 psig, since
RCIC is the primary non-ECCS water source for core cooling
when the reactor is isolated and pressurized. In MODES 2
and 3 with reactor steam dome pressure s 150 psig, and in
MODES 4 and 5, RCIC is not required to be OPERABLE since the
low-pressure ECCS subsystems can provide sufficient flow to
the RPV.

ACTIONS A.1 and A.2

If the RCIC System is inoperable during MODE I, 2, or 3 with
reactor steam dome pressure > 150 psig, and the HPCI System
is immediately verified to be OPERABLE, the RCIC System must
be restored to OPERABLE status within 14 days. In this
condition, loss of the RCIC System will not affect the
overall plant capability to provide makeup inventory at high
reactor pressure since the HPCI System is the only high-
pressure system assumed to function during a loss-of-coolant
accident (LOCA). OPERABILITY of HPCI is therefore

f immediately verified when the RCIC System is inoperable.
This may be performed by an administrative check, byr

examining logs or other information, to determine if the
HPCI System is OPERABLE. Verification does not require
performing the SRs needed to demona.trate the OPERABILITY of
the HPCI System. If the OPERABILITY of the HPCI System
cannot be immediately verified, however, Condition B must be
immediately entered. For transients and certain abnormal
events with no LOCA, RCIC (as opposed to HPCI) is the
preferred source of makeup coolant because of its relatively
small capacity, which allows easier control of the RPV water
level. Therefore, a limited time is allowed to restore the
inoperable RCIC to OPERABLE status.

The ECCS Completion Times are based on the results of a'

study that evaluated the impact on ECCS availability
assuming various components and subsystems were taken out of
service. The results were used to calculate the average
availability of ECCS equipment needed to mitigate the
consequences of a LOCA as a function of allowed outage times
(A0Ts). A0Ts were then chosen to provide. comparable levels
of ECCS availability throughout the industry (Ref. 3).

(continued)

(continued)bv
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RCIC System
B 3.5.3

BASES (continued)

ACTIONS Because of similar functions of HPCI and RCIC,
(continued) the A0Ts determined for HPCI are also applied to RCIC.

B.1 and B.2

If the RCIC System cannot be restored to OPERABLE status in
the associated Completion Time, or if the HPCI System is
simultaneously inoperable, the plant must be placed in a
Condition in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within 12 hours and
reducing reactor steam dome pressure to s 150 psig within
36 hours. The allowed Completion Times are reasonable,
based on operating experience related to the time required
to reach the required MODE and condition from full power in
an orderly manner and without chs11enging plant systems.

SURVEILLANCE SR 3.5.3.1
REQUIREMENTS

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
line of the RCIC System full of water ensures that the
system will perform properly, injecting its full capacity
into the RCS upon demand. This will also prevent a water
hammer following an initiation signal. One acceptable
method of ensuring the lines are full is to vent at the high
points. The 31-day Frequency is based on the gradual nature
of void buildup in the RCIC piping, the procedural controls
governing system operation, and operating experience.

SR 3.5.3 2

Verifying the correct alignment for manual, power-operated,,

and automatic valves in the RCIC flow path provides
assurance that the proper flow path will exist for RCIC
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
valves were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a non-accident
position provided the valve will automatically reposition in
the proper stroke time. This SR does not require any
testing or valve manipulation; rather, it involves
verification that those valves capable of being

(continued)

(continued)
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B 3.5.3

BASES (continued)

SURVEILLANCE mispositioned are in the correct position. This SR does not
REQUIREMENTS apply to valves that cannot be inadvertently misaligned,

(continued) such as check valves. For the RCIC System, this SR also
' includes the steam flow path for the turbine and the flow

controller position. The 31-day Frequency of this SR was
derived from the Inservice Testing Program requirements for
performing valve testing at least once every 92 days. The
Frequency of 31 days is further justified because the valves
are operated under procedural control and because improper
valve position would affect only the RCIC System. This
Frequercy has been shown to be acceptable throurh operating
experience.

SR 3.5.3.3 and SR 3.5.3.4

The RCIC pump flow rates ensure that the system can maintain
reactor coolant inventory during pressurized conditions with
the RPV isolated. The flow tests for the RCIC System are
performed at two different pressure ranges such that system
capability to provide rated flow is tested both at the
higher and lower operating ranges of the system. Since the
required reactor steam dome pressure must be available to

/~~ perform SR 3.5.3.3 and SR 3.5.3.4, sufficient time is
allowed after adequate pressure is achieved to perform these
tests once only. Reactor startup is allowed prior to
performing the low-pressure test because the reactor
pressure is low and the time allowed to satisfactorily
perform the test is short. The reactor pressure is allowed
to be increased to normal operating pressure since it is
assumed that the low-pressure test for ECCS pumps has been
satisfactorily completed and there is no indication or
reason to believe that RCIC is inoperable. Thus, a Note is
included in SR 3.5.3.3 to indicate that SR 3.0.4 does not
apply.

A 92-day Frequency for SR 3.5.3.3 is consistent with the
Inservice Testing Program requirements. The 18-month
Frequency for SR 3.5.3.4 was developed considering plant
conditions needed to perform the SR and the potential for
unplanned plant transients if the SR is performed with the
reactor at power. Operating experience has shown that
these components usually pass the SR when performed
on the 18-month Frequency, which is based on the refueling
cycle. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

(continued)

(continued)
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B 3.5.3

BASES (continued)

SURVEILLANCE Based on operating experience, the 12 hours allowed to
REQUIREMENTS demonstrate that the RCIC pump can deliver the rated flow

(continued) under high and low pressure is sufficient.

SR 3.5.3.5

The RCIC System is required to actuate automatically to
perform its design function. This surveillance test
demonstrates that with a required system initiation signal,
actual or simulated, the automatic initiation logic of the
RCIC System will cause the system to operate as designed,
including actuation of the system throughout its emergency
operating sequence, that is, automatic pump startup and
actuation of all automatic valves to their required
positions. This test also ensures the RCIC System will
automatically restart on a RPV low water level (Level 2)
signal received subsequent to a RPV high water level
(Level 8) trip and that the suction is automatically
transferred from the CST to the suppression pool.

The 18-month Frequency was developed considering the plant
conditions needed to perform the SR and the potential for
unplanned plant transients if the SR is performed with the
reactor at power. Operating experience has shown that these
components usually pass the SR when performed on the
18-month frequency, which is based on the refueling cycle.
Therefore, the Frequency was concluded to be acceptable from
a reliability star.dpoint.

This SR is modified by a Note that excludes vessel injection
during the test. Since all active components are testable
and full flow can be demonstrated by recirculation through
the test line, coolant injection into the RPV is not
required during the test.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 33, " Reactor
Coolant Makeup."

2. (Unit Name] FSAR, Section (5.E.6], "[ Title)."

(continued)
-

(continued)

O
BWR/4 STS B 3.5-28 12/28/90 10:52am

_ _ - _ - -



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

RCIC System
B 3.5.3

BASES (continued)

REFERENCES 3. Memorandum from R.L. Baer (NRC) to V. Stello, Jr.
(continued) (NRC), " Recommended Interim Revisions to LCOs for ECCS

Components," December 1, 1975.

=
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Primary Containment
B 3.6.1.1

! (b B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.1 Primary Containment

BASES

BACKGROUND The function of the primary containment is to isolate and
contain fission products released from the reactor primary
system following a Design Basis Accident (DBA) and to
comme the postulated release of radioactive material

(withiltherequirementsof10CFR100(Ref.1)ortheNRC
Staff aroved licensing basis (e.g., a specified fraction

i of 10 3 100 limits). The primary containment consists of
Nya,stes ~-ljaht, reinforced concrete vessel, which surrounds

4theifeagter primary system and provides an essentially leak-
tight 43rrjer"egainst an uncontrolled release of
radisectivity ,tofthe environment.

V p;us
To ensurp; | mary containment is OPERABLE, leakage test
require . s haye=Weeniset forth by Reference 2. These test
requiremehtseprovidivfdr periodic verification by tests of

%the leak-tight $teirjty of,.sthe primary containment and of
the systems and couponentsj%at penetrate the primary

thatleakagethr/ purpose;efX$heleakagetestsistoensure
p containment. Th

ough.thesprimary
systems and compono6ts/penetratti; containment and throughthe primary containment

; -jC
shall not exceed the a110wsbTe le ~ e rates specified inv
the technical s)ecification and us in the safety analyses.
Additionally, tie periodic testgperfagped ensure that
proper maintenance and repair ( are made during the service
life of the plant, q?
This specification ensures that the performance of the
primary containment, in the event of a DBA, meets the
assumptions used in the safety andyses of References 3
and 4. All leakage-rate raquireme <ts and SRs are in
conformance with 10 CFR 50, Appent x J (Ref. 2), as modified
by approved exemptions.

APPLICABLE The safety design basis for the primary containment is that
SAFETY ANALYSES the primary containment must withstand the pressures and

temperatures of the limiting DBA without exceeding the
design leakage rate, such that, in conjunction with the

(continued)

g (continued)
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Primary Containment
B 3.6.1.1

BASES (continued)

APPLICABLE other Containment systems and ENGINEERED SAFETY FEATURE
SAFETY ANALYSES (ESF) systems, the release of fission-product radioactivity

(continued) subsequent to a DBA will not result in doses in excess of
the values given in the licensing basis.

The ;8A that results in a release of radioactive material

within primary containment is a LOCA. In the analysis of
this accident, it is assumed that primary containment is

OPERAB W at3(event initiation such that release of fissionproductFtd the environment is controlled by the rate of
primarp containment leakage.

AnhyticalM(NihodEand assumptions involving the primary
g

containment ard presented in Reference 3 and 4. The safety
analyses asshmeia nofHuechanistic fission-product release
followingdlCDBAtthatM orms the basis for determination of
offsite d6ses. Thelffssion-product release is in turn based
on an assumed leakage ratg,;from the primary containment.
OPERABILITY ofdhe prjaafyhcontainment ensures that the
leakage rate astymedi,inetin?fafety analyses is not exceeded,
and that the siteibo^utiegrftadiat. ion dose will not exceed
the limits of 10 CFR lt9T.(fMf. If!sven if the non-
mechanisticreleaseweg%}toocSr'.%e

All leakage-rate requiremenths) b.f %^
Rs in conformance

with 10 CFR 50, Appendix F(Ref. ' asN ified by approved,

exemptions as contained in the Primary' ~. nment Leakage
Rate Testing Program. The maximum al eakage rate
for the primary containment (L,) isqh2]% b weight of the
Containment air per 24 hours at P,Tj $7.5] psig, or (0.84]%
by weight of the Containment air per 24 hours at the reduced
pressure of P , (28.8] psig (Ref. 4). The maximum allowable
leakage rate is based on what is acceptable for nuclear
safety considerations per 10 CFR 100 (Ref. 1). Reactor
size, site location, and meteorology, as well as the
possible mechanisms for radioactivity generation and
transport, are all considered in specifying the allowable
leakage rate for a given Containment system. For this unit,

L = [ ]% per day and P, = [ ] psig, resulting from the
l,imiting design basis LOCA (Ref. 4).

(continued)

(continued)
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Primary Containment
B 3.6.1.1

(o BASES (continued)

APPLICABLE The acceptance criteria applied to accidental releases of
SAFETY ANALYSES radioactive material to the environment are given in terms

(continued) of total radiation dose received by:

a. A member of the general public who remains at the '

exclusion-area boundary for 2 hours following onset of
the postulated fission-product release; or

-:

bT LA. member of the general public who remains at the low-
'j' y population-zone boundary for the duration of the

MY accident.
M gy ,

'$ The limits ' established in 10 CFR 100 (Ref.1) are a whole
Wbody' dose'of 25, rem or a dose of 300 rem to the thyroid from

iodine exp'osuro nor both. The NRC staff-approved licensing
basisl.may:use,some fraction of these limits,

e p
Primarycont$ ment _satisfiesCriterion3oftheNRCInterim

PolicyStat'emente@'ff
@

grGyP
,: y ,a

t' ' LC0 TherequirementsjbtcQInUNssLLOdefinetheperformance
\ oftheprimarycontainmentsfisijon-productbarrier. The\

containment design (esRagb.y#nt OPERA.BILITY is maintained byate '(4's) is an assumed initial
condition. Primary (ontain
limitingleakagetowithintheacceptancecriteriaof
10 CFR 50, Appendix J (Ref. 2) f p N )

4
The primary containment LC0 teq.vuires that primary
containment OPERABILITY be ma'intained. Other containment
LCOs support this LC0 by ensuring that:

a. All penetrations required to be closed during accident
conditions are either:

1. capable of being closed by an OPERABLE automatic
containment isolation system, or

2. closed by manual valves, blind flanges, or
deactivated autom& tic valves secured in their
closed positions, except as provided in
Reference [ ];

b. All equipment hatches are closed;

(continued)

O
V (continued)
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Primary Containment
B 3.6.1.1

BASES (continued)

LCO c. The primary containment air lock is OPERABLE (sec
(continued) LCO 3.6.1.2, Condition C, Note 1); i

d. The primary containment leakage rates are within their
limits as defined in the Primary Conteinment teakage
Rate Testing Program;

e. The scaling mechanism associated with each penetration
p; Qgelds, bellows, or 0-rings) is OPERABLE; and

'

f, e st tural integrity of the primary containment
is enseed by the successful completion of the Primary

Q'Contstanjentd.Terdon Surveillance Program and by
asseefatedM966), inspections of the steel liner and '

penetratiehs f6 itvidence of deterioration or breach
of iripegrity j/

The Required Ac.t s when 1er arimary containment LCOs are
not met have b#en" sp f'

q "}/ [ t'iese LCOs and not in
"LCO 3.6.1.1.

Compliance with LC0 3$1 wil1[sureaprimary
containmentconfigurationthat48 cturally sound and
will limit leakage to th6serlpak e - es assumed in the
safety analyses. As a re t ', ' (itif diation exposures .-

will be maintained within e li t's of 1CFR 100 (Ref. 1),
or NRC staff-approved licensing basis, ng the most
limiting DBA. The provisions of thi lineated in
the above definition are implementq foll ws,

a. OPERABILITY and status of primary containment
penetrations: .i

1. The OPERABILITY of valves that are closed or are
required to close in response to a Containment
isolation signal is ensured by compliance with
the SRs of LC0 3.6.1.3, " Primary Containment
Isolation Valves (PCIVs)," and 10 CFR 50,
Appendix J (Ref. 2), as defined in the Primary
Containment Leakage Rate Testing Program. Some

of the valves that must be closed to meet the
accident analysis assumptions may be opened on ar.
intermittent basis under administrative controls. )
These valves are identified in Reference [ ). The
Required Actions and SRs of LCO 3.6.1.3 ensure

(continuad)

(continued)
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Primary Containment
B 3.6.1.1

k BASES (continued)
.

LC0 that the associated PCIG close within the
(continued) required time limit. that tne affected

'

penetration is is(lated by closed isolation
valves or blind fl.inges, ir that the plant is
shut down. In addu.. ion, he Type C tests
required by SR 3.6.1.1.1 aid Appendix J reqtiire

/
- that these PCIVs meet specified leakage-rate

- |) k criteria, namely, that the combined leakage ratefor all penetrations and valves subject to Type B
4 Np and -C tests shall be less than 0.6 L,.

%[lifM'' j
The status of primary containment penetration

aW 41selation valves that are required to be closed
dtt$ ng accident conditions, and do not close

/ aut % tically, is verified by SRs 3.6.1.3.1,
41) :$ 6,M$.2, 3.6.1.3.3, and 3.6.1 3,4. The valvesV .

thatimust be closed to meet tho accident analysis
grisumptionsemay b6 opened on an intermittent
ybasisunderledministrativecontrols.ygg

' . , b. The OP RIJVJ6f thehatchisensgradbyrJu,primarycontainmentequipmentpliance with the leakage
t criteria established!WY40.CFR 50, Appendix J
'

(Ref. 2). V gg 1h
f thkrima kontainment air lock,c. The OPERABILIT

required by LCO 3.6.1.2, "Pr. _L (Containment Air
Lock," requires that at #6n Moor in each air
lock be closed during t , 2, and 3, that the air
locks satisfy the=10 C
leakage-test requirements as, Appendix J (Ref. 2),described in the Primary
Containment Leakage Rate Testing Program, and that the -

.

door interlocks function as required.

d. Containment leakage-rate requirements are contained in
L 10 CFR 50, Appendix J (Ref. _2), and the Primary

-

Containment Leakage Rate Testing Program. Thesei

requirements are implemented to ensure that the
primary containment as a whole, as well as each of its
penetrations and . isolation valves, does not exceed its
specified leakage rate.

(continued)
-

,

| (continued)
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Yrimary Containment i
B 3.6.1.1

BASES (continued)
_

LC0 e. The successful completion of all the leatap-
(concinued) testing requirements stipulated ir.10 CFR 50,

,

i Appendix J (Ref. 2), is necessary to ensure the
OPERABILITY of penetration sealing mechanisms.

The measures implemented to meet the above requirements
provide assurance that the primary containment will perform
its designed safety function to mitigate the consequences of
accidents >that could result in offsite exposures comparable
to 10TCFR 100s(Ref.1) guidelines, or some fraction
established |in the NRC staff-approved licensing basis.
Ky 4) ,

%yk~,y%;
APPLICABILITY In MODES 1, ind h a DBA could cause a release of,

radioactlyeimat sialfto primary containment. In MODES 4|

and 5, the" probability and consequences of these events are
reduced due to the pressure-and temperature limitatioro of
these MODES. Thereforep. primary containment is not requiredI

| to be OPERABLE in M00ES'4 ind 5 to prevent leakage of
radioactive materia 14romfpHmaryacontainment.

JQ' .A %
6
' [ A ;K g%i

| ACTIONS &d

in the event primary containment is ino _. le, primary
containment must be restored to OPE %t s within
1 hour. The 1-hour Completion Timerprovides*a seriod of,

time to correct the probla commenWate with tie importance|
! of maintaining primary containment"0PERABILITY dt. ring
| MODES 1, 2, and 3. This time period also ensures that the

probability of an accident (requiring primary containment
OPERABILITY) occurring during periods where primary

| containment is inoperable is minimal.

B.1 and 8.2
.

| If primary containment cannot be restorr.d to OPERABLE status
in the associated Completion Time, the plant must be placed
in a MODE in which the LC0 does not apply. This is done by
placing the plant in at least MODE 3 within 12 hours and in
MODE 4 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience related to the
time required to reach the required MODES from full power in
an orderly manner and without challenging plant systems.

(continued)
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Prim ry Containment
B 3.6.1.1

/G
Q) BASES (continued)

SURVEILLANCE SR 3.6.1.1.1
REQUIREMENTS

Maintaining the primary containment OPERABLE requires
compliance with the visual examinations and leakage-rate
test requirements of 10 CFR 50, Appendix J (Ref. 2), as
modified by approved exemptions and as described in the
Primary Containment Leakage Rate Testing Program. This SR
reflects the leahge-rate testing requirements with regard
inleyerall primary containment leakage (Type A leakage

/ tests')i41eakage from equipment hatch, electrical
W enetr% leakag,ations, and other penetrations except air lock (Type Beftests); and leakage from PCIVs, except [ ] 'rch
p pgrge3valyes?(Type C leakage usts). These periodic testing
MrequirementPwerify that the primary containment leakage

rate.deesInot heed the leakage rate assumed in the safety
analfsesMLeakspurge'valvisMs'pe-rate testing of the primary containmentaddressed in LCO 3.6.1.3, " Primary
Containment $1 sol ation4 Valves." Air-lock door seal leakage
f asting isVaddressedfirDLC0 3.6.1.2. The Frequency is
required byfl0lCFR'50;fAppendix J (Ref. 2), identified in
the Primary \Cdntainment Leakage Rate Testing Program. Thus,

g\ SR 3.0.2 (which allps Frequency extensions) does not apply.

Y ghgjy pTg'qs
' yy
V SR 3.6.1.1.2 g

Qp %
The structural integFity oftthe primary containment is
assured by the successful completjsnM the Primary
Containment Tendor urveillance Prograc

visual inspections of the steel $ liner $and by associatedind penetrations for
evidence of d.'terioration 06' breach of integrity that
ensures that the structural integrity of the primary
containment will be maintained in accordance with the
provisions of t'.e Primary Containn.,it Tendon Surveillance
Program. Testing ano Fraquency are consistent with the
recommendations of Regulatory Guide 1.35 (Ref. 5).

SR 3.6.1.1.3

Maintaining the pressure suppression function of primary
containment requires limiting the leakage from the drywell
to the suppression chamber. Thus, if an everit were to occur
that pressurized the drywell, the steam would be directed
through the downcomers into the suppression pool. This SR
measures aywell-to-suppression-chamber differential
pressure.during a 10-minute period to ensure that the

. (continued)

( (continued)
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Primary Containment
B 3.6.1.1

BASES (continued)

SURVEILLANCE leakage patas that would bypass the. suppression pool are
REQUIREMENTS within allowable limits.

(continued)
Satisfactory performance of this Surveillance can be
achieved by establishing a known differential pressure
between the drywell and the suppression chamber and
verifying that the pressure in either the suppression
chamber m the drywell dous not change by more than
0.25 i,nchesiof water per minute over a 10-minute period.
The,leakageitest is performed every 18 months. The 18-month
Frequency wasLdeveloped considering it was prudent that this
Suryeillance;be performed during a plant outage and also in
vihk ofmthedactithat component failures that might have
affebted th'is4sittare identified by other primary
containmentSRsi TQo7 consecutive test failures, however,
would indicate * unexpected primary containment degradation;
in this e0ent, increasing the frequency to once every
9 months is required until,the situation is remedied as
evidencedbypassingtwo(gonsecutivetests.y fmA j;*

W7 4$t
REFERENCES 1. Title 10, Code of/FederaKRegulations, Part 100.11,

and Population Center $01 stance " plow Population Zone," Determination of"Dclusiont rea, A
A

v v g4
2. Title 10, Code of Federal Regulations 2Part 50,

Appendix J, " Primary Reactor Cont 6inment) Leakage
Testing for Water Cooled PowepReactors'.'"

w
3. [UnitName]FSAR,Section[]["[ Title]."

4. [ Unit Name] FSAR, Section [ ], "[ Containment
Systems]."

5. Regulatory Guide 1.35, " Inservice Inspection of
Ungrouted Tendons in Prestressed Concrete Containment i

Structures." (

,

O-

.
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Primary Containment Air Lock
B 3.6.1.2

B 3.6 CONTAINMENT SYSTEMS

B 3'.6.1.2 Primary Containment Air Lock

i

BASES

BACKGROUND One double-door primary containment air lock has been built
into the primary containment to provide personnel access to
the7drywell, and to provide primary containment isolation

#,duringsthe process of personnel entering and exiting thedrywe li. The air lock is designed to withstand the same .
Floadsdtemperatures, and peak design internal and external

.

'

4h pressures as the primary containment in order to maintain
Op'primarygentainmentOPERABILITY(P.ef.3). As part of the >

primaryQntainment, the air lock limits the release of
radioactive material to the environmentring normal plant
operation 4nd through a range of incidents up to and .

including postulated Design Basis Accidents (DBAs).

Each-ai/& lock. door \,hasibeen designed and tested to certify
a

its ability
expected pre;to withstand a pressure .in excass of the maximumssdret ollowing a DBA in primary containment.f

As such,. closure ofJa singleidoor supports primary
.r3 containment OPERA 81LITYil;Each of the doors contains double-

. V) gasketed seals.and locallleakage-rate testing ca) ability to(
ensure )ressure integrity.1 To effect a leak-tigit seal, the
air loc ( design uses pressure-seated doors (i.e., ani
increase in primary containment internal pressure results in
increased sealing. force on each door). "

Each air lock is nominally iright circular cylinder,
10 feet in diameter, with doors at each end that are
interlocked to prevent simultaneous-opening. The air-lock
is provided with limit switches-on both doors that provide i

control room indication of door position. Additionally,
-control room indication-is provided to alert the operator
whenever an air-lock-door--interlock mechanism is . defeated.
During periods when primary containment is not required to
be OPERABLE, the door interlock mechanism may be disabled,
allowing both-doors of an air lock to remain open for
extended periods when frequent primary containment entry is
necessary. Under some conditions as allowed by this LCO,
the primary. containment may be accessed through the air lock
when the interlock mechanism has failed by manually
performing the interlock function.

(continued)

(continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES (continued)

BACKGROUND The primary containment air lock forms part of the primary
(continued) containment pressure boundary. As such, air lock integrity

and air tightness is essential to limit offsite doses from a
DBA. Not maintaining air lock integrity or air tightness
may result in offsite doses in excess of those described in
the plant safety analyses. All leakage-rate requirements
and SRs conform with 10 CFR 50, Appendix J (Ref. 1), as
modified by approved exemptions.

APPLICABLE Nimary cont'ainment OPERABILITY, and the limiting of
SAFETY ANALYSES radioactive release-to the environment, is a consideration

in the evaluation of'a number of accident analyses. For
example, the loss-of-coolant accident (LOCA) analysis
requires a primary containment boundary to ensure that the
site boundary radiation dose will not exceed the limits of
10 CFR 100 (Ref. 2) or the.NRC staff-approved licensing
basis (e.g., a specified fraction of 10 CFR 100 limits). As
delineated in 10.CFR<100 (Ref. 2), the determination of
exclusion areas and low-population zones surrounding a site
must consider a fission-product . release from the core with
offsite release based on:the expected demonstrable leakage
rate from the primary containment.

The DBA that results in a release of radioactive material
within primary containment is a LOCA (Ref. 3). In the
analysis of each of these accidents, .it is assumed that
primary containment is OPERABLE at event initiation, such
that release of fission products to the environment is
controlled by the rate of primary containment leakage. The
primary containment was designed with an allowable leakage
rate of (0.1]% of containment air weight per day (Ref. 3).
This leakage rate is defined in 10 CFR 50, Appendix J
(Ref.1), as L (unit-specific #]: the maximum allowable
containment leakage rate at the calculated maximum peak
Containment pressure (P (unit specific #] following a DBA.
This allowable leakage rate forms the basis for the
acceptance criteria imposed on the SRs associated with the
air lock. The acceptance criteria applied to DBA releases

(continued)

(continued)
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Primary Containment Air Lock
B 3.6.1.2

' BASES'(continued)t

APPLICABLE of radioactive material to the environment are given in
SAFETY ANALYSES terms of total radiation dose received by:

(continued)
a. A member of the general public who remains at the

exclusion-area boundary for 2 hours -following
onset of the postulated fission-product release;
or

,bh [A3 member of the general public who remains at the

dh{k'
low-population-zone boundary for the duration ofe
the accident.

*DThedimits[ established in 10 CFR 100 are a whole-body dose
'of>25 ren'or a: dose of 300 rem to the thyroid from iodine
exposure,"or both. The NRC staff-approved licensing basis
may(use some;. fraction of these limits.

U
Primary . containment air lock OPERABILITY is also required to
minimizeJthe amount'ofLfission-product gases that may bypass
primary containment,an'd contaminate and pressurize the
secondary containment.

Os
Closure of a single door;in each air lock is sufficient to
support primary containment OPERABILITY following postulated
events. Nevertheless~'both doors:are kept closed when the,

air lock is not being used for normal entry and exit from
.

primary containment.

The primary containment air lock sat _isfies Criterion 3 of
the NRC Interim Policy Statement.

LC0- As part of primary conta'inment, t;. sir lock's safety
function.is related to control of offsite radiation
exposures resulting from a DBA. Thus, the air lock's
structural integrity and leakage tightness are essential to
the successful mitigation of such an event.

The air lock is required to be OPERABLE. For the air lock
to be considered OPERABLE, the air lock interlock mechanism
must be OPERABLE, the air lock must be in compliance with
the Type B air-lock leakage test, and both air-lock-doors
must be OPERABLE. The interlock-allows only one air-lock

(continued)

(continued)
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|Primary Containment Air Lock

B 3.6.1.2

BASES (continued)

LCO door of an air lock to be opened at one time. This
(continued) provision ensures that a gross breach of primary containment

does not exist when primary containment is required to be
OPERABLE. The closure of a single door in an air lock will
maintain primary containment OPERABILITY since each door is
designed to withstand the peak primary containment pressure
calculated to occur following a DBA.

,

This LCO:provio1s assurance that the primary containment air
lock'Will perfor.? its designed safety function to mitigate
the;consequencts oi' accidents that could result in offsite
exposures comparable to 10 CFR 100 limits or some fraction
as' established in_an NRC staff-approved licensing basis,xm ,

,

[For this facility, the following support systems are
required'to be' OPERABLE to ensure primary containment air
lockOPERABILITY:]r

,

[Forthisfacbity,thoserequiredsupportsystemswhich
+

upon their failurefdo.not; require declaring the primary
containment air locksiinoperable and their justification are
as follows:]

O
'

APPLICABltlTY In MODES 1, 2 and 3, a DBA'could dause a release of
radioactive material to primary containment!- In MODES 4
and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, the primary containment air lock is
not required to be OPERABLE in MODES 4 and 5 to prevent
leakage of radioactive material from primary containment.

The Required Actions of Condition A, B. or C are modified by
a Note that allows entry and exit to perform repairs on the
affected air-lock component. If the outer door is
inoperable, then it may be easily accessed to repair. If

the inner door is the one that is inoperable, however, then
a short time exists when the containment boundary is not
intact (during access through the outer door). The ability
to open the OPERABLE door, even if it means the primary
containment boundary is temporarily not intact, is
acceptable due to the low probability of an event that could
pressurize the primary containment during the short time in

(continued)

(continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES (continued)

APPLICABILITY which the OPERABLE door is expected to be open. The

(continued) OPERABLE door must be immediately closed after each entry
end exit.

An additional Note has been included to provide
clarification that the primary containment air lock is
treated as an entity for this LC0 with a single Completion
Tjmet

.

,r f;

ACTIONS X A. l . Al 2.1. - A . 2. '> .1. and A. 2. 2. 2
:,. . .

Wit [oneidirilock door inoperable, the OPERABLE door must be
verified < closed and remain closed in the air lock. This
assures that a leak-tight primary containment barrier is
maintained'by the use of an OPERABLE air-lock door. This
action must be completed within 1 hour. The 1-hour
Completion ^ Time:is consistent with the Required Actions of
LCO 3.6.1.1p " Primary containment," which requires that
primary containmentLbe restored to OPERABLE status within
I hour.

,_

9 In addition, the inoperable door'in the air lock must be
restored to OPERABLE status 'or the-air-lock penetration must
be isolated by locking closed the OPERABLE air-lock door.
One of these two Required Actions must be completed within
the 24-hour Completion Time. The: 24-hour Completion Time
is considered reasonable for_ restoring the air-lock door to
OPERABLE status, considering'that the 0?ERABLE door is being
maintained closed.

Required Action A.2.2.2 verifies that the air lock with an
inoperable door has been isolated by the use of a locked-
closed OPERABLE air-lock door. This ensures that an
accepiable primary containment leakage boundary is
maintained. The leakage rate acceptance criteria are
defined in SR 3.6.1.2.1. The periodic interval of 31 days
is based on engineering judgment and considered adequate
since other administrative controls, such as indications of
interlock mechanism status, are available to the operator to
ensure that the OPERABLE air-lock door remains closed.

(continued)

(continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES (continued)

ACTIONS B.I. B.2.1. B.2.2.1. and B.2.2.2
(continued)

With an air-lock door interlock mechanism inoperable, the
Required Actions and associated Completion Times consistent
with Condition A are applicable.

Condition B is modified by a Note that allows entry and exit
through.antair lock under the control of a dedicated
individua1Jstationed at the air lock to ensure that only one
doortis' opened at the time and to ensure that the opened
door,is immediately closed.

C.I'and Cl2"

If the air. lock is inoperable for reasons other than those
describedcin' Condition A or 8, one door in the primary
containment air lock must be verified closed. This action
must be completed within, the 1-hour Completion Time. This
specified time'pariod is consistent with the Required
Actions of LC0 3.6.1.1,~" primary containment," which
requires that primary containment be restored to OPERABLE
status within 1 hour.

Additionally, the air lock must be restored to OPERABLE
status within 24 hours. Tho' 24-hour Completion Time is
reasonable for restoring an inoperable airDlock to OPERABLE
status, considering that at least one door is maintained |
closed in the air lock. i

The Required Actions of Condition C are modified by a Note
that requires the primary containment to be declared
inoperable should both doors in an air lock fail the air-
luck door seal test, SR 3.6.1.2.1.

D 1 and D 2 |
|

If the inoperable primary containment air lock cannot be i
restored to OPERABLE status within the associated Completion |

Time, the plant must be placed in a MODE in which the LC0 i

does not apply. This is done by placing the plant in at
least MODE 3 within 12 hours and in MODE 4 within 36 hours.

(continued)
|

(continued) |

|

|

O
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Primary Containment Air Lock
B 3.6.1.2

BASES (continued)

'

ACTIONS The allowed Completion Times are reasonable, based on
(continued) o>erating experience related to the time required to reach

tie required MODES from full power in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR$3.6.1.2.1
REQUIREMEN15 "WA

fM'ainthiningprimarycontainmentairlocksOPERABLErequires

k(y.fcompli_ance with the leakage-rate test requirements of:3 10 CFRi50, Appendix J, as modified by approved exemptions
% "and as" described in the Primary Containment Leakage Rate

" Testing Program. This SR reflects the leakage-rate testing
requirements with respect to air-lock leakage (Type B
leakagetests).: The acceptance criteria are described in
the Facility Leakage Rate Test Program. The periodic
testing requirements verify that the air-lock leakage does
not exceed thegallowed fraction of the overall primary
containment leakage rate. The Frequency is required by
10 CFR 50, Appendix J, as modified by approved exemptions,
and is described'in-the Pr.imary Containment Leakage Rate

G Testing Program. Thus,LSR 3.0.2 (which allows Frequency
extensions) does not apply.

The SR has been modified by a Note indicating that an
inoperable air-lock door does not invalidate the previous
successful performance of an overall air-lock leakage test.
This is considered reasonable since either air-lock door is
capable of providing a fission-product barrier in the event
of a DBA.

SR 3.6.1.2.2

The air-lock door interlock is designed to prevent
simultaneous opening of both doors in the air lock. Since
both the inner and outer doors of an air lock are designed
to withstand the maximum expected post-accident primary
containment pressure, closure of either door will ensure
primary containment OPERABILITY. Thus, the door interlock
feature ensures that primary containment OPERABILITY is
maintained while the air lock is being used for personnel
transit in and out of the containment. Periodic testing of

(continued)

(continued)
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Primary Containment Air Lock
B 3,6.1.2

BASES' (continued)

SURVEILLANCE this interlock demonstrates that the interlock will function
REQUIREMENTS as designed and that simultaneous inner and outer door

(continued) opening will not inadvertently occur. Due to the purely
mechanical nature of this interlock, and given that the
interlock mechanism is only challenged when primary
containment is entered, this test is only required to be
performad prior to entering primary containment, but is not
required:more frequently than 184 days when primary
containment is de-inerted. The 184-day Frequency is based
on engineering judgment and is considered adequate in view
of#other administrative controls, such as indications of
interlock mechanism status, available to the operations
personnel '

,

,

REFERENCES 1. Title 10, Code %f Federal Regulations, Part 50,
Appendix J,';" Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."

2. Title 10, Co'di of) Federal Regulations, Part 100,11,
" Determination of Exclusion Area, low Population Zone
and Population Center Distance."

3. [ Unit Name] FSAR, Section [' ], "[ Title]."

|

|
1

|

|

l

|

|

|
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PCIVs
B 3.6.1.3

B 3.6 CONTflNMENT SYSTEMS

B 3.6.1.3 Primary Containment Isolation Valves (PCIVs)

BASES

BACKGROUND The PCIVs, in combination with other accident-mitigation
systems, is to limit fission-product release during and
following postulated Design Basis Accidents (DBAs) to values
less than 10 CFR 100 (Ref. 9) offsite dose limits that are~

:part of the NRC staff-approved licensing basis. Primary
J ' containment isolation within the time limits specified for

those| isolation valves designed to close automatically
' ' ensures that;the release of radioactive material to the

environment will be consistent with the assumptions used in
the an'alyses for a DBA.

The OPERABILITY requirements for PCIVs help ensure that
adequate primary containment leak tightness is maintained
during and after an accident by minimizing potential leakage
paths to the environment. Therefore, the OPERABILITY
requirements' provide. assurance that primary containment

n leakage rates assumed in the safety analyses will not be
! i exceeded. These-isolation devices are either passive or
V active (automatic). Locked-closed manual valves,

deactivated automatic valves secured in their closed
position (including check valves with flow through the valve
secured), blind flanges, and closed, systems are considered
passive devices. Closed systems.are those systems designed
in accordance with GDC 57 (Ref. 2). Check valves, or other
automatic valves designed to close following an accident
without operator's action, are considered active devices.
Two barriers in series are provided for each penetration so
that no single credible failure or malfunction of an active
component can result in a loss of isolation (and possibly
loss of primary containment OPERABILITY) or leakage that
exceeds limits assumed in the safety analyses. One of these
barriers may be a closed system inside primary containment
(in a:cordance with the requirements of 10 CFR 50,
Appendix A, GDC 57)

Primary containment isolation occurs upon receipt of a high
Containment pressure or a low Reactor Coolant System (RCS)
pressure signal. The primary containment isolation signal
closes automatic PCIVs in fluid penetrations not r0guired

(continued)

p (continued)
V
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PCIVs
B 3.6.1.3

BASES (continued)

BACKGROUND for operation of ENGINEERED SAFETY FEATURE (ESF) systems in
(continued) order to prevent leakage of radioactive material. Upon

actuation of safety injection, automatic PCIVs also isolate
systems not required for primary containment or RCS heat
removal. Other penetrations are isolated by the use of
valves in the closed position or blind flanges. As a
result, the PCIVs (and blind flanges) help ensure that the
primary containment atmosphere will be isolated in the event
of a release of radioactive material to primary containment
atmosphere from the RCS following a DBA. OPERABILITY of the
PCIVs '(and blind flanges) ensures that primary containment
OPERABILITY is maintained during accident conditions.

This primary containment purge system is used to:

a. Ventithe primary? containment, as necessary, during
reactor heatup' and normal operation to control primary-

containment pressure;;and
~

b. Provide clean reactor building air during reactor
shutdown and' refueling' periods to permit personnel
access and occupancy.

The primary containment purge lines are [18] inches in
diameter; vent lines are [18] inches in diameter. The
isolation valves on the [18]-inch ' vent lines have [2]-inch ,

bypass lines around them for use during: normal reactor I
operation. Two additional redundant excess-flow isolation l

dampers are provided on the vent line upstream of the
Standby Gas Treatment System (SGTS) filter trains. These |

Iisolation dampers, together with the PCIVs, will prevent
high pressure from reaching the SGTS filter trains in the
unlikely event of a loss-of-coolant accident (LOCA) during
venting. Closure of the excess-flow isolation dampers will
not prevent the SGTS from performing its design function

i(that is, to maintain a negative pressure in the secondary |
containment). To ensure that a vent path is available, a I

[2]-inch bypass line is provided around the dampers. The |

dampers and isolation valves receive an isolation signal.
[For this facility, t:.e isolation signal consists of the i
following:). The [18]-inch primary containment purge valves ;

(PCPVs) are normally maintained closed in MODES 1, 2, and 3 I
to ensure leak tightness.

|

(continued) |
|
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PCIVs
B 3.6.1.3

O
"\j BASES (continued)

APPLICABLE The PCIV LCO was derived from the requirements related to
SAFETY ANALYSES the control of offsite radiation doses resulting from major

accidents. As delineated in 10 CFR 100 (Ref. 9), the
determination of exclusion areas and low-population zones
surrounding a proposed site must considered a fission-
product release from the core, with offsite release based on
the. expected demonstrable leakage rate from the primary
containment. This LCO is intended to ensure that offsite

. dose , limits are not exceeded (the actual primary containment

/' 11eakage rate does not exceed the value assumed in the safetyanalyses) . As part of the primary containment boundary,
A PCIV.and PCPV OPERABILITY are essential to primary

containment-0PERABILITY. Therefore, the safety analysis of
'any eventirequiring isolation of primary containment is
applicable,to this LCO.

The DBAs that result in a release of radioactive material
within primary containment are a LOCA and a main steam line
break (MSLB). -In the analysis for each of these accidents,
it is assumed that PCIVs are either closed or close within
the required ' isolation times following event initiation.
This ensures that potential leakage paths to the environment9 through PCIVs (and PCPVs) are minimized. Of the events(V analyzed in Reference 3, an MSLB is the most limiting event,
due to radiological consequences. -The closure time of the
main steam isolation valves (MSIVs)-is the most significant
variable from a radiological standpoint. The MSIVs are
required to close in 3 to 5 seconds; therefore, h.e 5-second
closure time is assumed in the: analysis. The offsite dose
calculations assume that the purge valves were closed at
event initiation. Likewise, it is assumed that the primary
containment is isolated such that release of fission
products to the environment is controlled by the rate of
primary containment leakage.

The acceptance criteria applied to accidental releases of
radioactive material to the environment are given in terms
of total radiation dose received by:

a. A member of the general public who remains at the
exclusion-area boundary for 2 hours following the
onset of the postulated fission-product release; or

(continued)

(continued)

J
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PCIVs
B 3.6.1.3

BASES (continued)

APPLICABLE b. A member of the general public who remains at the low-
SAFETY ANALYSES population-zone boundary for the duration of the

(continued) accident.

The limits established in 10 CFR 100 (Ref. 9) are a whole-
body dose of 25 rem or a dose of 300 rem to the thyroid from
iodine exposure, or both. The NRC staff-approved licensing
basis may use a specified fraction of these limits. The
worst-case"2-hour dose anticipated at the exclusion area
boundary occurs following the postulated worst-case DBA. The
wor.st-case DBA is a conservative analysis of the LOCA event
for which a'.significant instantaneous release of fission-
product: radio ctivity from the core is postulated.

TheDBAana6sisassumesthatwithin60secondsofthe
accident,iisolation of.the primary containment is complete
and leakage is terminated, except for the design leakage
rate, La. The -primary containment isolation total response
time of 60 seconds includes signal delay, diesel generator
startup (for loss of offsite power), and PCIV stroke times.

The single-failure criterion required to be imposed in the
conduct of plant safety analyses was considered in the
original design of the PCPVs'.; Two valves in series on each
purge line provide assurance'that both'the supply and
exhaust lines could be isolated even if a: single failure
occurred. The inboard and outboard isolation valves on each
line are provided with diverse power sources:(motor-operated
and pneumatically operated spring closed, respectively).

.

This arrangement was designed to preclude common mode
failures from disabling both valves on a purge line.

The PCPVs may be unable to close in the environment
following a LOCA. Therefore, each of the purge valves is
required to remain sealed-closed during MODES 1, 2, and 3.
In this case, the single-failure criterion remains
applicable to the PCPV due to failure in the control circuit
associated with each valve. Again, the PCPV design
precludes a single failure from compromising primary -

containment OPERABILITY as long as the system is operated in
accordance with the subject LCO.

The PCIVs and PCPVs satisfy Criterion 3 of the NRC Interim
Policy Statement.

(continued) i
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PCIVs
B 3.6.1.3

p
(m) BASES (continued)

._

LC0 PCIVs form a part of the primary containment boundary. The
PCIV safety function is related to control of offsite
radiation exposures resulting from a DBA. This LC0
addresses PCIV OPERABILITY, stroke time, and PCPV leakage.
Other PCIV leakage rates are addressed by LC0 3.6.1.1,
" Primary Containment," under Type C testing.

The1 automatic isolation valves are considered OPERABLE when

f'theirdisolation times are within limits, the valves actuateon aniautomatic isolation signal, and excess-flow check
valves] actuate within the required differential pressure

\c range'.VThesPCPVs have different OPERABILITY requirements.
p$"The1{42]-inch purge valves must be maintained sealed-closed,w

1

and purgeWalves with resilient seals must meet additional
leakage gate pequirements (SR 3.6.1.3.8). Also, purge
system valves actuate on an automatic isolation signal. The
valves covered'by this LCO are listed with their associated
stroke times'in the FSAR (Ref. 4).

The normally $1osedsolation valves or blind flanges are
considered OPERABLE when manual valves are locked-closed,
automatic valves =are deactivated and secured in their closed

O position-(including check valves with flow through the valve
J secured), and blind flanges and| closed systems are in place.t' Closed systems are those systems * designed in accordance with

GDC 57 (Ref. 2). These passive isolation valves / devices ar
those listed in Reference 5. .

.

Also, OPERABILITY of the containment isolation valves
requires OPERABILITY of the 'following support systems:

a. Engineered Safety Feature Actuation System
instrumentation that produces isolation signals
(including high primary containment pressure, low RCS
pressure, [ primary containment radiation-high]) and
safety injection system instrumentation;

b. Emergency electrical power; and

c. Instrument air system for pneumatically operated
valves.

(continued)

(continued)

p
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PCIVs
B 3.6.1.3

BASES (continued)

LCO This LCO provides assurance that the PCIVs and purge valves
(cestinued) will perform their designed safety functions to mitigate the

consequences of accidents that could result in offsite
exposure comparable to the Reference 9 limits, or some
fraction as established in the NRC staff-approved licensing
basis.

[For this5 facility, those required support systems which
upon their failure do not declare PCIVs inoperable and their
justification are as follows:)

(For this facility, the suppoeted systems impacted by the
inoperability ofia'PCIV and the ju;tification of whether or
not each' supported system is declared inoperable are as
follows:)

'

APPLICABILITY In MODES 1, 2, and 3, a: DBA could cause a release of
radioactive material'to primary containment. In MODES 4
and 5, the probabilityTand consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore,Lmost-PCIVs are not required to be
OPERABLE and the PCPVs are not required to be sealed-closed
in MODES 4 and 5. Certain' valves, howe'ver, are required to
be OPERABLE to prevent inadvertent reactor 7 vessel draindown.
These valves are those whose associated instrumentation is
required to be OPERABLE per LCO 3.3.6tio
excess-flow check valves that isolate the(not11ncluding theassociated i

instrumentation).
'

The Applicability is modified by a Note allowing normally I
locked- and sealed-closed PCIVs, except for purge valves, to |

be opened intermittently under administrative controls. ,

These controls consist of stationing a dedicated operator, )who is in continuous communication with the control room, at I

the controls of the valve. In this way, the penetration can I
be rapidly isolated when a valid primary containment '

isolation signal is indicated. Due to the size of the
primary containment purge line penetration and the fact that
those penetrations exhaust directly from the containment
atmosphere to the environment, these valves may not be

,

opened under administrative control. The provisions of i

LC0 3.0.4 apply.

(continued)
__

(continued) 1
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PCIVs
B 3.6.1.3

O
! I BASES (continued)V

APPLICABILITY A further Note has been added to provide clarification that
(continued) each penetration flow path is independent and is treated as

a separate entity with a separate Completion Time for the
purpose of this LCO.

ACTIONS A.1; A.2.1. A.2.2.1. and A.2.2.2

th one or more PCIVs inoperable, at least one isolation
h~ / valve must be verified to be OPERABLE in each affected open,E penetration. . This action may be satisfied by examining logs

f or other,information to determine whether the valve is out
"of service for; maintenance or other reasons. This Required
Actionjs to be1 completed within 1 hour in order to provide
assurancetthat4a' primary containment penetration is not open
and causing a loss of primary containment OPERABILITY. The
1-hour Completion Time is consistent with LC0 3.6.1.1,
"Primarf Containment," and is considered a reasonable length
of time needed to complete the Required Action.

In the event that one or more PCIVs are inoperable, either
O the inoperable valve must be restored to OPERABLE status or
h the affected penetration must be isolated. The method of

isolation must include the use of- at least one isolation
barrier that cannot be adversely affected by a single active
faile . Isolation barriers that meet this criterion are a
closu and deactivated automatic PCIV,Ja closed manual
valve, a blind flange, or a check valve inside primary
containment with flow through the valve secured. For
penetrations isolated in accordance with Required
Action A.2.2.1, the valve used to isolate the penetration
should be the closest available valve to primary
containment. One of these two Required Actions must be
completed within the 4-hour Completion Time. For MSIVs, an
8-hour Completion Time to restore the valve to OPERABLE
status is provided. The specified time period of 4 hours is
reasonable considering the time required to isolate the
penetration and the relative importance of maintaining
primary containment integrity during MODES 1, 2, and 3.
(For this facility the Completion Time of 8 hours for MSIVS
is justified as follows:]

(continued)

(continued)
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PCIVs
B 3.6.1.3

BASES (continued)

|
ACTIONS For affected penetrations that cannot be restored to ~

(continued) OPERABLE status within the applicable Completion Time but
have been isolated in ccordance with Required
Action A.2.2.1, the affected penetrations must be verified i
to be isolated on a pericdic basis. This is necessary to ;
ensure that primary containment penetrations required to be
isolated following an accident, and which are no longer
capable,of being automatically isolated, will be in the
isolation position should an event occur. The Completion
TimeCfor thist s once per 31 days for valves outside primaryi
containment |and prior to entering MODE 2 or 3 from MODE 4 if
p'rimary containment was de-inerted while in MODE 4 if not
performed;more often than once per 92 days for valves inside
primary containment. The 31-day Completion Time is based
upon Inservice 61nspection and Testing Program requirements
to perform! valve testing at least once per 92 days. This
Required Action does not require any testing or valve
manipulation. yRather, it sinvolves verification, through a
system walkdown,' that thosefvalves outside containment and
capable of potentially;being mispositioned are in the
correct position.' ' For:theSvalves,inside primary
containment, the time period spec.ified " prior to entering
MODE 2 or 3 from MODE 4 if not performed more often than
once per 92 days" is based <ontengineering judgment and is
considered reasonable in view of the inaccessibility of the
valves and other administrative controls;that will ensure
that valve misalignment is an unlikely possibility.

Condition A has been modified by a Note' indicating that this
Condition is not applicable to those penetrations with only
one PCIV and a closed system inside primary containment
(i.e., the containment penetration is isolated in accordance
with 10 CFR 50 Appendix A, GDC 57, Reference 2). The
Required Actions for Condition A assume two valves in series
are used to isolate the primary containment penetration and
satisfy single failure concerns.

Condition A.has been further modified by a Note indicating
that this Condition is not applicable to excess-flow check
valves that isolate protection systems' instruments. These
valves are associated with the Reactor Trip System, the
Emergency Core Cooling System, reactor core isolation
cooling, PCIVs, secondary containment isolation valves,

(continued)

(continued)

O
e

BWR/4 STS B 3.6-24 01/04/91 5:10pm



..

PCIVs
B 3.6.1.3

( BASES (continued)v

ACTIONS low-low set safety / relief valves, diesel generators,
(continued) anticipated transient without scram-recirculation pump

trip, or a feedwater/ main turbine trip. Since closure of
these valves may result in an unplanned transient, and these
are all small-diameter lines, more time is proviC sd to
repair the associated excess-flow check valves as indicated
in Condition B.

Rei uired Action A.1 has been further modified by a Note

g^f statingithat Required Action A.1 is not applicable to'' penetrations that have only one isolation valve. Since the
4 Note-to Condition A excludes penetrations with only one

1 isolation: valve and a closed system, the Note to A.1 refers
"to penetrations with a single isolation valve on a system
that istopen inside primary containment but closed outside
priniary containment. For these systems, if the single
isolation valve is inoperable, the intent is to go directly
to Required Action A.2.1. These systems are very small
piping lines, such;as instrument lines, which are closed
systems outside of primary containment.

The justification- for a Completion Time of 4 hours is
O analogous to that for lines with two isolation valves. This-

( Note applies only to small lines.
-

B.1. B.2.1. and 8.2,2

With one or more PCIVs inoperable, theIinoperable valve (s)
must be restored to OPERABLE status or the affected
penetration must be isolated. The method of isolation must
include the use of at least one isolation barrier that
cannot be adversely affected by a single active failure.
Isolation barriers that meet this criterion are a closed and
deactivated automatic valve, a closed manual valve, or a
blind flange. A check valve may not be used to isolate the
affected penetration, since GDC 57 (Ref. 2) does not
consider the check valve an acceptable automatic isolation
valve. One of these Required Actions must be completed
within the 4-hour Completion Time. For excess-flow check
valves, a 12-hour Completion Time to restore the valves to
OPERABLE status is provided. The specified time period of
4 hours is reasonable considering the relative stability of
the closed system (hence, reliability) to act as a

(continued)

(continued)
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PCIVs
B 3.6.1.3

BASES (continued)
_

ACTIONS penetration isolation boundary and the relative importance
(continued) of maintaining primary containment OPERABILITY during

MODES 1, 2, and 3. The Completion Time of 12 hours is
reasonable considering the relative stability of the closed i
system (hence reliability) to act as a penetration isolation '

boundary and the small pipe diameter of the affected
penetrations. In the event that the affected penetration is
isolated in accordance with Required Action B.2.1, the |

,

affec,ted; penetration must be verified to be isolated on a
per. iodic basis. This is necessary to ensure that primary
containment;0PERABILITY is maintained and that primary
containmentipenetrations required to be isolated following
an' accident'are| isolated. The Completion Time of once per
31 days for verifying each affected penetration is isolateda

is appropr,iate;becauselthe valves are operated under
administrative'controlland the probability of their
misalignment is, low?"

n .r
Condition B is m$dified:by aiNote indicating that this
Condition is onlyyapplicable to penetrations with only one
PCIV and a closed'systemainside primary containment. This
Note is'necessary since|this Condition is written to
specifically address those penetrations isolated in
accordance with 10 CFR'50, Appendix A PGDC 57 (Ref. 2).
GDC 57 allows those lines 1that enter primary containment but
are neither part of the reactor coolant pressure boundary
nor connected directly to the primary containment atmosphere
to be isolated by means of one PCIV. ,

Condition B is further modified bf a' Note indicating that
the condition is only applicable to excess-flow check valves
that isolate instruments that provide signals to protection
systems, since these valves are located in small-diameter
lines and more time can be allowed for their repair.

C.l. C.2.1. and C.2.2

In the event that one or more PCPVs are not within the purge
valve leakage limits, purge valve leakage must be restored
to within limits or the affected penetration must be
isolated. The method of isolation must use at least one
isolation barrier that cannot be adversely affected by a
single active failure. Isolation barriers that meet this
criterion are a closed and deactivated automatic valve,

(continued)

(continued)
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B 3.6.1.3

m
( BASES (continued)

ACTIONS closed manual valve, or blind flange. One of these Required
(continued) Actions must be completed within 24 hours. The 24-hour

Completion Time is reasonable considering that the PCPVs
remain closed such that a gross breach of primary
containment does not exist. For PCPVs that are isolated in
accordance with Required Action C.2.1, SR 3.6.1.3.8 must l'e
performed at least once per 92 day.s. This ensures that
degradation of the resilient seals is detected and confirms

_thatithe leakage rate of the PCPVs does not increase during
f the time that the penetration is isolated. The normal

g'' Frequency of SR 3.6.1.3.8 is 184 days and is based on an NRC
initiative.(Generic Issue B-20) " Containment Leakage Due to,

'f Seal? Deterioration" (Ref. 6). Since more reliance is being
"placedron a single valve while in this condition, it is

prudentito perform the SR more often. Therefore, a periodic
interval'of once per 92 days is appropriate.

Dd gyp 4,
4

With one 'or:more"PCIVs inoperable in one or more penetration
flow paths,Merify th'at the Required Actions have been
initiated for those supported systems declared inoperable by

A the support PCIVs;within a Compl.etion Time of [ ] hours.
k

The [ ]-hour Completion Time;is defined as the most limiting
of all the Required Actions'for all!the supported systems
that needed to be declared inoperable'u
one or more support features specified pon the failure ofunder Condition D.

Required Action D.1 ensures'that those identified Required
Actions associated with supported systems impacted by the
inoperability of PCIVs have been initiated. This can be
accomplished by entering the supported systems' LCOs.
(Alternatively, the appropriate Required Actions for the
supported systems may be listed in the Required Actions for
Condition D of this LCO.]

[For this facility, the identified supported systems'
Required Actions are as follows:]

Ed

With one or more PCIVs inoperable in one or more penetration
flow paths, AM one or more required support or supported

(continued)

(continued)
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PCIVs
B 3.6.1.3

BASES (continued)

ACTIONS features, or both, inoperable associated with the other
(continued) redundant penetration flow paths, the result is a loss of

functional capability, and LCO 3.0.3 must be immediately
entered. However, if the support or supported feature LCO,
or both, take into consideration the loss of function
situation, then LC0 3.0.3 may not need to be entered.

An examplemillustrating this situation would be when a
support' PCIV >is declared inoperable and subsequently is
isolated in a1 penetration flow path associated with a
qupported ESF:: system, then the other penetration flow paths
associated <with the redundant counterpart supported ESF
systeestand*their; support systems must be OPERABLE;
otherwise, a loss 'of? functional capability exists. A lost
of functionalicapability in this case may place the
operationfof the plant outside the safety analyses.
Therefore, immediate' actions must be taken to bring the
plant to a MODE!outside the' Applicability of the LC0 for the

,'PCIVs. t t' >

F.1 and F.2 f4

,

lThe plant must be placed in a MODE' in which the LC0 does not
apply if the Required Actions and.. associated Completion
Times are not met in MODEEl. 2,~or 3. iThis is done by
placing the plant in at least MODE 3 within 12 hours and at
least MODE 4 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience related to the
time required to reach the required MODES from full power in
an orderly manner and without challenging plant systems.

G.I. H.l. I.1, and I.2

The plant must be placed in a condition in which the LC0
does not apply if the Required Actions and associated
Completion Times are not met. If applicable, CORE
ALTERATIONS and handling of irradiated fuel must be
immediately suspended. Suspension of these activities shall
not preclude completion of movement of a component to a safe
condition. Also, if applicable, action must be immediately
initiated to suspend operations with a potential for
draining the reactor vessel (0PDRVs) to minimize the
probability of a vessel draindown and subsequent potential
for fission-product release. Actions must continue until

(continued)
-

(continued)
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PCIVs
B 3.6.1.3

C( BASES (continued)

ACTIONS OPDRVs are suspended and valves are restored to OPERABLE
(continued) status. If suspending an OPDRV would result in closing the

residual heat removal-shutdown cooling isolation valves, the
action of LC0 [ ] will govern the operation of those valves
and alternate solutions to compensate for the loss of
shutdown cooling, if needed. [For this facility the valves
or systems required to be OPERABLE as related to Conditions
G,rH3 and I, and associated with actuation instrumentation

grequiied to be OPERABLE per LC0 3.3.6.1 are as follows:)
p' o

%c
SURVEILLANCE EcSRJ3/6.1I3

V
REQUIREMENTS 4a ,.

Each . [ day -interval s .18)-inch..PCPV is required to be verified sealed-closedat 31- This SR is designed to ensure that a
gross breach of primary containment is not caused by an
inadvertent'or spurious opening of a PCPV. Detailed
analysis'of the purge valves failed to conclusively
demonstrate their' ability to close during a LOCA in time to
prevent of" site dose limits;from exceeding 10 CFR 100 limits
(Ref. 9) or some fraction, 'as established in the NRC staff-

O approved licensing basis., Therefore, these valves are
V required to be in sealed-closed: position during MODES 1, 2,

and 3. PCPVs that are sealed-closed must have motive power
to the valve operator removed. Thisican be accomplished by
de-energizing the source of electricipower or removing the
air supply to the valve. In this application, the term
" sealed" has no connotation of leak tightness. The 31-day
Frequency is a result of an NRC initiative, Generic
Item B-24 (Ref. 7), related to PCPV using during plant
operations.

SR 3.6.1.3.2

This SR en N res that the PCPVs are closed as required or, if
open, oper. for an allowable reason. This SR has been
modified by a Note indicating that these valves may be
opened for inerting, de-inerting, pressure control, as low
as reasonably achievable (ALARA) air quality considerations
for personnel entry, and Surveillance tests that require the
valve to be open. The (18)-inch purge valves are capable of
closing in the environment following a LOCA. Therefore,

(continued)

(continued)

O
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PCIVs
B 3.6.1.3

BASES (continued)

SURVEILLANCE these valves are allowed to be open for limited periods of
REQUIREMENTS time. The 31-day Frequency is consistent with other PCIV

(continued) requirements discussed under SR 3.6.1.3.3.

SR 3.6.1.3.3

This SR verifies that all primary containment isolation
manual valves and blind flanges that are located outside
primary containment and required to be closed during
acc.ident conditions are closed. The SR helps to ensure that
post'-accident 9eakage of radioactive fluids or gases outside
theJprimaryLeontainmentboundaryiswithindesignlimits.
xg. 4.9

The InservicenInspection and Testing Program requires valve
testing oq a;92-day Frequency. This SR does not require any
testhg otivalveimanipulation. Rather, it involves
verificati6n, through a system walkdown, that those valves
outside primary containment and capable of potentially being
mispositioned'are in thefcorrect position. Since
verification of valve / position for valves outside of primary
containment is relatively1 easy, the 31-day Frequency was
chosen to provide added| assurance that the valves are in the
correct positions. '

Several Notes have been added to this SR.; The first Note
allows valves and blind flanges located in.high-radiation
areas to be verified as closed by use of M inistrative
controls. Allowing verification by administrative controls
is considered acceptable since the primary contalnment is
inerted and access to these areas is typically restricted
during MODES 1, 2, and 3 for ALARA reasons. Therefore, the
probability of misalignment of these valves, once they have
been verified to be in the proper position, is small. A
second Note has been added that allows normally locked- or
sealed-closed isolation valves to be opened intermittently
under administrative controls. These administrative
controls consist of stationing a dedicated operator, who is
in continuous communication with the control room, at the
controls of the valve. In this way, the penetration can be
rapidly isolated when a valid primary containment isolation
signal is indicated. A third Note has been included to
clarify that valves that are opan under administrative

(continued)

(continued)
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PCIVs
B 3.6.1.3

f3

U)! BASES (continued)

SURVEILLANCE controls are not required to meet the SR during the time
REQ'JIREMENTS that the valves are open. The provisions of LC0 3.0.4

(continued) apply.

SR 3.6.1.3.4

This SR verifies that all primary containment isolation
man'ual valves &nd blind flanges that are located inside

,pr,imary containment and required to be closed during
} accident conditions are closed. The SR helps to ensure that

y post-accident ?eakage of radioactive fluids or gases outside
4| ; the primary < containment boundary is within design limits.

q*foQ"priorito entering MODE 2 or 3 from MODE 4 if primary
alvesiinside primary centainment, the Frequency defined

as
containm6nt was de-inerted while in MODE 4 and if not
perfumed more often than once per 92 days" is appropriate
since these vahes and flanges are operated under
administrative contro1 and the probability of their3
misalignment i_s-low.-

G! W <
A Note has been-added to this SR that allows normally
locked- or sealed-closed isolation valves to be openedO intermittently under administrative controls. The

k' administrative controls consisttof st'ationing a dedicated
operator, who is in7 continuous communication with the
control room, at the' controls of thervalve. In this way,
the penetration can be rapidly isolated when a valid primary
containment isolation sig;.al iscindicated. An additional
Note has been included to clarify that valves that are open
under administrative controls?are not required to meet the
SR during the time the valves are open. The provisiors of
LC0 3.0.4 apply.

SR 3.6.1.3.5

The transversing incore probe (TIP) isolation valves are
actuated by explosive charges. Surveillance of explosive
charge continuity provides assurance that TIP valves will
actuate when required. Other administrative controls, such
as those that limit the shelf life of the explosive charges,
must be followed. The 31-day Frequency is based on
operating experience that has demonstrated the reliability
of the explosive charge continuity.

(continued)

(continued)
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KlVs
B 3.6.1.3

,

BASES (continued)

SURVEILLANCE SR 3.6.1.3.6
REQUIREMENTS

(continued) Demonstrating that the isolation time of ench power-operated
and automatic PCIV is within limits is required to
demonstrate OPERABILITY. The isolation time test ensurec
that the valve will isolate in a time period less than or
equal to that assumed -in the safety analyses. The isolation
time and;Fr.equency of this SR are in accordance with the
requi,rementssof the Inservice Inspection and Testing
Program, butithe Frequency must not exceed 92 days. This SR
has tieen modified by a Note indicating Sat MSIVs may'be
excluded from"this SR since MSIV full-closure isolation time
is~demonstratedsby}SR3.6.1.3.7.

- A,
SR 3.6.1 Ji,E

Demonstrat~ing that+the full-closure isolation time of each
MSIV is within the specified limits is required to
demonstrate OPERABILITY,'-;The full-closure isolation time {
test ensures thatithe.MSIV-will isolate in a t'.me period
that does not exceed'the times assumed in the DBA analyses.
This ensures that the calculated radiological r sequences
of these events remainNithint10 CFR?100 limits. The
Frequency of this SR if in accordanceiwith the requirements
oftheInserviceInspectionandTesting(Programbutmustnot
exceed 92 days.

-

.S_R 3. 6.1. 3. 8 1

For PCPV with resilient seals, additional leakage-rate
testing beyond the test requirements of 10 CFR 50,
Appendix J (Ref 8), is required to ensure OPERABILITY,
[For this facility the individual purge valve leakage-rate
limits are as follows:] Operating experience has
demonstrated that this type of seal has the potential to
degrade in a shorter time period than do other seal types.
Based on this observation, and the importance of maintaining
this penetration leak tight (due to the direct path between
primary containment and the environment), a Frequency of 184
days was established as part of the NRC resolution on
Generic Issue B-20, " Containment Leakage Due to Seal
Deterioration" (Ref. 6).

Additionally, this SR must be performed within 92 days of
opening the valve. The 92-day Frequency was chosen

(continued)

(continued)
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L PCIVs
L B 3.6.1.3

4

pf
n "F

BASES ~ (continued).

SURVEILLANCE ' recognizing that cycling the valve could introduce
L REQUIREMENTS additional seal degradation _ (beyond that which occurs to a
p (continued) valve that .has not been opened). ~Thus,-decreasing the
|- interval (from 184 days) is a prudent measure after a valve

has been opened.

A Note has been added to this SR requiring that the results
be. evaluated against the acceptance criteria of-

A<SRj3.6.1.1.1. This ensures that PCPV leakage is properly ,

accounted for in determiwg the overall primary containment!

p [WFleakage} rate to verify t.rtwy contAment OPERABILITY."
e@~ ,e

y%rSR d3 '. 6.1 % -|,
g7

'

Automat cfCIVsiclose on a primary containment isolation.;

! signVto' prevent leakage .of radioactive material from
i.- primary containment-following a DBA. This SR ensures that
L each automatic PCIVistil actuate to its isolation position

on a primary containment isolation signal. The.18-month,

|. Frequency was1 developed considering it is prudent that this
| Surveillance [bsperformed only during a plant outage since
o

. . isolation of' penetrations would eliminate cooling water flow
L [~S and disrupt the normal op.eration of many c'dtical

A components. *j q ,,
y .3 y

,

Operating experience'has sh s n thatithese components usually.
pass this SR when performed on the118? month Frequency.'

Therefore, the Frequency was concludedLto be acceptable from
.a. reliability standpoint. ,,

y

R _L1 1. 3.10

This SR requires a demonstration that each reactor
-instrumentation line excess-flow check valve is OPERABLE.by
verifying that the valve reduces flow to .<; 1 gph nn a
simulated line break. This SR provides assurance that the
instrumentation line excess-flow check valves will perform -
so that predicted radiological consequences will not be
exceeded during the postulated instrumentation-line break
event evaluated in Reference 4. The 18-month Frequency was
developed considering it is prudent that many Surveillances.
be performed only during a plant outage. This is due to the
plant conditions needed to perform the SR and the potential

; for an unplanned plant transient if the SR .is performed with
the reactor at power. Operating experience has shown thatk

(continued)

g (continued)
'

i

'
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PCIVs
B 3.6.1.3

BASES (continued)

SURVEILLANCE these components usually pass this SR when performed on the
REQUIREMENTS 18-month Frequency. Therefore, the Frequency was concluded

(continued) to be acceptable from a reliability standpoint.

SR 3.6.1.3.11

The TIP isolation valves are actuated by explosive charges.
An in-place functional test is not possible with this
design N'assur, explosive squib is removed and tested toThe
prov.ide ance that the valves will actuate when
required. The replacement charge for the explosive squib
.shall be from the same manufactured batch as the one fired
or from1another? batch that has been certified by having one
of the' batch ,successfully fired. The Frequency of 18 nonths
on a STAGGERED; TEST BASIS is considered adequate given the
administrative ' controls on replacement charges and the
frequent checks ofJcircuit continuity (SR 3.6.1.3.5).

#
S_R 3.6.1.3.121

The analyses in Reference $ 4 and.5 are based on leakage that
is less than the specified leakage? rate. Leakage through
each MSIV must be s (11'.5] scfh when' tested at P,
[28.8] psig. The MSIV leakage; rate must be demonstrated in
accordance with the leakage-test requirements of 10 CFR 50,
Appendix J (Ref. 8), as modified by approved exemptions, as
described in the Primary Containment Leakage; Rate Testing
Program. The Frequency of this SR issin accordance with the
requirements of the Inservice Inspection and Testing
Program. O

SR 3. 6_,,L 3 d3

Leakage through each hydrostatically tested line that
penetrates primary containment is not to exceed 1 gpm when
tested at [63.25] psig. Surveillance of these leakage rates
provides assurance that the calculation assumptions of
References 4 and 5 are met. Note also that dual function
valves must pass all applicable SRs, including the Type C
leakage-rate test (SR 3.6.1.1.1), if appropriate. The
combined leakage rates must be demonstrated in accordance
with the leakage-test requirements of 10 CFR 50, Appendix J,
as modified by approved exemptions, as described in the
Primary Containment Leakage Rate Testing Program.

(continued)
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i PCIVs

j B 3.6.1.3

/T
C/ BASES (continued)

REFEREf'CES 1. runit Name) FSAR, Section ( ), "[ Title) ."

2. Titla 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclect Power
Plants."

General Design Criterion 50, " Containment Design
Basis";

General Design Criterion 52, " Capability for,

Containment Leakage Rate Testing";

. General. Design Criterion 53, " Provisions for4

Containment inspection and Testing";

' General. Design Criterion 54, " Piping Systems
Penetrating Containment";

General Design Criterion 56, " Primary Cnntainment
Isolatior.";| and

/q GeneralDeiignCriterion57,"ClosedSystemIsolation
4 Valves."

V
3. (Unit Name) FSAR, Section [''), "[ Title)."

4. (Unit Name) FSAR, Section [ ), ' * [Ti tl e) . "

3. [ Unit Name) FSAR, Section-[ ),*[ Title)."

6. Generic issue B-20, " Containment Leakage Due to Seal
Deterioration."

7. Generic issue B-24, " Containment Purge Vaive
Reliability."

8. Title 10, Code of Federal Reguh* ions, Part 50
Appendix J, " Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."

9. Title 10, Code of Federal Regulations, Part 100.11,
" Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."
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Drywell Pressure
B 3.6.1.4

8 3.6 CONTAINMENT SYSTEMS

B 3.6.1.4 Drywell Pressure

BASES

BACKGROUND The limit on drywell pressure is a rev'nable upper bound
based on plant operating experience. A ;itive internal

,
'

pressure ensures that air does not leak ..sto an inerted
pr.imary containment. The primary containment serves to

M,,contain(radioactive material that may be released from the
jg/reactorcorefollowingaDesignBasisAccident(DBA),such
4 that.offsite radiation exposures are maintained within the
Yrequirements of 10 CFR 100 (Ref.1) or the NRC staff-
v approvedL11 censing basis-(e.g., a specified fraction of 10

CFR100!11mits)nQw- .

Dry 2eli pressure is a process variable that is monitored and
'

controlledU The pressure limit is derived from the input
conditions used in the primary containment functional
analyses and"the primary containment structure external
pressure analysis.J Should. operation occur outside this
limit, a loss of' primary containment OPERABILITY may result

O(^/
in the event'of aiDBA, t. Loss of primary containment i

OPERABILITY could'causelsite-boundary doses to exceed values
specified in the licensing basis?

-
-

APPLICABLE Primary containment performance b evaluated for the entire
SAFETY ANALYSES spectrum of break sizes for~ postulated loss-of-coolant

accidents (LOCAs) (Ref. 2). Among the inputs to the DBA is-

the initial containment internal pressure (Ref. 2).
Analyses assume an initial drywell pressure of [0.75] psig.
This limitation ensures that the safety analysis remains
valid by maintaining the expected initial' conditions and
ensures that the peak LOCA drywell internal pressure does
not exceed the maximum allowable of (62] psig.

The maximum calculated drywell pressure occurs during the
reactor blowdown phase of the.DBA, which assumes an
instantaneous recirculation line break. The calculated peak
drywell pressure for this limiting event is (57.5] psig
(Ref. 2).

Drywell pressure satisfies Criterion 2 of the NRC Interim
Policy Statement.

m

] (continued)
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Drywell Pressure
B 3.6.1.4

BASES (continued)

LCO In the event of a DBA, with an initial drywell pressure
s LO.75] psig, the resultant peak drywell accident pressure
will be maintained below the drywell design pressure. As a
result, primary containment OPERABILITY is ensured. .

[For this facility, the following support systems are
required to be OPERABLE to ensure drywell pressure channel
OPERABILITY:]

[Fordhisfacility,thoserequiredsupportsystemswhich
upon.their failure do not require declaring the drywell
pressure channel i_noperable and their justification are as
follows:) g '" L

'

APPLICABILITY In MODES 1,' 2, and 3, a DBA could cause a release if radio-4

active r.aterial to primary containment. In MODES 4 and 5,
the probability;and consequences of these events are reduced
due to the pressure and' temperature limitations of these
modes. Therefore,' maintaining drywell pressure within
limits is not required in, MODE.4 or 5 to ensure primary
containment OPERABILITY ,

ACTIONS 6.d

With drywell pressure not within the,1imits f the LCO,
drywell pressure must be restored within I hour. The
Required Action is necessary to return operation to within
the bounds of the primary containment analysis. The 1-hour
Completion Time is consistent with the Requireo Actions of
LC0 3.6.1.1, " Primary Containment," which requires that
Primary Containment be restored to OPERABLE status within
1 hour.

In the event that the required drywell pressure channels are
found inoperable, the drywell pressure is considered to be
not within limits and Required Action A.1 applies. J

(continued)

(continued)
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Drywell Pressure
B 3.6.1.4

BASES (continued)

ACTIONS- B.1. and B.2
(continued)

If drywell pressure cannot be restored to within limits in
the associated Completion Time, the plant must be placed in
a MODE in which the LC0 does not apply. This is done by
placing the plant in at least MODE 3 within 12 hours and in
MODE 4 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience related to the

!qmpunt,of time required to reach the required MODES from,f full power in an orderly manner and without challenging
gg/plantisystems.
N&. 4Q9 #

YlhN$"' k h
3SM,.Y?4.l'kSURVEILLANCE SR

REQUIREMENTS U MO
Verifying $hatedrywell pressure is within limits ensures
that facility operation remains within the limits assumed in
the primary containment' analysis. The 12-hour Frequency of
this SR was" developed: based on operating experience related
to trending'of drywell pressure variations and pressure
instrument drift during the " applicable MODES and to
assessing the proximityLto the specified LC0 pressure~ limits. Furthermore, the 12-hour Frequency is considered
adequate in view of?other indications available in the
control room, including alarms, toLelert the operatot to an
abnormal drywell pressure condition'.s

e

.

REFERENCES 1. Title 10, Code of Federa'l Regulations, Part 100.11
" Determination of Exclusion Area, Low Population Zone,
and Pope 1ation Center Distance."

2. (Unit Name] FSAR, Section [ ],"[ Title)."

r

O
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Drywell Air Temperature
e 3.6.1.5

B 3.6 CONTAINMENT SYSTEMSv
B 3.6.1.5 Drywell Air Temoerature

i

BASES

BACKGROUND The drywell contains the reactor vessel and piping, which |

add heat to the airspace. Drywell coolers remove heat and
i

m )ist.ain a suitable environment. The average airspace ;

4i ature affects equipment OPERABILITY, personnel access,
eid theicalculated response to postulated Design Basis

The limitation on the drywell average air
Accidgerts (DBAs) developed as a reasonable upper bound based

.

temaapeturewas
.

Q ! W ati k plant experience. The limitation on drywell'

erAM is?used in the. Reference I safety analyses.
ThisA44tets a; maximum limit on initial drywell average air
iemp+ erat M s Vpfw-

M7 g?Qg
APPLICABLE Primary :ontiinment performance is evaluated for the
SAFETY ANALYSES spectrum of'breakysites for; postulated loss-of-coolant

accidents (LOCAs))fthe ja'ihialidrywell average air
(Ref. 1H JAmong the inputs to the design

(] basis analysi is
(j temperature (RefdidMalysestassume an initial average

drywell air tempera %re ofe :135] Tg This limitation ensures
that the safety analysis remains valid by maintaining the
expected initial conditions and enswes that the peak LOCA
drywell temperature does not exceed the,* maximum allowable of
(3401'F (Ref. 2). Exceedingethis design temperature may
resu' t in the de,fadation ofstfie primary containment
structure under auident loads. Equipment inside primary
containment required to mitigate the effects of a DBA is
designed to operate and capa)1e of operating under
environmental conditions expected for the accident.

The most severe drywell temperature condition occurs as a
result of a small Reactor Coolant System rupture above the
reactor water level that results in the blowdown of reactor
steam to the drywell. The drywell temperature analysis
considers main steam line breaks (MSLBs) opcurring ,inside
the dr,ywell and having break areas 0.01 ft , 0.1 ft , and
of [326)*F occurs for the 0.1 ft,drywell average temperature
0.5 ft . The maximum calculated

break (Ref. 3). [For this
facility, the temperature limit used to establish that tM

(continued)

(continued)

s.J
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Drywell Air Temperature
B 3.6.1.5

BASES (contitiued)

APPLICABLE environmental qualification operating envelope for primary
SAFETY ANALYSES containmentis[]*F).

(continued)
Drywell air temperature satisfies Criterion 2 of the NRC
Interim Policy Statement.

-

LC0 In the: event of a DBA, with an initial drywell average
temperature 11ess than or equal to the LCO temperature limit,
the < resultant' peak accident temperature is maintained below
the primary containment design temperature. As a result,
the' ability-of_ primary containment to perform its design
function-is ensured..

'

[For this;fac'il'ity, the following support systems are
required OPERABLE-to ensure drywell air temperature channel
OPERABILITY:]

[For this facility, tilose required support systems which
upon their failure do'not. require declaring the drywell air
temperature channels inoperable and their justification are
as follows:]

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a. release of
radioactive material to primary containment." In MODES 4 and
5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, maintaining drywell average air
temperature within the limit is not required in MODE 4 or 5,

ACTIONS Ad

With drywell average air temperature not within the limit of
the LCO, drywell average air temperature must be restored
within 8 hours. The Required Action is necessary to return
operation to within the bounds of the primary containment
analysis. The 8-hour Completion Time is acceptable
considering the sensitivity of the analysis to variations in
this parameter, and provides sufficient time to correct

(continued)

(continued)
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Drywell Air Temperature
B 3.6.1.5

(]" BASES (continued)g

ACTIONS minor problems or to prepare the plant for an orderly
(continued) shutdown.

In the event that the required drywell air temperature
channels are found inoperable, the drywell air temperature
is considered to be not within limits and Required Action
A.1 applies,

f
.R|1'andB.2

g ,'f The plant must be placed in a H0DE in which the LCO does not
1 apply;if the drywell average air temperature cannot be

" restored Within limits in the associated Completion Time.
iThis is'done by.olacing the plant in at least MODE 3 within
12 hours and in kODE 4 within 36 hours. The allowable
Completion Times are reasonable based on operating
experience to reach the required MODES from full power in
an order.ly, manner and without challenging plant systems.

SURVEILLANCE SR 3.6.1.5.1
REQUIREMENTS

\ Verifying that the drywell average air temperature is within
the LC0 limit ensures that operation remains within the
limits assumed in the primary containment analysis. Drywell
air temperature is monitored in all quadrants and at various
elevations (referenced to mean sea level). Due to the shape
of the drywell, a volumetric average is used to determine an
accurate representation of the actual average temperature.

The 24-hour Frequency of the SR was developed considering
operating experience related to drywell average air
temperature variations and temperature instrument drift
during tha applicable MODES. Furthermore, the 24-hour
Frequency is considered adequate in view of other
indications available in the control room, including alarms,
to alert the operator to an abnormal drywell air temperature
condition.

.

REFERENCES 1. (Unit Name) FSAR, Section ( ), "[ Title)."

2. [ Unit Name) FSAR, Section [ ), "[ Title)."

3. [ Unit Name) FSAR, Section [ ), "[ Title)."

__.
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Suppression-Chamber-to-Drywell Vacuum Breakers i

B 3.6.1.6

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.6 Suporession-Chamber-to-Drywell Vacuum Breakers |

BASES

BACKGROUND The function of the suppression-chamber-to-drywell vacuum
breakers is to relieve vacuum in the drywell. There are 12
internal vacuum breakers located on the vent header of the
vent; system between the drywell and the suppression chamber,f

q which'4110w air and steam flow from the suppression chamber

[% with gespect to the suppression chamber.to the drywell when the drywell is at a negative pressure
Therefore,

%*eweessAne#ative differential
suppression-cha....ar-to-drywell vacuum breakers prevent an

iressure across the wetwell- '

dry (well(tisunda$|to a chee
Each r Ser is e self-actuating

val W similar .n can be remotely
operated f testing a ,es.

& & \

A negative' differential pressure across the drywell wall is )caused by' raHd depressurization of the drywell. Events |

apid'depressurization are cooling cycles, )that cause tlis y'1h sprayEnctuation, and steam condensationinadvertent drywe '

from sprays or subcooled Water |reflood of a break in the<

( event of a primary systet rupture. Cooling cycles result in
'' mi .or pressure trans.ients 'intthe'drywell that occur slowly ,

'and are normally controlled"by heating and ventilation
equipment. Spray actuation or spilltof subcooled water out
of a break result in more signifi_ cant' pressure transients
andbecomeimportantinsizingjtheinternalvacuumbreakers.

U 1

In the event of a primary system rupture, steam condensation
within the drywell results in the most severe press,ure
transient. Following a )rimary system rupture, air in the
drywell is purged into tie suppression chamber free
airspace, leaving the drywell full of steam. Subsequent
condensation of the steam can be caused in two possible
ways, namely, Emergency Core Cooling System flow from a
recirculation line break, or containment spray actuation
following a loss-of-coolant accident (LOCA). These two
cases determine the maximum depressurization rate of the
drywell.

In addition, the water leg in the Mark I vent system
downcomer is controlled by the drywell-to-suppression-
chamber differential pressure. If the drywell pressure is

(continued)

h (continued)
v
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Suppression-Chamber-to-Drywell Vacuum Breakers
B 3.6.1.6

BASES (continued)

BACKGROUND . less than the suppression chamber >ressure, there will be an
(continued) increase in the vent water leg. T11s will result in an

increase in the peak drywell pressure and will produce an
increase in the water-clearing inertia in the event of a
postulated LOCA. This in turn will result in an increase in
the pool swell dynamic loads. The internal vacuum breakers
limit the
normal ope. height of the water leg in the vent system duringration.

q ,,
l' ifj

APPLICABLE AN1ytical,skthods and assumptions involving the
SAFETY ANALYSES suppressionechamber-to-drywell vacuum breakers are

presented'in, Reference 1 as part of the accident response of
the primary' containment systems. Internal (suppression
chamber-to-drywell)iand external (suppression-chamber-to-
reactor building)-vacuum breakers are provided as part of
the primary containment to limit the negative pressure
differential across the drywell and suppression chamber
walls that form part of'the primary containment boundary.

The safety analyses assume that thecinternal vacuum breakers
are closed initially and-are fully open at a differential
pressure of [0.5] psid (Ref.' 1). Additionally, 3 of the 12
internal vacuum breakers are assumed to-. fail in a closed
position (Ref. 1). The results of the analyses show that
the design pressure is not exceeded even under the worst-
case accident scenario. The vacuum breaker opening
differential pressun setpoint and the requirement that 9 of
12 vacuum breakers be o)erational'are a result of the
requirement placed on tie vacuum breakers to limit the vent
system waterleg height. The total cross-sectional area of
the main vent system between the drywell and suppression
chamber needed to fulfill this requirement has been
established as a minimum of (51.5] times the total break
arer IRef. 1). In turn, the vacuum relief capacity between
the Tjwell and suppression chamber should be [1/16] of the
total main vent cross-sectional area with the valves set to
operate at {0.5] psid pressure differential. Design Basis
Accident (DBA) analyses require the vacuum breakers to be
closed initially and to remain closed and leak tight, with
positive containment pressure, to ensure limits of 10 CFR
100 (Ref. 2), or the NRC staff-approved licensing basis
(e.g., a specified fraction of 10 CFR 100 limits).

(continued)

(continued)

O
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: Suppression-Chamber-to-Drywell Vacuum Breakers
B 3.6.1.6

,

"
BASES (continued)

APPLICABLE The suppression-chamber-to-drywell vacuum breakers
SAFETY ANALYSES satisfy Criterion 3 of the NRC Interim Policy Statement.

(continued)

,

LCO Only 9 of the 10 vacuum breakers must be OPERABLE for
opening. All suppression-chamber-to-drywell vacuum
Dreakers, however, are required to be closed (except during

[Atestingiorwhenthevacuumbreakersareperformingtheir? intended design function). The vacuum breaker OPERABILITY
y ,-requirementtprovides assurance that the drywell-to-

W suppression-chamber negative pressure differential remains
" below the. design value. The requirement that the vacuum

breakers;be closed ensures that there is no excessive bypass
lea $eshould!aLOCAoccur.
[ForthisfAcility,:an=0PERABLEvacuumbreakerconstitutes

.

the following:] f
(ForthisfAcility,t$efollow.<;supportsystemsare
required OPERABLE to ensure sup; .ssion-chamber-to-drywell
vacuum breaker OPERABILITY:]

A .

(For-this facility,(those required support systems which
'

u)on their failure do not require declaring the suppression
clamber-to-drywell vacuum breakersiinoperable and their
justification are as follows:],

APPLICABILITY In MODES 1, 2, and 3, the Drywell Spray System is required
to be OPERABLE to mitigate the effects of a DBA. Excessive
negative pressure inside the drywell could occur whenever

'

this system is required to be OPERABLE due to inadvertent
actuation of this system. The vacuum breakers, therefore,
are required to be OPERABLE in MODES 1, 2, and 3 to mitigate
the effects. of inadvertent actuation of the Drywell Spray
System. Also, in MODES 1, 2, and 3, a DBA could result in
excessive negative differential pressure across the drywell
wall, caused by the rapid depressurization of the drywell..

(continued)
o

(continued)

( -

.
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Suppression-Chamber-to-Drycell Vacuum Breakers
B 3.6.1.6

BASES (continued)

APPLICABILITY The event that results in the limiting rapid depressuriza-
(continued) tion of the drywell is the primary system rupture that

purges the drywell of air and fills the drywell free
airspace with steam. Subsequent condensation of the steam
would result in depressurization of the drywell. The
limiting pressure and temperature of the primary system
prior to a DBA occur in H0 DES 1, 2, and 3. In MODES 4 and
5, the prisbability and consequences of these events are
reduced byithe pressure and temperature limitations in these
MODF.$ntherefore, maintaining suppression chamber-to-drywell
v,atsum brealders OPERABLE is not required in MODE 4 or 5 to
ehsure primari containment OPERABILITY.
41%g/ gjg

A Nots?has beentadded to )rovide clarification that for this
LCO,allsuppressionychamaer-to-drywellvacuumbreakersare
treated as an entity;with a single Completion Time.s y .>-

eg^ gi; s

c![w: ..ACTIONS M ,

. .cfv
,

Anopenvacuumbreaker3110wscommunicationbetweenthe
drywell and suppressiositchamber' airspace, and, as a result,
there is the potential"forssuppression chamber
overpressurization due toLthis bypass leakage if a LOCA were
to occur. Therefore, the open vacuum breaker must be
closed. The 2-hour Completion Time is based:on the time
required to comalete the alternato method of Nerifyirtg that
the vacuum brea(ers are closed, and_ the low probability of a
DBA occurring during this period.

,

[For this facility the alternate method for verifying that
the vacuum breakers are closed is as follows:]

With more than one required suppression-chamber-to-drywell
vacuum breakers open, the plant is outside the safety
analyses. Therefore, LC0 3.0.3 must be immediately entered.

M
With one of the required vacuum breakers inoperable for
reasons other than Condition A (e.g., the vacuum breaker is
not open, and may be stuck closed or not within its opening
setpoint limit, such that it would not function as designed
during an event that depressurized the drywell), the

(continued)

(continued)
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Suppression-Chamber-to-Orywell Vacuum Breakers
B 3.6.1.6

BASES (continued)

ACTIONS remaining eight OPERABLE vacuum breakers are capable of
(continued) providing the vacuum relief function. A Completion Time of

72 hours is allowed to restore vacuum breakers to OPEPJ2LE
status. The 72-hour Completion Time takes into account the
redundant capability affordeu by the remaining breakers,
reasonable time for the repairs, and the low probability of
an event occurring during this period requiring the vacuum
breakers to function.
E%

/With more than one required suppression chamber-to-drywell
p /vacuure: breaker inoperable for reasons other than Condition
C A, the' plant is outside the safety analyses. Therefore, LCO
y3.0';3 st[be,i ediately entered..

C.1 apd C.2
.

O

The antInus be placed in a MODE in which the LCO does not
apply ifgthe inoperable suppression-chamber-to-drywell
vacuum breaker cannot be closed or restored to OPERABLE
status in the associated Completion Time. This is done by
placing the"plantxin at least MODE 3 within 12 hours and in
MODE 4 within 36* hours. The allowed Completion Times are

'/ reasonable, based on operating; experience related to the
( amount of time required to> reach the required MODES from

full power in an orderly manner and_ without challenging
plant systems. L

> p| .,

c
SURVEILLANCE SR 3.6.1.6.1 '

,

REQUIREMENTS
Each vacuum breaker is verified as closed (ercept when being
tested in accordance with SR 3.6.1.6.2) to ensure that this
potential, large bypass leakage path is not 3 resent. This
SR is performed by observing the vacuum brea(er aosition
indication, or by verifying that the vacuum brea(ers are
closed when a differential pressure of [0.5) psid between ;

the suppression chamber and drywell is maintained for 1 hour '

without makeup. The 14-day Frequency is based on
engineering judgment and is considered adequate in view of
other indications of vacuum breaker status available to
o)erations personnel and has been shown to be acceptable
tirough operating experience.

(continued)

(continued) !
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Suppression-Chamber-to-Drywull Vacuum Breakers
B 3.6.1.6

BASES (continued)

SURVEILLANCE SR 3.6.1.6.2
REQUIRLMENTS

(continued) Each vacuum breaker must be cycled to ensure that it opens
adequately to perform its design function and returns to the
fully closed position. This ensures that the safety
analysis assumptions are valid. The 31-day Frequency of
this SR was developed based on Inservice Inspection and
Testing, Program requirements to perform valve testing at
least once every 92 days. A 31-day Frequency was chosen to
provide additional assurance that the vacuua breakers are
OPERABLE.
% .. , s
SR' 3.621;6.3 ,,

Demonstration of the'' vacuum breaker opening setpoint is
necessaryi to' ensure .that the sa.*ety analysis assumption
regarding vacuum breaker full-open dif ferential pressure of
[0.5] psid is valid. The 18-month Fraquency was developed
considering it-is prudent that this SR be performed only
during a plant outage. For,this facility, the 18-month
Frequency has been shown to be acceptable through operating
experience and is further; justified because of other SRs
performed at shorter Frequencies that_ convey the proper
for tioning status of each vacuum breaker.

_.

REFERENCES 1. [ Unit Name) FSAR, Section [ ], "[ Title)."

2. Title 10, code of Federal Regulations, Part 100.11
" Determination of Exclusion Area, Low Population Zone
and Population Center Distance."

-

O
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Heactor-Building-to-Suppression-Chamber Vacuum Breakers
B 3.6.1.7

8 3.6 CONTAINMENT SYSTEMS

B 3.6.1.7 Reactor-Buildina-to-Sucoression-Chamber Vacuum Breakers

BASES
-.

BACKGROUND The function of the reactor-building-to-suppression-chamber
vacuum breakers is to relieve vacuum when primary
containment depressurizes below reactor building pressure.
ht4drdp(ressure,ywo11depressurizesbelowreactorbuilding'the negative differential pressure is mitigated by

8 flow tWough the reactor-building-to-suppression-chamber
'

vacuum breakers and throu
Np@*drywellyacumbreakers.ghthesuppression-chamber-to-The design of the external

(reactor-building-to-suppression-chamber) vacuum relief
provisions consists of two vacuum breakers (a vacuum breaker
andten af$ operated butterfly valve), located in series in
each of two111nes from the reactor building to the
suppression 9chambec airspace. The butterfly valve is
actuatedLb) differential pressure. The vacuum breaker is
self-actuatitand can be remotely operated for testing
purposes. The twoavacuum breakers in series must be closed
and leak tight to pintain all.eak-tight primary containment
boundary. |, ]j

JA negative differential pressure across the drywell wall-is
caused by ra)id depressurization of the drywell. Events
that cause t11s rapid depressurization are cooling cycles,z
inadvertent primary containment | spray actuation, and steam
condensation in the event ofga primary system rupture.
reactor-building-to-suppression-chamber vacuum breakers
prevent an excessive negativr Mfferential pressure across
the primary containment boune

,

Cooling cycles result in ;.

minor pressure transients in tnt nywell, which occur slowly 4

and are normally controlled by heating and ventilation
equipment - Inadvertent spray actuation results in a more
significant pressure transient-and becomes important in
sizing the external (reactor-building-to-suppression-
chamber) vacuum breakers.

The external vacuum breakers are sized on the basis of the
air flow from the secondary containment that is required to
mitigate the depressurization transient and limit the-
maximum negative containment (drywell and suppression
chamber) pressure to within design limits. The maximum
depressurization rate is a function of the primary

(continued)

(continued)
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Reactor-Building-to-Suppression-Chamber Vacuum Breakers
B 3.6.1.7

BASES (continued)

BACKGR0VHD containment spray flow rate and temperature and the assumed
(continued) initial conditions of the primary containment atmosphere.

Low spray temperatures and atmospheric conditions that yield
the minimum amount of contained noncondensible gases are
assumed for conservatism.

.

APPLICABLE Analytidal ~ methods and assumptions involving the reactor-
SAFETY ANALYSES building-to suppression-chamber vacuum breakers are

presented in| Reference 1 as part of the accident response of
the containment systems. Internal (suppression chamber-to-
drywell)' and external (reactor-building-to-suppression-
chamber)' vacuum, breakers are provided as part of the primary
containment (to limit the negative pressure differential
across the;drywell and suppression chamber walls, which form
part of the primary containment boundary.

The safety anakyses. assume the external vacuum breekers to
be closed initially and to be fully open at (0.5) psid
(Ref. 1). Additionally, of the two reactor-building-to-
suppression-chamber vacuum breakers, one is assumed to fail
in a closed position to satisfy the single active failure
criterion. Design Basis Accident.(DBA), analyses require the
vacuum breakers to be closed initially and_to remain closed
and leak tight, with positivo primary containment pressure,
to ensure that site-boundary radiation doses;will not exceed
licensing basis (e.g., a specified fraction ~of 10 CFR 100
limits).
Five cases were considered in the safety analyses to
determine the adequacy of the external vacuum breakers:

a. A small-break loss-of-coolant accident (LOCA) followed
by actuation of both primary containment spray loops;

b. Inadvertent actuation of one primary containment spray
loop during normal operation;

c. Inadvertent actuation of both primary containment
spray loops during normal operation;

d. A postulated DBA assuming Emergency Core Cooling
System (ECCS) runout flow with a condensation
effectiveness of 50%; and

(continued)

(continued)
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Reactor-Building-to-Suppression-Chamber Vacuum Breakers
{B 3,6.1.7
j

BASES (continued)

APPLICABLE c. A postulated DBA assuming ECCS runout flow with a
SAFETY ANALYSES condensation effectiveness of 100%.

(continued)
The results of these five cases show that the external |
vacuum breakers, with_an opening setpoint of [0.5) psid, are '

capable of maintaining the differential pressure to within
design limits.

,

5
The' reactor-building-to-suppression-chamber vacuum breakers<

j{ satisfy / Criterion 3 of the NRC Interim Policy Statement.
/g

, .I , . m

', iW;- '

+-

LCO' All" reactor-building-to-suppression-chamber vacuum breakers
.

'
'

are required to-be OPERABLE to satisfy the assumptions used
in the safety: analyser. The requirement ensures that the
two vacuumibreakers (vacuum breaker and air-operated
butterflyialve) in each of the two lines fern the reactor
building >to the: suppression chamber airspace are closed
(except.dur.ing testing or when performing their intended
function). 1Also,nboth vacuum breakers in each line will
open to relieve a; negative pressure in the suppression
chamber,

,

(For this facility an-OPERABLE reactor-building-to-
suppression-chamber vacuum breaker consists of the
following:] ~ %

|. .
<

[For this facility, the foll.owing support systems are
|required OPERABLE to ensure reactor-building-to-suppression-
!

chamber vacuum breaker OPERABILITY:] ;

in addition, a reactor-building-to-suppression-chamber
vacuum breaker is considered OPERABLE when it satisfies all
SRs.

(for this facility, those required support systems which
upon their failure do not require declaring the reactor-
building-to-suppression-chamber vacuum breakers inoperable
and their justification are as follows:]

n

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause pressurization of
primary containment. In MODES 1, 2, and 3, the Drywell

(continued)

(continued)
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Reactor-Building-to-Suppression-Chambet Vacuum Breakers
B 3.6.1.7

BASES (continued)

APPLICABILITY Spray System is required to be OPERABLE to mitigate the
(continued) effects of a DBA. Excessive negative pressure inside

primary containment could occur whenever this system is
required to be OPERABLE due to inadvertent actuation of this
system. Therefore, the vacuum breakers are required to be
OPERABLE in MODES 1, 2, and 3 to mitigate the effects of
inadvertent actuation of the drywell Spray System.

Also in MODES 1, 2, and 3, a DBA could result in excessive
negative differential pressure across the drywell wall
caused by the rapid depressurization of the drywell. The
event that results in the limiting rapid depressurization of
the drywell;is the-primary system rupture, which purges the
drywell- of air and fills the drywell free airspace with
steam. Subsequent condensation of the steam would result in
depressurization of the drywell. The limiting pressure and
temperature of the primary system prior to a DBA occur in
MODES 1, 2, and 3.

In MODES 4 and 5. the probability and consequences of these
events are reduced due to the pressure and temperature
limitation in these MODES. Therefore, maintaining reactor-
building-to-suppression-chamber vacuum breakers OPERABLE is
not required in MODE 4'or 5 to ensure primary containment
OPERABILITY,

A Noto has been added to provide clarification that all
reactor-building-to-suppression-chamber-vacuum breakers are
treated as an entity for this LCO, with a single Completion
Time.

ACTIONS A.1 and A.2

With one or more vacuum breakers open in one or more lines,
the leak-tight primary containment boundary may be
threatened. Therefore, it must be confirmed that at least
one vacuum breaker in each affected line is closed. This
Required Action must be completed within I hour, consistent
with the Required Actions of LC0 3.6.1.1, which requires
that primary containment be restored to OPERABLE status
within 1 hour. Failure to verify a closed vacuum breaker
would imply that a breach in primary containment exists.
The inoperable vacuum breakers must be restored to OPERABLE

(continued)

(continued)
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Reactor-Building-to-Suppression-Chamber Vacuum Breakers
B 3.6.1.7

BASES (continued)

ACTIONS status within 72 hours. The 72-hour Com)1etion Time is
: '(continued) consistent with requirements for inopera)1e suppression-

chamber-to-drywell vacuum breakers in LCO 3.6.1.6. The
72-hour Completion Time takes into account the redundancy
capability-afforded by the remaining breakers, the fact that
the OPERABLE breaker in each of the lines is closed, and the
low probability of an event occurring that-would require the

,

vacuum breakers to be OPERABLE during this period.
+ 3

A til and B42jp yg
Ni With one oremote vacuum breakers in one or more lines

incapable of opening) but known to be closed.
s inoperable?(ht~ primary containment boundary is intact.'the leak-tig The

abiljtysto, mitigate an event that causes a containment
depressurization'is threatened, however,-if both vacuum
breakers in-at least one vacuum breaker penetration are not
OPERABLE C Therefore, an OPERABLE vacuum breaker penetration
must be~ verified within I hour to ensure that the vacuum-
relief functional ~ capability is maintained. This Com)1etion
Time is consistent.with the Actions of LC0 3.6.1.1, w11ch
requires that primary containment be restored to OPERABLE

_[ status within I hou'r. The inoperable vacuum breakers must
be restored to OPERABLE status within 72 hours, consistent
with the Completion Time forycondition A and the fact that
the leak-tight primary containment; boundary is being
maintained.

-

'

C.1 and C.-2

If-the vacuum breakers cannot-be closed or restored to.
OPERABLE status in the associated Completion Time, the plant
must be placed in a MODE in which the LCO does not apply.
This is done by placing the plant in at least MODE 3 within
12 hours and in MODE 4 within-36 hours. The allowed
Completion Times are reasonable, based on operating

i

experience related to the amount of time required to reach ;

the required MODES from full power in an orderly manner and
without challenging plant systems.

(continued)

O'
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Reactor-Building-to-Suppression-Chamber Vacuum Breakers
B 3.6.1.7

BASES (continued) ,

SURVEILLANCE SR 3.6.1.7.1
REQUIREMENTS

Each vacuum breaker is verified to be closed (except when
being tested in accordance with SR 3.6.1.7.2) to ensure that
a potential breach in the primary containment boundary is
not present. This SR is performed by observing local or
centrol room indications of vacuum breaker position or by
verifyingLthat vacuum breakers are closed when a
differential, pressure of [0.5) psid is maintained between
the, reactor. building and suppression chamber. The 14-day
Frequency is" based on engineering judgment, is considered
adequate in view of other indications of vacuum breaker
statustavailable to operations personnel, and has been shown
to be acceptable through operating experience.

SR 3.6.1d2

Each vacuum breaker must be cycled to ensure that it opens
properly to perform its design function and returns to its
fully closed position./ This ensures that the safety
analysis assumpti~ons are valid. ,The 31-day Frequency of
this SR was developed based upon' Inservice Inspection and
Testing Program requirements to perform valve testing at
least once every 92 days. A 31-day Frequency was chosen to ,

provide additional assurance that the vacuum breakers are
OPERABLE.

, s

SR 3.6.1.7.3

Demonstration of vacuum breaker opening setpoint is
necessary to ensure that the safety analysis assumption
regarding vacuum breaker full-open differential pressure of
[0.5) psid is valid. The 18-month Frequency was develo,,1
considering it is prudent that this Surveillance be
performed only during a plant outage. For this facility,
the 18-month Frequency has been shown to be acceptable
through operating experience and is further justified
because of other SRs performed at shorter Frequencies that
convey the proper functioning status of each vacuum breaker.

REFERENCES 1. [ Unit Name] FSAR, Section [ ], "(Title)."

2. Title 10, Code of Federal Regulations, Part 100.11,
" Determination of Exclusion Area, low Population Zone
and Population Center Distance."

O
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LLS S/RVs l
B 3.6.1.8 !

,

, -

B 3.6 CONTAINNENT SYSTEMS i
s ;,

8 3.6.1'.6 Low-Low Set (LLS) Sa#etv/ Relief Valves (S/RVs)

BASES

BACKGROUND The S/RVs can actuate in either the relief mode, safety
mode, the Automatic Depressurization System (ADS) mode, or
thelLLS relief mode. In the LLS relief mode (or_ power-
ectuated mode of operation), a pneumatic diaphragm and stem<

j% assembly overcomes the spring force and opens the pilot
a ' valve.WAs in the safety mode, opening the pilot valve-

g% ., allowsLa pressure differential to develop across the main
't'valveipiston'and opens the main valve. The main valve can

:t stay opemwith: valve inlet steam pressure as low as
(50',psige, Below this pressure, steam pressure may not be
sufhcientito. hold the main valve open against the spring
forc'e of the pilot valves. The pneumatic operator is
arrangedeso+that its-malfunction will not prevent the valve
disk from'lif
mode pressureting;1f; steam inlet pressure exceeds the safetyLsetpoints.

t 3 g-

Four of the S/'?iske equi) ped to provide the LLS function.
The LLS logic causes the L.S valves.to be opened at a lower "

\ . pressure than the> relief or safety mode pressure setpoints !

and stay open longer,*suchithat reopening more than one S/RV
'- is prevented _on subsequent actuations. -Therefore, the LLS

function prevents excessive short-duration S/RV cycles with
valve actuation at the relief setpoint.4

Each S RV discharges steam through a. discharge line and/
quencher to a location near the bottom of the suppression
pool, which causes agload on' the suppression pool wall.
Actuation at lower reactor pressure results in a lower load. - !

!

APPLICABLE The LLS relief' mode functions to ensure that.the containment.

SAFETY ANALYSES design basis of one S/RV o)erating. on' " subsequent
actuations" is met. In otier words, multiple simultaneous
openings of S/RVs (following the initial opening), and the.
corresponding higher loads', are avoided. The safety
. analysis demonstrates that the LLS functions to avoid the.-

induced thrust loads on thc'S/RV discharge line resulting
from " subsequent actuations" of the S/RV during Design Basis

(continued)

(continued)
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LLS S/RVs
B 3.6.1.8

BASES (continued)

APPLICABLE Accidents (DBAs). Furthermore, the LLS function justifies
SAFETY ANALYSES the primary containment analysis assumption that

(continued) simultaneous S/RV openings occur only on the initial
actuation for DBAs. Even though four LLS S/RVs are
specified, all four LLS S/RVs do not operate in any DBA
analysis.

LLS S/RVs satisfy Criterion 3 of the NRC Interim Policy
Statement.

.

. .

LCO Four;LLS*.SjRVsarerequiredtobeOPERABLEtosatisfythe
assumptions of. the safety analyses (Ref.1). The
requirements of this LCO are applicable to the mechanical
and electrical / pneumatic capability of the LLS S/RVs to
function for controlling the opening / closing of the S/RVs.

[For this facility,.an'0PERABLE LLS S/RV constitutes the
following:] -

'

[For this facility, the'following support systems are
required OPERABLE to ensure LLS,S/RVss0PERABILITY:]

~

[For this facility, those required suppo'rt systems which
upon their failure do not require declaring,the LLS S/RVs
inoperable and their justification are. as 'follows:]

APPLICABILITY In MODES 1, 2, and 3, an event could cause pressurization of
the reactor and opening of S/RVs. In MODES 4 and 5, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations in these MODES.
Therefore, maintaining the LLS S/RVs OPERABLE is not
required in MODE 4 or 5.

ACTIONS ad
i

With one of the four LLS S/RVs inoperable, 'he remaining*

OPERABLE LLS S/RVs are adequate to perform the designed
function. The 14-day Completion Time takes into account the

(continued)

(continued)
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LLS S/RVs |
'B 3.6.1.8

O BASES (continued)b
ACTIONS redundant capability afforded by the remaining LLS S/RVs and

(continued) the low probability of an event in which the remaining LLS
S/RV capability would be inadequate.

B.1 and 8.2

'If more than one LLS S/RV is inoperable, or if the
incherable LLS S/RV cannot be restored to OPERABLE status in

2the 'a'ssociated Completion Time, the plant must be placed in
da' MODE (inwhichtheLCOdoesnotapply. This is done by

g%yreasona:within36 hours.
/ placing {the plant in at least MODE 3 within 12 hours and in

MODEc 4 The allowed Completion Times are
N blesbased on operating experience related to the

amount,efitime required to reach the required MODES from
fu11 power,in 'an'; orderly manner and without challenging1

plantvsystems. N
- g

g/ ,4s
,

SVRVEILLANCE SR 3.6.1.8:13i'
~

s
REQUIREMENTS _% ..

'

A manual actuation;of each LLS,S/RV is performed to verify
that the valve and solenoids are functioning properly and no

| O blockage exists in~ the: valve discharge line. This can be
demonstrated by the^ response,of the, turbine control or
bypass valve or by a~ change'in the;asasured steam flow or by
any other method that is suitable to~ yerify steam flow.

!. Adequate reactor steam dome pressure must be available to
|- perform this test to avoid damaging the valve. The 18-month
| Frequency was based on the S/RV tests required by the

American Society of Mechanical Engineers (ASME) Boiler and
Pressure Vessel Code, Section XI (Ref. 2), and the
importance.of these valves during DBAs. It was also
considered prudent that the Surveillance not be performed
with the reactor at full power. This is due to the
potential for an-unplanned plant transient-if the.SR is
performed with the reactor at-full power. Operating
experience has shown that these components usually pass the
SR when performed on the 18-month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability

-standpoint.

(continued)

(continued)r.
|

|

N
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LLS S/RVs
B 3.6.1.8

BASES (continued)

SURVEILLANCE Since steam pressure is required to perforrr, the SR, however,
REQUIREMENTS and steam may not be available during a plant outage, the SR

(continued) should be performed during the shutdown prior to or the
startup following a plant outage. Plant startup is allowed
prior to performing the test because valve OPERABILITY and
the setpoints for overpressure protection are verified by
Reference 2 prior to valve installation. After required
reactor. steam dome pressure is reached, 12 hours are allowed
to prepare for and aerform the test once only. Adequate
pressure at which tais test is to be performed is [920] psig
(the pressure recommended by the valve manufacturer).

A Note istincluded in the SR to indicate that tha
provisions of SR-3'0.4 do not apply..

_ _

REFERENCES 1. [ Unit Name) FSAR, Section [ ], "[ Title)."

2. ASME Boiler and| Pressure Vessel Code, Section XI,
" Rules for Inservice Inspection of Nuclear Power Plant
Components," American Society af Mechanical Engineers.

O

O
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MSIV LCS
B 3.6.1.9

|

|
B 3.6 CONTAINMENT SYSTEMS I

B 3.6.1.9 MAlp Stean; tine Isolation Valve (MSIV) Leakaae Control System (101).

BASES

BACKGROUND The MSIV LCS supplements the isolation function of the MSIVs
by processing the fission products that could leak through
the ylosed MSIVs after a Design Basis Accident (DBA) to
ensure that the limits of 10 CFR 100 (Ref. 1) or the NRC

/ staff approved licensing basis are not n eeeded.
gi;i ' 3
h The.MSIV LCS consists of two independent 4:5svstems: an

|
Q* outboard MSIVs, sand an outboard subsystem, connected

inboard subsystem, connected between the inbo'aM and

immediately downstream of the outboard MSIVs. Two
independentrsubsystems provide diverse backu) to the MSIV
isolation _ function to mitigate potential lea (age. (Note
that fission ~ products"could not be released unless both an
inboard *and an. outboard MSIV leaked in conjunction with a
steam pipevfailure that allowed a release to the
environmenti)."Each subsystem comprises three blowers (one
blower for the inboard subsystem and two blowers for the

O outboard subsystem). Four inhoard subsystem electric
(1 heaters are provided,to: boil off:any. condensate prior to the'

gas niixture passing;through?the flw' limiter.

Each :ubsystem operates in two-pro'e semodes:c ,

depressurization and bleed-off.i Durins 'depressurization, I

the effluent is discharged to!.the Standby. Gas Treatment
System. The depressurizationiprocess reduces the steam line
pressure-to within the operating capability of equipment

.used for the bleed-off mode. During. bleed-of f- (long-term
leakage control), the leakage through the closed MSIVs is
collected and processed by.the MSIV LCS,

Subsequent to a DBA, system operation starts'upon manual
actuation ~. -Once system operation is established, it
continues to operate unless terminated by control room
operators or automatically stopped as dictated by process
control.

H
. (continued)

!

Lg
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MSIV LCS
B 3.6.1.9

BASES (continued)

APPLICABLE Reference 2 defines the DBA and requirements for the MSIV
SAFETY ANALYSES LCS. Reference 2 also evaluates plant e csponse without an

MSIV LCS for a DBA with an additional seismic-induced
failurs of non-Category I steam piping, coincident with
induced leakage of the MSIVs in excess of the allowable
limits. This leakage, combined with site meteorological
data, resulted in a calculated dose that exceeded the
10 CFR 100, requirements. The operation of the MSIV LCS
preventsfa! release of untreated leakage for this type of
eventhsuchithat the offsite dose is within 10 CFR 100
SAFETY ANALYSES requirements or within the NRC staff-
appmved licensing basis.

%%w iL
The MS!Y LCS satisfies Criterion 3 of the NRC Interim Policy1

Statement.,;L,,
'

y g 4,

Ab
LCO TwoindependentfandmanuAl'lyIinitiatedMSIVLCSsubsystems

must be OPERABLE <to ? satisfy the single-failure criterion as
delineated in Reference'2 and to. ensure that total site
radiological limits are not exceeded. A typical description
of the requirement for'MSIV LCS OPERABILITY is provided in
the Background section! %'

.

[For this facility, an OPERABLE MSIV LCS,constitetes the
following:) '

,

,

[For this facility, the following support systems are
required OPERABLE to ensure MSIV LCS OPERABILITY:]

[For this facility, those required support systems which
upon their failure do not require declaring the MSIV LCS
inoperable and their justification are as follows:]

-

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause primary containment
isolation. In MODES 4 and 5, the probability and
consequences of these events are reduced due to the pressure
and temperature limitations in these MODES. Therefore,
maintaining the MSIV LCS OPERABLE is not required in MODE 4
or 5 to ensure primary containment is leak tight.

_

(continued)

O
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MSIV LCS
B 3.6.1.9

(N
i ) BASES (continued)
%

ACTIONS Ad
With one MSIV LCS subsystem inoperable, the inoperable MSIV
LCS must be restored to OPERABLE status within 30 days. The
30-day Completion Time is based on the redundant capability
afforded by the remaining OPERABLE MSIV LCS subsystem and
the, low probability of the event specified in Reference 2.
4

Cdncurrent failure of two MSIV LCS would result in the
gr@ loss of; functional capability. Therefore LC0 3.0.3 must be

gp'enterdiimmediately.
|psYB:Yy; y |a yms

The plant:.mustThe placed in a MODE in which the LC0 does not
applyHf the MSIV LCS subrystems cannot F. restored to
OPERABLE status in the associated Completion Time. This is
done by placing the plant in at least MODE 3 within 12 hours
and in H0DE 4 within;36 hours. The allowed Completion Times
are reastnatileg based,on operating experica > related to the
amount of time ~ required to reach the requi m MODES froms

full power in an 'orderig!3
ner and without challengingman

plant systems. : J[ ',A4 g .

SURVEILLANCE SR 3.6.1.9.1 ?
REQUIREMENTS .w

Each MSIV LCS blower is operated for at least 15 minutes to
demonstrate OPERABILITY. The<31-day Frequency was developed
considering the known reliability of the LCS blower and
controls, the two-subsystem redundancy, and the low
probability of a significant degradation of the MSIV LCS
subsystems occurring between Surveillances, and has'been
shown to be acceptable through operating experience.

SR 3.6.1.9.2

The electrical contiruity of each inboard heater is
demonstrated by a resistance check, by verifying that the
rate of temperature rise meets specifications, or by
verifying thet the current or wattage draw meets
specifications. The 31-day Frequency is based on operating
experienct that has shown that these components usually pass
this SR when performed at this Frequency.

. (continued)

("} (continued)g
%9
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MSIV LCS
B 3.6.1.9

BASES (continued)
_

SVRVEILLANCE SR 3.6.1.9.3
REQUIREMENTS

(continued) A system functional test ir performed to ensure that the
MSIV LCS will operate thro %,' its operating sequence, that3

is, that the automatic posit *.oning of the valves is correct,,

that the blowers start and develop the required flow rate
and the necessary vacuum, and that the upstream heaters meet
current..ontwattage draw requirements (if not used to
demonstrate electrical continuity in SR 3.6.1.9.2). The
Surveillance also includes verification of the operation of>

- eachiinterlock and timer. The 18-month Frequency was
developed considoring it is prudent that many Surveillances
be performed only during a plant outage. This is due to the
plant' conditions needed to perform the SR and the potential
for an unplanned, plant; transient if the SR is performed with

Frequency has b, power. 'For this facility, the 18-month
the reactor at

een shown to be acceptable through operating
experience and ,is turther justified because of other
Surveillances performed at shorter Frequencies that convey

~

the proper functional? status of each MSIV LCS subsystem,
s

REFERENCES 1. Title 10, Code of Federal-Regulations, Part 100.11,
" Determination of Exclusion Area, Low Population Zone
and Population Center Distance."

.

2. Regulatory Guide 1.96, " Design of Main ' Steam Isolation )

Valve Leakage Control Systems for Bolling Water
Reactor Nuclear Power Plants," Revis"n 1, June 1976.

h

9
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Suppression Pool Average Temperature
B 3.6.2.1

-p
B 3.6 CONTAINMENT SYSTEMS,

B 3.6.2.1 Sucoress 7n Pool Averaae Temoerature

BASES
~

e
i

BACKGROUND The suppression chamber is a toroidal-shaped steel pressure ,

vessel containing a volume of water called the suppression
PNp 4

MTTh;e steppression pool is designed to absorb the energy
4Tfassociated with decay heat and sensible energy releared
%, dischar;a reactor blowdown from safety / relief valve (S/RV)

during

Q*suppressionpoolmust_quenchallthesteamreleasedthrough
gesTord rom Design Basis Accidents (DBAs). The

the downcomer lines during a loss-of-coolant accident
(LGOA)1 Thisds!the essential mitigative feature of a
pressure-snappression~ containment that ensures th:t the peak
containmentepressureds maintained below the maximum
allowablefpressurelfo60 bas.([62]psig). The suppression
pool must alsoicoridense steam from steam exhaust lines in
the turbine 3drivenisystems_(i.e...the High Pressure Coolant
Injection ~Systemia
Suppression pooldand Reactor $ ore Isolation Cooling System).

-m

( verage6 temperature (along with LC0 ,

3.6.2.2, " Suppression PoohWats6 Level") is a key indication*
4

of the capacity of 'the" suppression > pool to fulfill these
requirements, gi,

,<

Thetechnicalconcernsthatlead}.to thi development of
~

*

suppression pool average temperature-limits are as follows:
, .

'

a. Complete Steam Condensation - the original limit for
the end of a LOCA blowdown was 170*F, based on the
Bodega Bay and Humboldt Bay Tests;-

b. primary Containment Peak Pressure and Temperature -.

maximum allowable pressure is '[62] psig and design
temperature is [340]'F' (Ref.1);

c. Condensation Oscillation Loads - maximum allowable
initial temperature is.[110]'F; and

d. Chugging Loads - these only occur below [135]'F; '

therefore there is no initial temperature limit i

because of chugging.

(continued)

A
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j Suppression Pool Average Temperature
B 3.6.2.1

BASES (continued)

APPLICABLE- The postulated DBA against which the primary containment
SAFETY ANALYSES performance is evaluated is the entire spectrum of

postulated pipe breaks within the primary containment.
Inputs to the safety analyses include initial suppression
pool water volume and suppression pool temperature (Ref.1
for LOCAs, and Ref. 2 for the pool temperature analyses
required by Ref. 3). An initial pool temperature of [95]'F
is assumedsfor the Reference 1 and Reference 2 analyses.
ReactorLshutdown at a pool temperature of [110]'F and vessel
depressurization at a pool temperature of [120]'F are
assumed for .the Reference 2 analyses. The limit of [105]'F,
attwhich testing.is terminated, is not used in the safety
analyses:because10 bas are assumed not to initiate during
plant ~ testing;

'

'

The suppresIiorbpool.is also designed to quench the energy
from S/RV discharges. Thus, the safety analyses related to
the suppression pool must. consider all accident scenarios<

that involve SR/V actuations. The limit for the suppression
pool average temperature is set low enough to preclude local
boiling due to SR/V discharge from the [ plant-specific S/RV
discharge pressure sup'pression device].

Thesuppressionpoolaverageitheperaturelimitisalsoset
low enough to preclude pump cavitation'bytplant water
systems that use the suppression pool asta? source of water.

Suppression pool average temperaturecsatisfies Criteria 2
and 3 of the NRC Interim Policy Statement.

LC0 A limitation on the suppression pool average temperature is
required to ensure that the containment conditions assumed
for the safety analyses are met. This limitation
subsequently ensures that peak primary containment pressures
and temperatures do not exceed maximum allowable values
during a postulated DBA or any transient resulting in heatup

_
of the suppression pool. The LC0 requirements are:

a. Average temperature 3; [95]'F when THERMAL POWER
2 1% RATED THERMAL POWER (RTP) and when not testing
equipment that discharges steam to the suppression
pool. This requirement ensures that licensing bases
initial conditions are met.

(continued)

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

;g
. BASES (conUnued) ;

,

LCO b. Average temperature s (105]'F when THERMAL POWER
(continued) 2 1.% RTP and when testing equipment that discharges

steam to the suppression pool. This requirement
ensures that the plant has testing flexibility and was
selected to provide margin below the [110]'F. limit at
which reactor shutdown is required. When testing
ends, temperature must be restored to f [95]'F within

d. h (Lperiod.that the temperature is above (95]'F is short
g 24 hours per Required Action A.2. Therefore,-the time

, enough not to cause a significant increase in plant

[%[cgth[isk.rag"eitemperature s (110]*F when THERMAL POWER
%' 531L RTP. wThis requirement ensures that the plant

.will;be shut down upon exceeding [110]'F. The pool is
Qdesignedrtoabsorbdecayheatandsensibleheatbut

could'be heated beyond design limits by the steam
generated if the reactor is rot shut down.

: ';"; y'

Note that (25/40' 'it, ions of full scale on inter:::ediate
range monitor (Il LRa ;e 7 is' a convenient measure of when
the reactor is pro. .g power. essentially equivalent to

g 1% RTP. At thisipowertlevel,Kheat input is approximatelyV equal to normal system; heat,. losses.
y +a

(For this facility, an OPERABtE suppression pool average
temperature instrumentation channa bi~nestablished ins
LC0 [ ] or SR [ ] and constitutes?the following:]r

L .[For this. facility, an OPERABLE.IRM is established in LC0
(- ) or-SR -( ) and constitutes the following:]

APPLICABILITY In MODES 1, 2 and 3, a DBA could cause significant heatup J
the suppression pool. In MODES 4 and 5, the probability and
consequences of these events are reduced due to the pressure
and-temperature limitations in these MODES. Therefore,
maintaining suppression pool average temperature within
limits is not required in MODES 4 or 5 to ensure primary
containment OPERABILITY. A Note has been added to provide
clarification that all suppression pool average temperature

| conditions are treated as an entity for this LCO, with a
single Completion Time.

| (continued)

O1
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Suppression Pool Average Temperature
B 3.6.2.1

BASES (continued)

ACTIONS A.1 and A.7

If the suppression pool average temperature is above the
specified limit when not performing testing that adds heat
to the suppression pool above the specified power
indication, the initial conditions exceed the conditions
assumed for the Reference 1, 3, and 4 analyses. However,
primary containment cooling capability still exists, a7d the
primary containment pressure-suppression function will occur
at , temperatures well above those assumed for safety
analyses. Therefore, continued operation is allowed for a
limited time.' The.24-hour Completion Time is adequate to
allowLthe. suppression pool temperature to be restored below
the limit. Additionally, when pool temperature is above
[95]'F, increased monitoring of the pool temperature is
required to ensure that it remains s [110]*F. The once per
hour Compl'etion Time is adequate based on past experience,
which has shown that pool-temperatura increases relatively
slowly when not performing testing tnat adds heat to the
pool. Furthermore,1 the once per hour Completion Time is
considered adequate iniview of other indications in the
control room, including; alarms, to: alert the operator to an
abnormal suppression pool average temperature condition,

my

The plant must be placed in a MODE in whichIthe LC0 does not
apply if suppression pool average temperature"cannot be
restored to within limits in the associated Completion Time.

This is done by reducing power to below 1% RTP within
12 hours. The 12-hour Completion Time is reasonable, based
on operating experience, to reduce reactor power from full
power in an orderly manner and without challenging plant
systems.

C.I. C.2. and C J

Suppression pool average temperature s [105]'F during
testing that adds heat to the suppression pool is allowed by
the LCO when above 1% RTP. If temperature exceeds [105]'F,
all testing must be immediately suspended to preserve the
heat absorptio.i capability of the pool. The basis for the
Completion Times to verify pool temperature is s (110]'F and

(continued)

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

BASES (continued)

ACTIONS to restore it to 5 (95]'F is the same as that provided.for
(continued) Required Actions A.1 and A.2 above.

-D.1 and 0.2

The plant must be placed in a MODE in which the LC0 does not
apply if the su)pression pool average temperatce cannot be.
restored to wit 11n limits in the associated Completion Time.

Jhlsiis done-by placing the plant in at least MODE 3 within
agi2hoursandinMODE4within36 hours. The allowed

gy Completion Times are reasonable, based on operating
Mg .experiamce related to the amount of time required to reach

Mpthehequir'ed! MODES from full power in an orderly manner and
' Withoutichallenging plant systems.

m.c ,

dE.1 ind 'E;24 , .

Suppression pool average temperature 2 [110]*F requires that
the: reactor be-shut down immediately. This is accomplished-

' Additionally,w} reactor'MODEswitchintheshutdownposition.
by placingsthe

henJpool-te erature is above [110]*F, i

. increased monitoring of poo ; temperature is required to
ensure that it remains below~[120]*F.- The once per

-Q 30 minutes Completion: Time:is adequate based on operating
experience. Furthermore, the 30-minute Completion Time is
considered adequate in view 'of oth' rMndications available-e
in the control room, including alarmskto alert the operator
to- an abnormal suppressi.on poolraverage ' temperature
condition. In addition, SR 3.'6.2.1.1 verifles suppression

~

pool average temperature is within applicable limits every
5 minutes when' tests that add heat-to the suppression pool
are being performed.

F.-l and F.2

The. plant' must be placed in a MODE in which the LC0 does not-
apply -if suppression , pool average temperature cannot be

-maintained below [120*]F. This is done by-reducing reactor
pressure to below [200] psig within 12 hours and placing the
plant in MODE 4 within 36 hours. The allowed Completion
Times are reasonable, based on operating experience related
to the amount of time required -to reach the required MODES
from full power in an orderly manner and without chal_lenging
plant systems. Continued heat addition to the suppression
pool with pool temperature above [120*]F could result in

(continued)

(continued)

BWR/4 STS B 3.6-69 01/04/91 5:10pm

. . _ _ .- . . - --



. ..

. . . _ _ ___-_____ _ _____ _______-- _ _ __ _ __ _

Suppression Pool Average Temperature
B 3.6.2.1

BASES '(continued)

ACTIONS exceeding the design basis maximum allowable values for
(continued) primary containment temperature or pressure. Furthermore,

if a blowdown were to occur when the temperature was above
[120]*F, the maximum allowable bulk and local temperatures
could be exceeded very quickly.

G.I. G.2. and G.3

With fewer than the required number of OPERABLE suppression
pool' average; temperature channels established in LC0 [ ] or
in:SR [ ] 0B with fewer than the required number of OPERABLE
IRM or THERMAL POWER channels established in LC0 [ ] or in
SR'[J), there is no confidence in the comparisons within the
limits nor in the adequacy of the pool temperature with
respect totRTP (respectively). Therefore, all testing that
adds heat;to' the suppression pool must be immediately
suspended,' and either all required channels are restored to
OPERABLE status with 8 hours,or the plant is placed in
MODE 4 within 44 hours.JTheiCompletion Time of 8 hours
takes into consideration reasonable time for repairs and the
low probability of'an: event occurring during this interval
(after all testing has'been suspended) that will add heat to
the suppression pool. !An additionalt8 hours has been added
to the normal Completion Time of,36 hoitrs to reach MODE 4 in
order to ensure that in the'eventsthe channels cannot be
restored to OPERABLE status within 8 hours,,there is
sufficient time remaining to reduce power from full power in
an orderly manner and without challenging plant systems.

SVRVEILLANCE SR 3.6.2.1.1
REQUIREMENTS

The suppression pool average temperature is regularly,

monitored to ensure that the required limits are satisfied.
The average temperature is determined by taking an
arithmetic average of OPERABLE suppression pool water
temperature channels. At least one Suppression pool water
temperature instrumentation channel in each sector of the
suppression pool must be OPERABLE. The required number of
OPERABLE channels is established in LC0 [ ] or SR [ ]. The
24-hour Frequency has been shown, through operating
experience, to be acceptable. When heat is being added to
the suppression pool by testing, however, it is necessary to
monitor suppression pool temperature more frequently. The

(continued)

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

BASES (continued)

SVRVEILLANCE 5-minute Frequency during testing is justified by the rates
REQUIREMENTS at which tests will heat up the suppression pool and has

(continued) been shown to be acceptable through operating experience.
This provides assurance that allowable pool temperatures are
not exceeded. The Frequencies are further justified in view
of other indications available in the control room,
including alarms, to alert the operator to an abnormal
suppression pool average temperature condition.

-

REFERENCES 1, .-[ Unit Name] FSAR, Section [ ], "[ Containment
, Systems]."-

2. -[ Unit Name, suppression pool temperature response
Document],

3. NUREG-0783, " Suppression Pool Temperature Limits for
BWR Containments," November 1981.

4. [ Unit Name, Mark 1 Containment Program, " Plant Unique
Load Definition").
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Suppression Pool Water Level
B 3.6.2.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.2 Sucoression Pool Water ley 11,

_J

BASES
T

BACKGROUND The suppression chamber is a toroidal-shaped, steel pressure
vessel containing a volume of water called the suppression
pool. The suppression pool is designed to absorb the energy

- associated with decay heat and sensible heat released during
a; reactor blowdown from Safety / Relief Valve (S/RV)

, Jdischarges or from a Design Basis Accident (DBA). The
. suppression pool must quench all the steam released througha i

% > the downcomer lines during a loss-of-coolant accident
This,is the essential mitigative feature of a

g'p(LOCA). 7ressure-suppression containment, which ensures that the
peak containmentipressure is maintained below the maximum
allowable pressure for DBAs ([62] psig). The suppression
pool' must _ also condense steam from the steam exhaust lines
in the turbine-driventsystems (i.e., High Pressure Coolant
Injection?(HPCI)' System and Reactor Core Isolation Cooling
System (RCIC)4 System)iand provides the main emergency water
supply source forgthe reactor ves el. The suppression pool
volume ranges between [87,300] ft at the low-water-level

9 alarm of [12' 2": and [90,550) ft at the high-water-level
alarm of [12'6 "' .

~,
,

If the suppression pool water leveNis too low, insufficient
water would be available to adequately 3 condense the steam
from the S/RV quenchers, main vents, or'HPCI and P.CIC
turbine exhaurt lines. Low suppression pool water level
could also result in an inadequate emergency makeup water
source to the Emergency Core Cooling System. The lower
volume would also absorb less steam energy before heating up
excessively. Therefore, a minimum pool water level is
specified.

If the suppression pool water level is too high, it could
result in excessive clearing loads from S/RV discharges and
excessive pool swell loads during a DBA LOCA. Therefore, a
maximum pool water level is specified. This LC0 specifies
an acceptable range to prevent the suppression pool water
level from being either too high or too low.

(continutd)

#
'
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Suppression Pool Water Level
B 3.6.2.2

BASES (continued)

APPLICABLE Initial suppression pool water level affects suppression
SAFETY ANALYSES pool temperature response calculations, calculated drywell

pressure during vent clearing for a DBA, calculated pool
swell loads for a DBA LOCA, and calculated loads due to S/RV
discharges. Suppression pool water level must be maintained
within the limits specified so that the safety analysis of
Reference 1 remains valid.

Suppression pool water level satisfies Criterion 2 of the
NRC InterimJPolicy Statement.

/y
W;p

A kimit :thab suppression pool water level between (12' 2"]LC0
and [12'6"] is required to ensure that the primary
containment conditionsf assumed for the safety analyses are
met. Either the'high- or low-water-level limits were used
in the safaty analyses, depending upon which is more
conservative forsa particular calculation.

[For this facilityTah0PEfMBLE suppression pool water level
channel constitutes the following:]q

[For this facility thei Mlowing support systems aref

required to be OPERABLL to ensure sLppression pool water
level OPERABILITY:)

(For this facility, those required support' systems which
upon their failure do not require declaring the suppression
pool water level inoperable and their justification are as .

follows:] !

|
APPLICABILITY In MODES 1, 2, and 3, a DBA would cause significant loads on

the primary containment. In MODES 4 and 5, the probability .

and consequences of these events are reduced due to the l

pressure and temperature limitations in these MODES. l

Therefore, maintaining suppression pool water level within
limits is not required in MODE 4 or 5 to ensure primary I

containment OPERABILITY. i

(continued)
|

9
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Suppression Pool Water Level
B 3.6.2.2

BASES (continued)

ACTIONS /L1

With suppression pool water level outside the limits,
the conditions assumed for the safety analyses are not
met. If water level is below the minimum level, the
p essure-suppression function still exists as long as main
vents are covered, HPCI and RCIC turbine exhausts are

g covered, and S/RV quenchers are covered. If water
level. is above the maximum level, protection against
overpressurization still exists due to the margin in the

"f

/ ? peak containment pressure analysis or as long as the drywelland containment sprays are OPERABLE. Therefore, continued
'_ operation for a limited time is allowed. The 2-hour

Completion Time is sufficient to restore suppression pool9

* water level ttf within limits. Also, it takes into account
the low probability of an event impacting the suppression
poolf water level occurring during this interval.

In the event that the required suppression pool water level
channels are found inoperable, the suppression pool water
level is not considered to be within limits and Required
Action A.1 applies..

B.1 and B,2

The plant must be placed in a MODE;in which the LC0 does not
apply if suppression pool water le' vel cannot be restored to
within limits in the associated Completion Time. This is
done by placing the plant in at-least MODE 3 within 12 hours
and in MODE 4 within 36 hours. The allowed Completion Times
are reasonabie, based on operating experience related to the
amount of time required to reach the required MODES from
full power in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.6.2.2.1
REQUIREMENTS

Verification of the suppression pool water level is to
ensure that the required limits are satisfied. The 24-hour
Frequency of this SR was developed considering operating
experience related to trending suppression pool water level
variations and water-level instrument drift during the
applicable MODES and to assessing the proximity to the

(continued)

(continued)
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|

Suppression Pool Water Level .i
8 3.6.2.2 I

BASES (continued) -

SURVEILLANCE specified LCO level limits. Furthermore, the 24-hour
REQUIRrME.'4TS Frequency is considered adequate in view of other

(continued) indications available in the control room, including alarms,
to alert the operator to an abnormal suppression pool
water-level condition.

REFERENCES 1. (U. nit Name] FSAR, Section [ ], "[ Title]."
< ;
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[ RHR Suppression Pool Cooling System
| B 3.6.2.3

,
,

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.3 Residual Heat Removal (RHR) Sucoression Pool Coolino System

BASES

BACKGROUND Following a Design Basis Accident (DBA), the RHR Suppression
Pool Cooling System removes heat from the suppression pool.
The? suppression pool is designed to absorb the sudden input

geCheat from the primary system. In the long term, the pool

/[pcontinues to absorb residual heat generated by fuel in thefreactordcore. Some means must be provided to remove heat
% fromthe suppression pool so that the temperature inside the

T' primary ' containment remains within design limits. This
ftmttion515 provided by two redundant RHR suppression pool
cooling 3sbbsystems. The purpose of this LC0 is to ensure
thati+bothVsubsystems are OPERABLE in applicable MODES.

3w
Each RHPasubsystem contains two pumps and one heat
excnangerTwhich7aretmanually initiated and independently
controlled p Theltwo; subsystems perform the suppression pool
cooling functionsby7 circulating water from the suppression
pool through the RHR' heat exchangers and returning it to the,.

/ \ suppression poolasRHR: service water, circulating through
("/ the tube side of the, heat |exchangers, exchanges heat with

the suppression pool water:and discharges this heat to the
external heat sink.

,

The heat-removal capability of one kHR pump in one subsystem
is sufficient to meet the overall DBA pool cooling
requirement for loss-of-coolant accidents (LOCAs) and
transient events such as a turbine trip or stuck-open
safety / relief valve (S/RV). S/RV leakage and high-pressure
core injection and reactor core isolation cooling testing
increase suppression pool temperature more slowly. The RHR
Suppression Pool Cooling System is also used to lower the
suppression pool water bulk temperature following such
events.

APPLICABLE RefeNnce 1 contains the results of analyses used to predict
SAFETY ANALYSES- primary containment pressure and temperature following

large- and small-break LOCAs. The intent of the analyses is

(continued)

(continued)
/G
V
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RHR Suppression Pool Cooling System
B 3.6.2.3

BASES (continued)

APPLICABLE to demonstrate that the heat-removal capacity of the RHR
SAFETY ANALYSES Suppression Pool Cooling System is adequate to maintain the

(continued) primary containment conditions within design limits. The
time history for suppression pool temperature is calculated
to demonstrate that the maximum temperature remains below
the design limit.

RHR suppression pool cooling satisfies Criterion 3 of the
NRC InterimiPolicy Statement.
/ ,

LC0 In'thesevenk ofca;DBA, of one RHR suppression pool cooling
subs 9 stem ~is, required to maintain the primary containment
peak pressure.and temperature below design limits (Ref.1).

~

To ensure?that these requirements are met, two RHR
suppression pool cooling subsystems must be OPERABLE with
power from two safety-related independent power supplies.
Therefore, in 'the event of 2 an accident, at least one
subsystem is OPERABLE as' uming the worst-case single actives

failure. An RHR suppression pool-cooling subsystem is
OPERABLE when one of thespumps,?the heat exchanger, and
associated piping, valves, instrumentation, and controls are
OPERABLE.

In addition each RHR suppression p'ool co'oling subsystem must
satisfy all the performance and physical" arrangement SRs in
order to be considered OPERABLE.

' '

[For this facility the following support systems are
required to be OPERABLE to ensure RHR suppression pool
cooling subsystem 0PERABILITY:]

| [For this facility, those required support systems which
| upon their failure do not require declaring the RHR

suppression pool cooling subsystems inoperable and their
|

! justification are as follows:]
|

! APPLICABILITY In MODES 1, 2, and 3, a DBA could causo a release of
radioactive material to primary containment and cause a

-heatup and pressurization of primary containment. In

| (continued)

(continued)

O
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RHR Suppression Pool Cooling System
B 3.6.2.3

(.( BASES (continued)
*

APPLICABILITY MODES 4 and 5, the probability and consequences of these
(continued) events are reduced due to the pressure and temperature

limitations in these MODES. Therefore, RHR suppression pool
cooling is not required to be OPERABLE in MODES 4 or 5.

ACTIONS el ,

A,.w g,,With one RHR suppression pool cooling subsystem inoperable,
gWthe inoperable subsystem must be restored to OPERABLE status
% within17 days. The 7-day Completion Time was chosen inS

glightiof,thecapabilities? redundant RHR suppression pool cooling' afforded by the OPERABLE train and the low-

probability of alDBA occurring during this period,
mi

ConnrrentLfailure of two RHR suppression pool cooling
subsystems would result in the loss of functional
capability. Therefore,'LC0 3.0.3 must be immediately
entered. ,'

,

p, ILl.and B.2 D

b The plant must be placed in a MODE in which the LC0 does not
apply if the inoperable RHR suppression pool cooling
subsystems cannot be restored to OPERABLE status in the
associated Completion Times. This.isEdone by placing the
plant in at least MODE 3 within 12' hours and in MODE 4
within 36 hours. The allowed Completion times are
reasonable, based on operating experience related to the
amount of time required to reach the required MODES from
full power in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.6.2.3.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves, excluding check valves, in the RHR
supression pool cooling mode flow path provides assurance
thit the proper flow path exists for system operation. This
SR ioes not apply to valves that are locked, sealed, or
otherwise secured in position since they were verified to be

(continued)

(continued)
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RHR Suppression Pool Cooling System
B 3.6.2.3

BASES (continued)

SURVEILLANCE in the correct position prior to being secured. A valve is
REQUIREMENTS also allowed to be in the non-accident position provided it

(continued) can be aligned to its accident condition. This is
acceptable since the RHR suppression pool cooling mode is
manually initiated. The 31-day Frequency of this SR was
developed based on the Inservice Inspection and Testing
Program requirements to perform valve testing at least once
per92da9s. This SR does not require any testing or valve

. Rather, it involves verification, through amanipylation.
systent walkdown, that those valves outside primary
contMnment land capable of potentially being mispositioned,
arehjn thec t:orrect position.

" % nje; N ,GyM6rf:3.2 x;;SR

L:;&
Demonstrating attleast"once per 92 days that each RHR pump
develops a' flow rate > [7700] gpm while operating in the
suparession pooliccoling, mode with flow through the heat
exc1 anger ensures thatipump performance has not degraded
during the cycledlow is'.a normal test of centrifugal pump
performance require'd by Section XI of the ASME Code
(Ref. 2). This test confirms oneipoint on the pump design
curve, and is indicative of overallt performance. Such
inservice inspections confirm component,0PERA31LITY, trend
performance, and detect incipientifailures by indicating
abnormal performance. The Frequency of this SR is in
accordance with the Inservice Inspectioniand desting
Program, but the Frequency must not exceed 92' days.

#

REFERENCES 1. (Unit Name] FSAR, Section [ ], "[ Title] ."

2. ASME Boiler and Pressure Vessel Code, Section XI,
" Rules for Inservice Inspection of Nuclear Power Plant
Components," American Society of Mechanical Engineers.

-
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RHR Suppression Pool Spray System
B 3.6.2.4

B 3.6 CONTAINMENT SYSTEMS

] B 3.6.2.4 Residual Heat Removal (RHR) Sucoression Pool Soray System

BASES
-

BACKGROUND Following a Design Basis Accident (DBA), the RHR Suppression
Pool Spray System removes heat from the suppression chamber-

.

~ airspace. The suppression pool is designed to absorb the
sudden input of heat from the primary system from a DBA or a
rapid depressurization of the reactor pressure vessel (RPV),

through' safety / relief valves (S/RVs). The heat addition to
the >ool results in increased steam in the suppression
cham kr,_which increases primary containment pressure.
Steam blowdown.from a DBA can also bypass the suppression--

_ pool andsend up in the suppression chamber airspace. Some
~

meansJmust be provided to remove heat from the suppression
d chamber so'that the pressure and temperature inside the

primary . containment remain within analyzed design limits.
This function is provided by two redundant RHR suppression
pool sprays subsystems. The purpose of this LC0 is to ensure
that both subsystems are OPERABLE in applicable MODES.

9 Each of the two RHR suppression pool spray subsystems
contains two pumps and one heat' exchanger, which are
manually initiated and independently controlled. The two
subsystems perform the suppression pool spray function by
circulating water from the suppression pool through the RHR
heat exchangers and returning it,to the suppression
pool spray spargers. The spargers only accommodate a
small portion of the total RHR pump flow; the remainder of
the flow returns to the suppression pool through the
pool-cooling return line. Thus, both pool cooling and
pool spray functions are performed when the pool spray
system is initiated. RHR service water, circulating through
the tube side of the heat exchangers, exchanges heat with
the suppression pool water and discharges this heat to the
external heat sink. Either RHR suppression pool spray
subsystem is sufficient to condense the steam from small
bypass leaks from the drywell to the suppression chamber
airspace during the postulated DBA.

(continued)

O
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RHR Suppression Pool Spray System
B 3.6.2.4

BASES (continued)

APPLICABLE Reference 1 contains the results of analyses used to predict
SAFETY ANALYSES primary containment pressure and temperature following

large- and small-break loss-of-coolant accidents (LOCAs).
The intent of the analyses is to demonstrate that the
pressure-reduction capacity of the RHR Suppression Pool
Spray System is adequate to maintain the_ primary containment
conditions within design limits. The time history for
primary, containment pressure is calculated to demonstrate
that the maximum pressure remains below the design limit,

~ an
TheIRHR Suppression Pool Spray System satisfies Criterion 3
ofethe NRCsInterim Policy Statement.
y n; /<
.y,. ,

4, ,

intheeveht"ofa:DBA,aminimumofoneRHRsuppressionpool?LC0
spray subsystem is" required to mitigate potential bypass
leakage paths.and maintain-the primary containment peak
pressure below the design limits (Ref.1). To ensure that
these requirements 1are' met, two RHR suppression poci spray
subsystems must be' OPERABLE with power from two safety-
related independent power; supplies. Therefore, in the event
of an accident, at least*one subsystem is OPERABLE assuming
the worst-case single activecfailure. JAn RHR suppression
3o01 spray subsystem is OPERABLE when one of the pumps, the
leat exchanger, and associated piping, valves,
instrumentation, and controls are OPERABLE.{

In addition, each RHR suppression pool spray must satisfy
all SRs in order to be considered OPERABLE.

[For this facility, the following support systems are
required OPERABLE to ensure RHR suppression pool spray
0PERABILITY:]

[For this facility, those required support systems which
upon their failure do not require declaring the RHR
suppression pool spray inoperable and their justification
ara as follows:]

(continued)
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| RHR Suppression Pool Spray System
I B 3.6.2.4
I

m

( ) BASES (continued)
x_,

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause pressurization of
primary containment. In MODES 4 and 5, the probability and
consequences of these events are reduced due to the pressure
and temperature limitations in theso MODES. Therefore,
maintaining RHR suppression pool spray subsystems OPERABLE
is not required in MODES 4 or 5 to ensure primary
containment OPERABILITY.

a

ACTIONS g( M /
With ne RHR suppression pool spray subsystem inoperable,

~the" inoperable' subsystem must be restored to OPERABLE status
withi&Adays. ?The 7-day Completion Time was chosen in
light 6f the redundant RHR suppression pool spray
capabilitiesLafforded by the OPERABLE train and the low
probabil,ity!of a DBA occurring during this period.

Concurreb.failureoftwoRHRsuppressionpoolspray
subsystems wouldirosult in the loss of functional
capability. Therefore, LCO 3.0.3 must be immediately
entered.

'
B.1 and_ W -

-
v

The plant must be placed in a MODE in which the LC0 does not
apply if the inoperable RHR suppression pool spray
subsystems cannot be restored:to'0PERABLE status in the
associated Completion Time. .This is done by placing the
plant in at least MODE 3 within 12 hours and in MODE 4
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience related to the
amount of time required to reach the required MODES from
full power in an orderly manner and without challenging
plant systems.

(continued)

rx
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RHR Suppression Pool Spray System
B 3.6.2.4

BASES (continued)

SURVEILLANCE SR 3.6.2.4.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves in the RHR suppression pool spray mode
flow path provides assurance that the proper flow paths will
exist for system operation. This SR does not apply to
valves that are locked, sealed, or otherwise secured in
position ^since they were verified to be in the correct
posit _ionJpr.ior to locking, sealing, or securing. A valve
is also' allowed to be in the non-accident position provided
it'can be aligned to its accident position. This is
acceptablem since,the RHR suppression pool cooling mode is

~

manually: initiated. The 31-day Frequency of this SR was
developed ~ based.on the Inservice and Testing Program to
perform valve testing (at least once per 92 days. This SR
does not requirefany testing or valve manipulation.
Rather,it involves verification that those valves capable of
potentially being mispositioned are in the correct position.

SR 3.6.2.4.2 ' [.
DemonstratingatleastNheet'r92daysthateachRHRpump
develops a flow rate > |[7700) g>m while operating in the
suppression pool spray ' mode witt flow through the heat
exchanger ensures that pump performance has not degraded
during the cycle. Flow is a normal test" oft. centrifugal pump
performance required by Section XI of the'ASME Code
(Ref. 2) . This test confirms one point-~ on the pump design-

curve, and is indicative of overall performance. Such
inservice inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
abncrmal performance. The Frequency of this SR is in
accordance with the Inservice Inspection and Testing
Program, but the Frequency must not exceed 92 days.

REFERENCES 1. (Unit Name] FSAR, Section [ ],"[ Title]."

2. ASME Boiler and Pressure Vessel Code, Section XI,
" Rules for Inservice Inspection of Nuclear Power Plant
Components," American Society of Mechanical Engineers.
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I Drywell-to-Suppression-Chamber Differential Pressure
B 3.6.2.5

(g- B 3.6 CONTAINMENT SYSTEMSn)
B 3.6.2.5 Drywell-to-Sucoression-Chamber Differential Pressure

BASES

BACKGROUND The toroidal-shaped suppression chamber, which contains the
suppression pool, is connected to the drywell (part of the
primary containment) by (eight] main vent pipes. The main

[ vent 1pipesexhaustintoacontinuousventheader,fromwhich[96] downcomer pipes extend into the suppression pool. The
A w' pipe exit is (4] feet below the minimum suppression pool-
% water? level srequired by ;C0 3.6.2.2. During a loss-of-
M tcool st accident (LOCA), the increasing drywell pressure

'will fon:e"the water leg in the downcomer pipes into the
suppression pooltat substantial velocities as the " blowdown"
phase of the event begins. The length of the water leg has
a significant effect on the resultant primary containment
pressures and loads.=

.

APPLICABLE The purpose of main'taining.th'e drywell at a slightly higher
t',, SAFETY ANALYSES pressure with respect to the suppression chamber is to
' ()N minimize the drywell pressure increase necessary tc 21che

the downcomer pipesEto commence condensation of steam in the
suppression pool and'to minimize the" mass of the accelerated
water leg. This reduces the hydrodynamic loads on the torus
during the LOCA blowdown. The required' differential
pressure results in a downcomer water leg of (3.06 to 3.58]
feet.

Initial drywell-to-suppression-chamber differential pressure
affects both the dynamic pool loads on the suppression
chamber and the peak drywell pressure during downcemer pipe
clearing during a Design Basis Accident (DBA) LOCA.
Drywell-to-suppression-chamber differential pressure must be
maintained within the specified limits so that the safety
analysis remains valid.

Drywell-to-suppression-chamber differential pressure
satisfies Criterion 2 of the NRC Interim Policy Statement.

(continued)

O
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Drywell-to-Suppression-Chamber Differential Pressure
B 3.6.2.5

BASES (continued)

LCO A drywell-to-suppression-chamber differential pressure limit
of [1.5] psid is required to ensure that t' contai ment
conditions assumed in the safety analyses are met. A
drywell-to-suppression-chamber differential pressure of
< [1.5] psid corresponds to a downcomer water leg of
> [3.58] feet. Failure to maintain the required
differential pressure could result in excessive forces on
the suppression chamber and possible loss of primary
containment?0PERABILITY due to higher water-clearing loads
from downcomer vents and higher pressure buildup in the
drywell .

[For this facility-the following support systems are
required OPERABLE to. ensure drywell-to-suppression-chamber
dif ferential' pressure:]

[For this facility,'those required support systems which
upon their fai. lure do not require declaring the drywell-to-
suppression chamber differential pressure inoperable and
their justificationlare as' follow,:]

APPLICABILITY Orywell-to-suppression-chamber differential pressure can be
controlled only when the primary containment is inert. The
prthar'; containment must be inert"in M00E-1, since this is
the condition with the highest probability for an event that
could produce hydrogen. It is also the condition with the
highest probability of an event that.could impose large
loads on the primary containment.

Inerting primary containment is an operational problem
because it prevents primary containment access without an
appropriate breathing apparatus. Therefore, the primary
containment is inerted as late as possible in the plant
startup and is de-inerted as soon as possible in the plant
shutdown. As long as reactor power is below [15%) RATED
THERMAL POWER (RTP), the probability of an event that
generates hydrogen or excessive loads on primary containment
occurring within the first [24] hours of a startup or within
the last-[24] hours before a shutdown is low enough that
these " windows," with the primary containment not inerted,
are also justified. The [24]-hour Completion Time is a
reasonable amount time to allow plant personnel to perform
inerting or de-inerting.

(continued)
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Drywell-to-Suppression-Chamber Differential Pressure
' B 3.6.2.5

( ) BASES (continued),

ACTIONS IL1

If drywell-to-suppression-chamber differential pressure is
not within the limit, the conditions assumed in the safety
analyses are not met and the differential pressure must be
restored to within the limit in 8 hours. The 8-hour
Completion Time provides sufficient time to restore differ-
ential pressure to within limits or to prepare the pla-t for

. an orderly reduction of power. Also, it takes into account
the low probability of an event that would create excessive
suppression chamber loads occurring during this time period.

In the event that the required drywell-to-suppression-
chamber ' differential pressure channels are found inoperable,
the drywell-to'-suppression-chamber differential pressure is
considered to-be not within limits and Required Action A.1
applies.

1L1

The plant must be placed in a MODE in which the LC0 does not
apply if the differential pressure cannot be restored to_s

( ) within limits in!the associated Completion Time. This is
s_) done by reducing power,to f l5% RTP within 12 hours. The'

12-hour Completion Time is reasonable, based on operating
experience related to the amount of! time required to reduce
reactor power from full power in anLorderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.6.2.5.1
REQVIREMENTS

The drywell-to-suppression-chamber diftrential pressure is
regularly monitored to ensure that the required limits are
satisfied. The 12-hour Frequency of this SR was developed
considering operating experience relative to differential
pressure variations and pressure instrument drift during
applicable MODES and assessing the proximity to the
specified LCO differential pressure limit. Furthermore, the
12-hour Frequency is considered adequate in view of other
indications available in the control room, including alarms,
to alert the operator to an abnormal pressure condition.

REFERENCES None
'

(v,t -,

BWR/4 STS B 3.6-87 01/04/91 5:10pm !

-- - _ - - _ - _ _- _ ___ - _ -



. . . .

PCHRS-MODES l & 2
B 3.6.3.1

:( B 3.6 CONTAINMENT SYSTEMS
v

'

8 3.6.3.1 Primary' Containment Hydroaen Recombiner System (PCHRS)--

MODES 1 & 2

BASES

BACKGROUND The PCHRS, supports primary containment OPERABILITY in post-
accident environments by eliminating the potential breach of

g ~

containment due to a hydrogen-oxygen reaction.
.pr'imary%
Per 10?CFR 50.44, " Standards for Combustible Gas Control

%g ; Systems in, Light-Water-Cooled Reactors" (Ref. 1), andjp -
MGDC'41,"ContainmentAtmosphereCleanup"(Ref.2),thePCHRS

Vis# required'to reduce the hydrogen concentration the primary
containment following a loss-of-coolant Accident (LOCA).
ThetPCHRSlaccomplishes this by recombining hydrogen and
oxygen to form' water vapor. The vapor remains in the
primary containment,f thus eliminating any discharge to the
environment. , ,

'The PCHRS functions't'o maintain the hydrogen gas
concentration-within the containment at or below the
flammability limit 4of 4:1: Volume. percent (v/o) following a

\ postulated LOCA. Elt ds fully redundant and consists of two 4

100%-capacity subsystems. Leach PCHRS-subsystem consists of ,

an enclosed blower a~ssembly, heaterJsection, reaction ,

chamber, direct contact water-spray gas cooler, water
separator, and associated piping,< valves, and instruments.
The PCHRS will be manually . initiated from the main control
room when the hydrogen gas concentration in the primary
containment reaches [3.3] v/o. When the primary containment'

is-inerted (oxygen concentration < 4 v/o), the PCHRS will
only function until the oxygen is used up (2 v/o hydrogen
combines with 1 v/o oxygen). .The process-gas circulating
through the heater, reaction chamber, and the cooler is
automatically-regulated to [150] scfm by the use of an
orifice plate installed in the cooler. The process gas is
heated to [1200]*F. The hydrogen and oxygen gases are
recombined into water vapor, which is then condensed in the
water-spray gas cooler by the associated residual heat
removal subsystem and discharged with some of the effluent
process gas to the suppression chamber. The majority of the

:

cooled, effluent process gas is mixed with the-incoming
process gas to dilute the incoming gas prior-to the mixture
entering the heater section.

(continued)

v
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PCHRS-MODES 1 A 2
B 3.6.3.1

BASES (continued)

APPLICABLE The PCHRS ensures primary containment OPERABILITY by
SAFETY ANALYSES providing the capability of controlling the bulk hydrogen

concentration in primary containment to less than the lower
flammable concentration of 4.1.v/o following a Design Basis
Accident (DBA). This control would prevent a primary
containment-wide hydrogen burn, thus ensuring primary
containment C~0RABILITY and minimizing challenges to the
OPERABILITY of safety-related equipment located in primary
containmenth The limiting DBA relative to hydrogen
genert.tfon isia LOCA.
/D >

Hidrogen mai accumulate in primary containment following a
LOCA;as a".resul.tlof;c

a. A metal 6 steam reaction between the zirconium fuel-rod
cladding and the' reactor coolant;

b. RadiolyticMecomposition of water in the Reactor
Coolant 59 stem (RCS); or

.

Hydrogeninlhe'RCS-atthetimeoftheLOCA,thatis,c.
hydrogen dissolved in the reactor coolant for the
control of austenitic stainless-steel intergranular '

stress corrosion cracking. . 1

To evaluate the potential for hydrogen accumulation in
primary containment following a LOCA, the hydrogen
generation is calculated as a function of time following the
initiation of the accident. The assumptions recommended by
Reference 3 are used to maximize the amount of hydrogen
calculated.

The PCHRS is designed-so that, with the calculated hydrogen
generation rates discussed above, a single PCHRS subsystem
is capable of limiting the peak hydrogen concentration in
primary containment to < 4.1 v/o (Ref. 4).

The PCHRS satisfies Criterion 3 of the NRC Interim Policy
Statement.

LC0 Two PCHRS subsystems must be OPERABLE with power from two
independent, safety-related power supplies and cooling frnm
two independent RHR subsystems. This assures the operation

(continued)

(continued)
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PCHRS-MODES -.1 & 2-
B.3.6.3.1

BAST!S (continued) i
,

-100
.

of'at least'one PCHRS subsystem in the event of a worst-caso
! (continued) single active failure.

(For this facility, an OPERABLE PCHRS subsystem consists of
_

the following:)

Operation with at least one PCHRS subsystem ensures that-the
post-LOCA hydrogen concentration can be prevented from

* Unavailability of both
A, exceeding the flammability limit.PCHRS' subsystems might lead to the generation of a

/h sufficient amount of hydrogen (the flammability limit
% exceeded) that could react with oxygen following the

" j" accident 4 The reaction could take place fast enough to leado

to highitemperatures and overpressurization of primary
containment. and,(as a result, breach primary containfaent-or
causeiprimary containment leakage rates above.those assumed
in the safety analyses, Damage to safety-related equipment
located i_n primary; containment could also-occur.'

;"
1. . . .

[For this _ facility, the following support systems are
required to'be OPERABLE to. ensure PCHRS OPERABILITY:) !

"

p [For this facility, those required support systems which'

'w upon their failure doinot. require: declaring the PCHRS
inoperable and their;justificationiare as follows:]N

y
APPLICABILITY. The purpose of requiring 0PERA81LITV in MODES'1 and 2 for

the PCHRS: subsystems is-to ensure their availability after
~

the safety injection and scram actuated on a LOCA ,

initiation. . In the. post-accident LOCH environment, the two. J
' -PCHRS-subsystems are required-to control the; hydrogen-

,

concentration'within primary containment below its
f1ammability limit .of 4.1. v/o ~ following a = LOCA, _ assuming a

.uorst-case single failure. This ensures primary containment
OPERABILITY and prevents damage to safety-related equipment
and instruments located within primary containment.

In MODE 3, both the hydrogen production rate and'the total''

hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. _ Also, because of the limited
time -10 these MODES, the probability of an accident
requiring the PCHRS is low.. Therefore, the PCHRS is not

-required in MODE 3.

j (continued)
d

I (continued)
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PCHRS-MODES 1 & 2
8 3.6.3.1

BASES (continued)

APPLICABILITY In MODES 4 and 5, the probability and consequences of a LOCA
(continued) are low due to the pressure and temperature limitations in

these MODES. Therefore, the PCHRS is not required in these
MODES to ensure primary containment OPERABILITY.

_

ACTIONS LJ
4 .' r

,

With cine PCHRS subsystem inoperable, the ianoerable
subsystem must be restored to OPERABLE statu within
30; days. The-30-day Completion Time is based on the low
probability /of. theioccurrence of 'a LOCA that would generate >
hydrogen-in amounts capable of exceeding the flamm.m .y
limit, theclength of time after the ovent that operator
action would be required to prevent this limit from being
exceeded, and the, low probability of failures of the
OPERABLE PCHRS subsystem.

Concurrent failure'ofjwocPCHRS subsystet s is consHered a
low-probability event.ilf such a. double failure did occur,
it'would be indicative ~~offpoor.PCHRS, reliability and would
result in the loss of functional ~ capability. There fore,
LC0 3.0.3 must be immediately entered,

Ibl
If the inoperable PCHRS subsystem cannot be restored to
OPERABLE status in the associated Completion Time, the plant

h must be placed in a MODE in which the LC0 does not apply.
| This is done by placing the plant in at least-MODE 3 within
| 12 hours. The 12 hours allotted to reach MODE 3 is a'

i reasonable time, based on operating experience related to
the amount of time required to reach MODE 3 from full power

j in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.3.1.1

| REQUIREMENTS
.

Performance of a system functional test for each PCHR
| subsystem ensures that the recombiners are OPERACLE and can

attain and sustain the temperature necessary for hydrogen
recombination. In particular, thf s SR verifies that the

|

| (continued)
1

(continued)
1
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PCHRS-MODES 1 & 2
8 3.5.3.1

'
BASES (continued)

.., - - - .

,

SURVEILLANCE minimum heater sheath temperature increases to 2 (1200 'F in
REQUIREMENTS $ (1.5) hours, and tilat it is maintained between (1150 'F

(continued) and(1300ffforatleast(4)hoursthereaftertochec . .

ability of the rec.>mbiner to function properly (end to r'
sure that significant heater elements are not burned out)
The 18-month Frequency for this SR was developed considering !

such factors as the following:

j ,b .'The incidence of PCHRS falling the SR in the past isa

eM I"I

s' u -
'

b. Even when failure of a PCHRS subsystem has been,

'7 detected, there has been, in all instances, a backup
available either from the other PCHRS subsystem or*

from a diverse system (Standby Gas Treatment System
[(SGTS));and

c. Since the PCHRS is manually started many hours after a >

'LOCA occurs,istem'to OPERABLE status or activate an
there is time available to either restore

a PCHRS: subs
alternative.. ;

'

SR 3.6.3.1.2,
,

This SR ensures there are no physical problems that could'

affect recombiner operation. Since the recmbiners are
mechanically passive, except for the= blower assemblies, they
are subject only to minimal mechanical. failure. The only
credible failures involve loss-of power or blower furiction,
blockage of the internal flow' path,,pii.ssile impact, etc.

A visual ins)ection is sufficient to determine abnormal
conditions t1at could cause such failures. The 18-month
Frequency for this SR was developed considering such factors-
as +' ' following:

a. The incidence of PCHRS failing the SR in the past is
L

low;

b. Even when failure of a PCHRS subsystem has been
detected. there has been, in all instances, a backup
available either from the other PCHRS subsystem or.

|

._ _
from a diverse system (SGTS); and

(continued)

|. (continued)

'O
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PCHRS-MODES 1 & 2 '

B 3.6.3.1

BASES (continued)

SURVEILLANCE c. Since the PCHRS is manually started many hours after a
REQUIREMENTS LOCA occurs, there is time available to either restore

(continued) a PCHRS subsystem to OPERABLE status or activate an
alternative.

SR 3.6.3.1.3

This SR performs a resistance-to-ground test of each heater
phase to make sure that there are no detectable grounds in
any heater phase. This is accomplished by verifying that
the resistance-to-ground for any heater phase is
2 (10,000] ohms.

The 18-month frequency for this SR was developed considering
such factors.as the following: '

a. The incidence of PCHRS failing the SR in the past is
low; ,

b. Even when failure of a PCHRS subsystem has been
,

detected, there has been, in all instances, a backup
available either from the other PCHRS subsystem or
from a diverse system (SGTS]; and

c. Since the PCHRS is manually started many hours after a
LOCA occurs, there is time available to either restore

'

a PCHRS subsystem to OPERABLE status or activate an
alternative.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50.44,
" Standards for Combustible Gas Control Systems in
Light-Water-Cooled Power Reactors."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, GDC 41, " Containment Atmosphere Cleanup."

3. Regulatory Guide 1.7, " Control of Combustible Gas
Concentrations in Containment Following a Loss-of-
Coolant Accident, U.S. Nuclear Regulatory Commission."

,

4. (Unit Name] FSAR, Section [ ),"(Title]."

_ _

O
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Primary Containment HMS-MODES 1 & 2
B 3.6.3.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3.2 Primary Coni.ainment Hydroaen Mixina System (HHS)-MODES 1 & 2

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

_

BACKGROUND The primary containment HMS supports primary containment
OPERABILITY in >ost-accident environments by reducing the

tial breac1 of containment due to a hydrogen-oxygen
n. The HMS ensures primary containment OPERABILITY
ding a uniformly mixed post-accident prinaryp

t

conta lent atmosphere, tho' by minimizing the potential for
. loc dr en burns due to ; pocket of hydrogen above the

j 1 entration. Primary containment OPERABILITY
t s. * f fission-product radioactivity from primary

con t e environment.

The ost- t primary containment HMS is an ENGINEERED
SAFETY RE ar. ' esigned to withstand a loss-of-
coolant ci "without loss of function. The
system has ont subsystems consisting of fans,.

fan coil un s, co ols, and ducting. Each
subsystem is si . o ci (500] cfa, The primary

~

(m containment HMS loy ced circulation and natural
circulation to a u op ixing of hydrogen in"

primary containmen PTh ir ' ion fens provide the.

forced circulation o mix hf roge ils the fan coils,

provide the natural circulation ; asing the density
through the cooling of the hot, the top of the
drywell causing the cooled to gravitate to the bottom
of the drywell. The two su tems are initiated manually.
Each subsystem is )owered from a separate emergency power
supply. Since eac1 subsystem can provide 100% of the mixing
requirements, the system will provide its design function
with a limiting single active failure.

The primary containment HMS uses the Drywell Cooling System
fans (fan coil units and recirculating fans) to mix the
drywell atmosphere. The fan coil units and recirculation
fans are automatically disengagad during a LOCA but may be
restored to service raanually t4 the operator. In the event
of a loss of offsite power, all fan coil units,
recirculating fans, and prirr ry containment water chillers
are transferred to the emergency diesels.. The fan coil

(continued)

j (continued)
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Primary Containment HMS-MODES 1 & 2
B 3.6.3.2

BASES (continued)

BACKGROUND units and recirculating fans are started automatically
(continued) from diesel power on loss of offsite power.

The function of the recirculating fans is to assut the fan
coil units in mixing the drywell air, thus maintaining a
uniformly even temperature throughout the drywell space.
There are (six] recirculating fans, each provided with its
own ductwork.

A,h5'L

Th,,d[imarpentainmentHMSensuresprimarycontainment'l
eh prAPPLICABLE

SAFETY ANALYSES OPERABILITYJy probjding the capability of controlling the
bulk'+>4repen :tiencettration in primary containment to less

lamm4ble concentration of 4.1 volume percent
than the lows f(A,De(1sn Basis Accident (DBA).(v/o' follow 1h This control
would preilent a pleary containment-wide hydrogen burn, thus
ensuring primary containment 0PERABILITY and minimizing

1

challenges to $ OPEMBHJipof safety-related equipment
located in primbrystenbeirspht. The limiting DBA relative
to hydrogen generatittfM sta'LOCA.

Hydrogen may accumulat gin / g/kntainment following a
M

pr

f QLOCA as a result of: 9
fmr

a. A metal-steam reacti betw the46rconiwn fuel-rod
cladding and the reactor coolant; 't'

A
b. Radiolytic decomposition of watern n th Reactor

Coolant System (RCS); or %/' ,

c. Hydrogen in the RCS at the time of the LOCA, that is,
hydrogen dis.olved in the reactor coolant for control
of austenitic stainless-steel intergranular stress ;

corrosion cracking.
.

To evaluate the potential for hydrogen accumulation in
primary containment following a LOCA, the hydrogen
generation as a function of time following the initiation of
the accident is calculated. Conservative assumptions
recommended by Reference 1 are used to maximize the amount
of hydrogen calculated. _ As such, the primary containment
HMS is designcd to control an amount of hydrogen generation

(continued)

(continued)
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Primary Containment HMS-MODES 1 & 2
0 3.6.3.2

/~N
BASES (continued)

APPLICABLE in primary containment considerably in excess of the amount
SAFETY ANALYSES that would be calculated from the limiting DBA LOCA

(continued) (Ref. 2).
,

1The primary containmut HMS satisfies Criterion 3 of the NR. -

Interim Policy Statement.

- #

[
LCO

,
S subsystems, including at least one recirculation

an, 11 be OPERABLE, powered from independent safety-
rela" po r supplies. This ensures operation of at least

ystem in the event of a worst-case single

[F y, an OPERABLE HMS subsystem consisting of
one Trywe ing System train includes the following:]

Operati th one HMS subsystem provides the
capabili ng the bulk hydrogen concentration in
primary co thou xceeding the flamraability
limit. Unavail y trains might lead to primary
containment-wid r

.

'

[For this facility 2wi pport systems are
reauired to be OPE LE to 'isure mary containment HMS
OPERABILITY:]

[For this facility, those re sup ort systems which
upon their failure do not r re declaring the primary
containment HMS inoperable a their justification are as
follows:)

._.

APPLICABILITY Requiring OPERABILITY-in MODES 1 and 2 for the primary
containment HMS ensures its immediate availability after the
safety injection and scram actuated on a LOCA initiation.

(continued)

|. (continued)
-

|

f%G\
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Primary Containment HMS-MODES 1 & 2
B 3.6.3.2

BASES (continued)

APPLICABILITY In the post-accident LOCA environment, the two primary
(continued) containment HMS subsystems ensure the capability to prevent

loc.alized hydrogen concentrations above the flammability
limit of 4.1 v/o in primary containment, assuming a worst-
case single active failure. This ensures primary contain-
ment OPERABILITY and prevents damage to safety-related
equipment and instrumentation located within primary
containment.

/,,w
In M0003, bot.h the hydrogen production rate and the total
hydro' gen produced after a LOCA would be less than that
calculatedfor the DBA LOCA. Also, because of the limited
tiinenin these' M00ts the probability of an accident

requiring'theJ{Hmar,y,ntHMSisnotrequiredinMODE3.containment HMS is low. Therefore,
the primary 4e# ainme

AyNR AW
In MODES 43and 5 M h ' probability and consequences of a LOCA
are reduced dueytd the pressure and temperature limitations
in these MODES D 1herefer e the primary containment HMS is
notrequiredto}ns6e/pr%fycontainmentOPERABILITYin
those MODES. V$gg gW ,dH%

%f </g %)q
,

$JACTIONS eu.1

With one required HMS subsystem inoperaW $the inoperable
subsystemmustberestoredtoOPERABLE!$thbithin
30 days. The 30-day Completion Ting (basec on the
availability of the second subsyst(pr the low probability of
the occurrence of a LOCA that would generate hydrogen in
amoun'ts capable of exceeding the flammability limit; the ,

length of time after the event that operator action would be I

requi-ed to prevent this limit from being exceeded; and the
availability of the primary containment hydrogen recombiner |
System, the Standby Gas Treatment System, and the
Containment Atmosphere Dilution System.

Concurrent failure of two HMS subsystems within a 30-day 1

period is considered a low probability event. If such a '

double failure would occur, it would be indicative of poor j

HMS reliability and would result in the loss of functio' al in
capability. Therefore, LC0 3.0.3 must l'e immediately |
entered. |

(continued)

(continued)

l
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Primary Containment HMS-MODES 1 & 2
B 3.6.3.2

[ BASES (continued)

ACTIONS L1
(continued)

The plant must be placed in a MODE in which the LCO does not
apply if an inoperable HMS subsystem cannot be returned to
OPERABLE status in the associated Completion Time. This is
done by placing the plant in at least MODE 3 within
12 hours. The allowed Completion Time is considered
reasonable, based on operating experience related to the
asiet,0f time required to reach tht required MODE from full
powerito an orderly manner and without challenging plant

, , ,

MI)/ dp%%
SVRVEILLANCE jfL 3 A nI2 # %
REQUIREMENTS &# h 1/

Opefaling eachlHMS subsystem for 2 15 minutes ensures that
each subsystem is OPERABLE and that all associated controls
are functkning reperjy. It also ensures that blockage,
fan or m6tomfe trr j;er excessive vibration can be detected
for correctWein'ct The,,,92-day Frequency is consistent
with the Inservi |1fispe tien and Testing Programs

] Survoillance Fre ci 'op ing experience, the known
,d reliability of t f rs controls, and the two-

Ytrain redundancy a .

SR 3.6.3.2.2
9

Demonstrating that each HMS tem low rate is
2(500)cfmensuresthateneps'ubsystemiscapableof
maintaining localized hydrogen concentrations below the
flammability limit. The 18-month frequency was developed
considering it is prt: dent that many Surveillances be
performed only during a plant outage. This is-due to-the-
plant conditions needed to perform the SR and the potential
for unplanned plant _ transients if the SR is performed with
the reactor at power. Operating experience has shown these
components usually pass the SR when performed on the
18-month Frequency. Therefore, the Frequency was concluded
to be accepttble from a reliability standpoint.

REFERENCES 1. Regulatory Guide 1.7, " Control of Combustible Gas
Concentration in Containment following a Loss-of-
Coolant Accident." U.S. Nuclear Regulatory Commission.

2. (Unit Name) FSAR, Section ( ),"(Title)."
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Primary Containment Oxygen Concentration
B 3.6.3.3

9 3.6_ CONTAINMENT SYSTEMS

B 3.6.3.3 Primary Containment Oxvoen Concentration

BASES
. ...... - - .- - - _ - n . - _ . - - - . -

BACKGROUND All nuclear reactors must be designed to withstand events
that generate hyorogen either due to the zirconium metal-'

water reaction in the core or due to radiolysis. The
.: primary method to control hydrogen is to inert the ?rimary

Mcontaiiment.- With the primary containment inert, t1at is,
/[,'oxygenNoncentrationlessthan4.0 volume)ercent(v/o),_a

s

N 3 combustibie; mixture cannot be present in tie primary _
T" containment for any hydrogen concentration. The capability

~

to'InertJthe~ primary containment and maintain oxygen below
4.0 v/o. works together with the Hydrogen Recombiner System
(LC0|3f6.1.1) and the primary containment Hydrogen Mixing.

. System (LCO 3.6.3.3) to provide redundant and diverse
methods to) mitigate events.that produce hydtogen. For
example?an event?thatsrapidly generates hydrogen'from
zirconium metal-waterJreaction will . result in excessive
hydrogen in )rimary. containment, but oxygen concentration
will remain 3elo( 4;0 v/o:and no combustion can occur.

O, Long-term generation offboth' hydrogen and oxygen from
'

-radiolytic decomposition of, water may eventually result.in a
combustible mixturelin~ primary containment, except that the.

hydrogen recombiners' remove hydrogen <and oxygen gases faster
than they can be produced from radiolysis and again no

. combustion-can-occur. This LC0;is to ensure that' oxygen-
concentration does not exceed 4.0 v/o during operation in
the applicable conditions.

APPLICABLE' The Reference I calculations assume that the primary
~

SAFETY ANALYSES containment is inerted when a Design Basis Accident (DBA)
loss-of-coolant accident (LOCA) occurs. Thus, the hydrogen
assumed to be released _to the primary containment as a,

result of metal-water reaction in the reactor core will not
produce combustible gas mixtures in the primary containment.
'0xygen, which is subsequently generated by radiolytic
decomposition of water, is recombined by the hydrogen
recombiners (LC0 3.6.3.1) more rapidly than it is produced.

Primary containment oxygen concentration satisfies Criterion
2 of the NRC Interim Policy Statement. -

(continued)

BWR/4 STS B 3.6-101 01/04/91 5:10pm

_ - - - . _ _ . . . - . _ . - . _ _ . - . . - . . _ - . - . _ _ - - . . . . - . - .



Primary Containment Oxygen Concentration
B 3.6.3.3

BASES (continued)

LC0 The primary containment oxygen concentration is maintained
below 4.0 v/o to ensure that an event that produces any
amount of hydrogen does not result in a combustible mixture
inside primary containment.

[For this facility, the following support systems are
required to be OPERABLE to ensure primary containment oxygen
concentration equipment OPERABILITY:]

[For this facility, those required support systems which
upon their failure do not require declaring the primary
containment oxygen concentration equipment inoperable and
their. justification are as follow::]

APPLICABILITY The primary containment oxygen concentration must be within
the specified. limit when primary containment is inerted,
except as allowed'by the relaxations during startup and
shutdown addressed below. The primary containment must be
inert in MODE 1, since this is the condition with the
highest probability of an event that could produce hydrogen.

Inerting the primary containment is an operational problem
because it prevents containment access without an
appropriate breathing apparatus. Therefore, the primary
containment is inerted as late as possible in the plant
startup and de-inerted as soon as possible in'the plant
shutdown. As long as reactor power is below 15% RATED
THERMAL POWER (RTP), the potential for an event that
generates significant hydrogen is low and the primary
containment need not be inert. Furthermore, the probability
of an event that generates hydrogen occurring within the
first (24) hours of a startup or within the last (24) hours
before a shutdown is low enough that these " windows," when
the primary containment is not inerted, are also justified.
The [24)-hour time is a reasonable amount of time to allow
plant personnel to perform inerting or de-inerting.

(continued)
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Primary Containment Oxygen Concentration
B 3.6.3.3

G
; BASES (continued) !(V

1

ACTIONS M |
1

If oxygen concentration exceeds 4.0 v/o at any time while
operating in MODE 1, with the exception of the relaxations I
allowed during startup and shutdown, oxygen concentration
must be restered to below 4.0 v/o within 24 hours. The
24-hour Completion Time is allowed when oxygen concentration !

is.above 4.0 v/o because of the availability of other
hydrogen-mitigating systems (e.g., hydrogen recombiners) and
the low probability and long duration of an event that would

^ generate significant amounts of hydrogen occurring during,

this period.

-if equipment used to monitor oxygen concentration in primary
containment is determined to be inoperable, the primary
containment oxygen concentration is considered to be not
within limits and Required Action A.1 applies to restore
such equipment to OPERABLE status

M
If oxygen concentration cannot be restored to within limits

,A) in the associated Completion Time, the plant must be placed
( in a MODE in which the LCO does not apply. This is done byV reducing power to f 15% RTP in 8 hours, lhe 8-hour

Completion Time is reasonable, based on operating experience
related to the amount of time required to reduce reactor
power from full power in an orderly manner and without
challenging plant systems.

.

SVRVEILLANCE SR 3.6.3.3.1
REQUIREMENTS

The primary containment must be determined to be inert by
verifying that oxygen concentration is bel y 4.0 v/o. The
7-day frequency is based on the slow rate at which oxygen
concentration can change and in view of other indications of
abnormal conditions (which would lead to more frequent
checking by operators per plant procedures). Also, this
frequency has been shown to be acceptable through operating
experience.

(for this facility, other indications of abnormal conditions
that can be used to increase the frequency for determining

(continued)

h (continued). g
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Primary Cor.tainment Oxygen Concentration
B 3.6.3.3

BASES (continued)

SURVEILLANCE oxygen concentration in the primary containment are as
REQUIREMENTS follows:)

(continued)
[For this facility, oxygen concentration is measured as
follows:)

REFERENCES 1. [ Unit'Name] FSAR, Section [ ], "[ Title).''
__

O
.

O
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CAD System-
B 3.6.3.4

B 3.6 CONTAINMENT SYSTEMS
s

1

B 3.6.3.4 Containment Atmosobere Dilution (CAD) System

BASES

BACKGROUND The CAD System functions to maintain combustible gas
concentrations within the primary containment at or below
the^ flammability limits following a postulated loss-of-

, coolant accident (LOCA) by diluting hydrogen and oxygen with
,4' nitrogen. To ensure that a combustible gas mixture does not

/ occur,coxygen concentration is kept below [5.0) volume

%'[v/oy'g, ffQ
percentf(v/o) or hydrogen concentration is kept below 4.1

' -

The CAD |$ystem;is manually initiated and consists of two
indepenoenti,100%-capacity subsystems. Each subsystem
includes ailiquid nitrogen supply tank, ambient vaporizer,
electrictheater, and connected piping to supply the drywell
and suppression < chamber" volumes. The nitrogen storage tanks
each containi[4350? gal, which is adequate for (7) days of
CAD subsystem oper,at<on. -

,
.

..

,

[ The CAD System op d, ates M conjunction with emergency
operating procedures.thetVare used to reduce primarys'
containment pressure periodicallyjduring CAD System
operation. This combinatiod resultsiin a feed-and-bleed
approach to maintaining hydrogen and/or oxygen
concentrations below combustible ilevels

. s .1

APPLICABLE -To evaluate the potential for hydrogen and oxygen
SAFETY ANALYSES accumulation in primary containment following a LOCA,

hydrogen and oxygen generation is calculated (as a function
of time following the initiation of the accident). The
assumptions stated in Reference 1 are used to maximize +N

- amount of hydrogen and oxygen generated. The calculp an
confirms that when the mitigating systems are actuated in
accordance with emergency operating procedures, tne peak
oxygen concentration in primary containment is < (5.0) v/o
.(Ref. 2).

(continued)

(continued)

(
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CAD System
B 3.6.3.4

BASES (continued)

APPLICABLE Hydrogen and oxygen may accumulate within Primary
SAFETY ANALYSES Containment following a LOCA as e result of:

(continued)
a. A metal-water reaction between the zirconium fuel-rod

cladding and the reactor coolant;

b. Radiolytic decomposition of water in the Reactor
Coolant System (RCS); or

c. LHydrogen in the RCS at the time of the LOCA, i.e.,
's hydrogen dissolved in the reactor coolant for the

control /of austenitic stainless-steel intergranular
3; stress corrosion cracking.

The CAD System satisfies Criterion 3 of the NRC Interim
Policy Statement.

LC0 Two CAD subsystems must be 0PERABLE. This assures operation
of at leart one CAD subsystem in the event of a worst-case
single active failure. Operation of at least one CAD
subsystem is designed to maintain primary containment post-
LOCA oxygen concentration below 5.0 v/o.for 7 days. [For
this facility, an OPERABILITY CAD subsystem constitutes the <

following:]

[Far this facility, the following support systems are
required OPERABLE to ensure CAD System OPERABILITY:)

[For this facility, those required support systems which
upon their failure do not require declaring the CAD System
inoperable and their justification are as follows:]

APPLICABILITY In MODES 1 and 2, the CAD System is required to maint In the
oxygen concentration within primary containment below the
flammability limit of 5.0 v/o following a LOCA. This
ensures that the relative leak tightness of primary
containment is adequate and prevents damage to safety-
related equip'ent and instruments located within primary
containment.

1

(continued)

(continued)
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CAD System
B 3.6.3.4 *

BASES (continued)-

APPLICABILITY In MODE 3, both the hydrogen and oxygen production rates and
(continued) the total amounts produced after a LOCA would be less than.

those calculated for the Design Basis Accident (DBA) LOCA.
Thus, if the analysis were to be performed starting with a
LOCA in MODE 3, the time to reach a flammable concentration
would be extended beyond the time conservatively calculated
for MODES I and 2. The extended time would allow hydrogen
removal from the primary containment atmosphere by other

.means'-and also allow repair of an inoperable CAD subsystem,
f(if CAD were not available. Therefore, the CAD System is not

4 ' required to be OPERABLE in MODE 3.
Ns e _

% 'In MODES 4 snd 5, the probability and consequences of a LOCAf
are' reduced due to the pressure and temperature limitations
of the'se1 MODES; 1Therefore, the CAD System is not required
to be;0PERABLE in MODES 4 and 5 to ensure primary
cont'ainmentf0FERABILITY.

.m ,

' 4%' .

ACTIONS ad
~

' .7

If.one CAD subsystem istin' operable, it must be restored to,
. OPERABLE status within'30 days. >The 30-day Completion Time5

is. based on the low" probability sfethe occurrence of a LOCA
that would generate hydrogen and oxygen in amounts capable

- of exceeding the flammability limit; the length of time
after the event that operator action would be required to
prevent this limit from beingLexceeded; and the availability
of the second CAD subsystem and other hydrogen-mitigating
systems.

Required Action A.1 has been nodified by a Note that
indicates that the provisions of LC0 3.0.4 are not
applicable. As a result, a MODE change is-allowed when one
CAD subsystem is inoperable. This allowance is provided
because of the low probability of the occurrence of a LOCA
that would generate hydrogen and oxygen in amounts capable
of exceeding the flammability limit, the low probability of
the failure of the-OPERABLE subsystem, the length of time-
after a postulated-LOCA before operator action would be
required to prevent the flammability limit from being. '

exceeded, and the availability of other hydrogen-mitigating
systems.

(continued)
1

(continued)O
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CAD System
B 3.6.3.4

BASES (continued)

ACTIONS Concurrent failure of two CAD subsystems within a 30-day
(continued) period is considered a low-probability event. If such a

double failure did occur, it would be an indication of poor
CAD reliability and would result in the loss of functional
capability. Therefore, LC0 3.0.3 must be immediately
entered,

lkl. J

If the CAD subsystem cannot be restored to OPERABLE status
1n 'the associated Completion Time, the plant must be placed
in;asMODE in;which the LC0 does not apply. This is done by
placing.the plant in at least MODE 3 within 12 hours. The
allowed Completleil Time is reasonable, based on operating
experience,related to the amount of time required to reach
the required MODE from full power in an orderly .anner and
without challe ging plar,. systems.

.

'
SURVEILLANCE SR 3.6.3.4.1
REQUIREMENTS +

Verifying that there is at least [4350] gal of liquid '

nitrogen supply in each-CAD subsystem'will ensure at laast
[7] days of post-LOCA CAD operation. This minimum volume of
nitrogen allows surficient time after anLaccident to
replenish the nitrogen supply for long-term'inerting. i....,

is verified every 31 days to ensure that theisystem is
capable of performing its intended function when required.
The 31-day frequency is based on operating experience, which
has shown 31 days to be an acceptable period to verify the i
liquid nitrogen supply and on the availability of othe-
hydrogen-mitigating systems.

SR 3.6.3.4.2
!

Verifying the correct alignment for manual, power-operated, l
'and automatic valves in each of the CAD subsystem flow paths

provides assurance that the proper flow paths exist for |
!system operation. This SR does not apply to valves that are

locked, sealed, or otherwise sacured in position, since they I

were verified to be in the correct position prior to |
locking, sealing, or securing. '

(continued)

(continued) ie'
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CAD System
F B 3.6.3.4
!'.

BASES (continued)
*

: SURVEILLANCE A valve is also allowed to be in the non-accident position
REQUIREMENTS provided it can be aligned to its accident position. This

(continued)_ is acceptable because the CAD System is manually initiated.
'

This SR does not require any testing or valve manipulation.,

Rather, it involves verification that those valves capable
of being_mispositioned are in the correct position. The

.31-day frequency of this SR was developed based on Inservice
-Inspection and Testing Program requirements to perform valve

, W, testing at least once per 92 days.%
w
sm%)l.dRegulatory Guide 1-.7, " Control of Combustible Gas

. :. 3 r,

REFERENCES
_

W "' Concentrations in Containment Following a Loss of
, Coolant Accident," Revision 2, November 1978.

cm y < .

2. (Unit *Name) FSAR, Section ( ), "[ Title]."
. 6:

'
,

i. ' 'q. ,

s y ,

y*.

4

"'* .rr5

<
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Secondary Containment
B 3.6.4.1

rO
( ,/ B 3.6 CONTAINMENT SYSTEMS

B 3.6.4.1 Secondary Containment

BASES
n s-

"
BACKGROUND ialmary containment is designed to maintain its

O'PERABILITY during and following any postulated loss-of-
coolant accident (LOCA). During a postulated LOCA, fission
, products are released directly to the primary containment.
The design basis leakage rate for the primary containment

. , 'and its penetrations (excluding the main steam lines) is
. ' . . a 0.35% per day for the duration of the accident.

'The' function' of the secondary containment is to isolate and
contain fission products that escape from primary
containment following a Design Basis Accident (DBA), to
confine the_ postulated release of radioactive material
within the. requirements of 10 CFR 100 (Ref. 1) or the NRC
staff-approved licensing basis (e.g., a specified fraction
of 10 CFR 100 limits), and to isolate and contain fission
products that are. released during certain operations that

- take place inside primary containment, when primary

(mV) containment is not required to be OPERABLE, or that take
place outside primary containment. The plant design basis
postulates that a non-isolable release of significant
fission products can occur only inside the primary
containment. Since the primary containment is a high-
pressure leak-tight barrier, the bulk ~ of these fission
products is expected to .emain entrapped within the primary
containment and the primary containment is expected to
maintain release rates below those required by 10 CFR 100.

As an extra barrier to accommodate small quantities of
fission products that may es: ape from primary containment, a
secondary containment has been provided. Additionally, the
secondary containment is the required f;ssion-product
barrier for some plant operations that occur outside primary
containment (e.g., handling irradiated fuel) or occur when
the primary containment need not be OPERABLE.

The secondary containment is a struc+c-e with a known
leakage rate that completely enclose. i.i;e primary
containment and those components that may be postulated to
contain primary system fluid. This structure forms a
control volume that serves to hold up and dilute the fission

(continued)
(h
Q (continued)
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Secondary Containment
B 3.6.4.1

|

BASES (continued)

BACKGROUND products. It is possible for the pressure in the control .

(continued) volume to rise relative to the environmental pressure (e.g.,
due to pump / motor heat load additions). To prevent ground- )level exfiltration while allowing the secondary containment
to be designed as a conventional structure, the secondary
containment requires support systems to maintain the control
volume pressure at less than the external pressure.
Requirements for these systems are specified separately in
LCO 3.6.4.2i " Secondary Containment Isolation Valves
(SCIVs),"andLC03.6.4.3,"StandbyGasTreatmentSystem
(GTS)."

,

4

APPLICABLE The secondary.contaNeent provides a dilution and hold-up
SAFETY ANALYSES volume for fission products that may leak from the primary

containment following a postulated accident, in conjunction
with operation of the SGTS, the secondary containment is
designed to limit the thyroid dose and the whole-body dose
resulting from a LOCA to within the guidelines of 10 CFR 100
or the NRC staff-approved licensing basis (e.g., a specified
fraction of 10 CFR 100 limits).

There are two principa'liaccidents for which credit is taken
for secondary containment-OPERABillTY. ilhese are a LOCA-

(Ref. 2) and a fuel-handling accident inside secondary
containment (Ref. 3). The secondary containment performs no
active function in response to each ofsthese311miting
events; however, its leak tightness.is" required to limit
offsite radiation doses to below those required by
10 CFR 100. Maintaining secondary containment OPERABLE
ensures that the release of radioactive materials from the
primary containment is restricted to those leakage paths and
associate leakage rates assumed in the accident analysis and
that fission products entrapped within the secondary
containment structure will be treated prior to discharge to
the environment.

Secondary containment satisfies Criterion 3 of the NRC
Interim Policy Statement.

LCO An OPERABLE secondary containment provides a control volume
into which fission products that bypass or leak from

(continued)

(continued)
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Secondary Containment
B 3.6 4.1

BASES (continued)

|
LCO primary. containment or escape from the reactor coolant if (continued) pressure boundary components located in secondary I

containment can be diluted and processed prior to release to
the environment. For the secondary containment to be

. considered OPERABLE, it must have adequate leak tightness to
ensure that the required vacuum can be established and
maintained.

,

,Th(SecondarycontainmentLC0requiresthatsecondary
~ containment OPERABILITY be maintained. [For this facility,
'other, secondary containment LCOs support this LCO by,

'4 ensuri,ng:]g
p w'Requ' ired Actions when other secondary containment LCOs

, . . . -

''The
are not' met haLC0i3;6.4i1., ye been specified in those LCOs and not in.'

c g

(Forthis$cilityxan0PERABLEsecondarycontainment
constitutesthefollowing:]

,a
(For this fadility,.'the following support systems are
required to be OPERABLE to ensure secondary containment
OPERABILITY:]

[For'this facility,Jthose required support systems which
upon their failure do not require declaring the secondary
containment inoperable and theirjustification are as
follows:] *< w

!APPLICABILITY Maintaining secondary containment OPERABILITY _ prevents
. leakage of radioactive material' from the secondary
-containment. In MODES 1, 2, and 3, a LOCA could lead to a
fission-product release to primary containment that' leaks to
secondary containment. - Therefore, secondary containment
OPERABILITY is required during the same operating conditions
that require primary containment OPERABILITY. .

In MODES 4 and 5, the_ probability and consequences of the
LOCA_ are reduced due to the Reactor Coolant System (RCS)
pressure and temperature limitations in- these MODES.
Therefore, maintaining secondary containment OPERABLE is not
required in MODES 4 or S to ensure primary containment
OPERABILITY, except for other situations for which'

(continued)

(continued)
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Secondary Containment
B 3.6.4.1

BASES (continued)

APPLICABILITY significant radioactive releases .$n be postulated, such as
(continued) during operations with a potential for draining the reactor

vessel (OPORVs), during CORE ALTERATIONS, or during the
handling of irradiated fuel assemblies or other loads over
irradiated fuel assemblies.

ACTIONS Ad s

If' secondary containment is inoperable, it must be restored
to 0PERABLE~ status within 4 hours. The 4-hour Completion
Time provides a period of time to correct the problem that
is commensurate with the importance of maintaining secondary
containment /during MODES 1, 2, and 3. This time period also
ensures that the probability of an accident (requiring
secondary containment OPERABILITY) occurring during periods
where secondary, containment is inoperable is minimal.

B.1 and 8.2

If secondary containment cannot be restored to OPERABLE
status in the associated Completion Time, the plant must be
placed in a MODE in which the LC0 does not apply. This is
done by placing the plant in at least MODE 3 within 12 hours
and in MODE 4 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience related to the
amount of time required to reach the required MODES from
full power in an orderly manner and without challenging
plant systems.

C.i. C.2. and C.3

Irradiated fuel handling in the secondary ( mtainment,
moving loads over irradiated fuel, CORE ALTERATIONS, and
OPDRVs can be postulated to cause fission-product release to
the secondary containment. In such cases, the secondary
containment is the only barrier to release of fission
products to the environment. CORE ALTERATIONS and handling
of irradiated fuel or other loads must be immediately
suspended if the secondary containment is inoperable.

Suspension of these activities shall not preclude completing
an action that involves moving a component to a safe
position. Also, if aoplicable, action must be immediately

(continued)

(continued)
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Secondary Containment
B 3.6.4.1

BASES (continued)

ACTIONS initiated to suspend OPDRVs to minimize the probability of a
(continued) vessel draindown and subsequent potential for fission-.

product release. Actions must continue until OPDRVs are
suspended.

Required Action C.1 has been modified by a Note that states
that LC0 3.0.3 is not applicable. If handling fuel while in
MODL4 or 5, LCO 3.0.3 would not specify any action. If

, handling fuel while in MODE 1, 2, or 3, the fuel handling
4 is' independent of reactor o>erations. Therefore, in either

y/ case _ inability to suspend landling of irradiated fuel
gk assem,blies.woul:1 not be a sufficient reason to require a

V reactor shutdown. However, the secondary containment in
' MODES lif2/ ands 3 must be restored to OPERABLE status within

the smified time of 4 hours or the plant must be placed in
a' MOD E ~in'Which
LCO 3.0.3.)J ~;the LCO does not apply, including entering

c@ ,,s

' ,A [ A ' '
SURVEILLANCE SR 3 . 6.4.1 21' ' i m
REQUIREMENTS M? . . . . .

'It has been estab11shed;(Ref.<3) that the; secondary =
containment should be l (0;25] inches of vacuum water gauge
under all wind conditions up'to the3 wind speed at which
diffusion becomes great enotigh to ensure site-boundary
exposures less than those with a LOCAneven if exfiltration
were to occur. . In this manner, the'inleakage of fresh air
negates the. tendency.of the fission products to exfiltrate
through the secondary containment barrier if the secondary
containment were inoperable. This SR ensures that secondary
containment remains within the specified limit. The 24-hour
Frequency of this SR was: developed based on operating
experience related to secondary containment vacuum
variations and instrument drift during the applicable MODES.

Furthermore, tt1 12-hour Frequency is considered adequate in
view of other indications available in the control room, ,

,

including-alarms, to alcet the operator to an abnormal
secondary containment vacuum condition.

SR 3.6.4.1.2 and SR 3.6.4.1.3

Verifying that secondary containment equipment hatches and
access doors:are closed ensures that the infiltration of '

L (continued)

(continued)
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Secondary Containment
B 3.6.4.1

BASES (continued)

SURVEILLANCE outside air of such a magnitude as to prevent maintaining
REQUIREHfNTS the desired negative pressure does not occur. Additionally,

(continued) exterior environmental disturbances (e.g., wind gusts)
cannot cause the secondary containment to experience a
positive pressure relative to the environment. Verifying
that all such openings are closed provides adequate
assurance that infiltration /exfiltration from the secondary
containment will not occur. Maintaining secondary
containment ~0PERABILITY requires maintaining each door in
thezaccess opening closed, except when the access opening is
being' used for normal transient entry and exit (then at
least one, door must remain closed). The 31-day Frequency
for these'SRs isibased on engineering judgment, and is
considered adequate >in view of the other indications of door
and [ hatch]' status that are available to the operator.

,
u.

SR 3.6.4.1.4

Performance of =this surveillance would give advance
indication of gross: determination of the cc . ;te structural
integrity of the secondary containment. T trequency of
this SR is the same a' that of.SR-3.6.1.1.1. The
verification is done during shutdown and as part of Type A
leakage tests associated with SR 3.6.1.1.1.

, ,

SR 3.6,4.1.5 and SR 3.6.4.1.6 .

The SGTS exhausts the secondary containment"n mosphere to
the environment through appropriate treatment equipment. To
ensure that all untreated fission products are treated,
SR 3.6.4.1.5 demonstrates that the SGTS will rapidly
establish and maintain a pressure in the secondary
containment that is less than the lowest postulated pressure
external to the secondary containment boundary. This is
confirmed by demonstrating that one SGTS subsystem will draw
down the secondary containment to 2 [0.25] inches of vacuum
water gauge in s [120] seconds. This cannot be accomplished
if the secondary containment boundary is not intact.

,

SR 3.6.4.1.6 demonstrates that one SGTS subsystem car|
maintain 2 [0.25] inches of vacuum water gauge over a 1 hcue:

period at a flow rate of s (4000] cfm. The 1-hour test
period allows secondary containment to be in thermal
equilibrium at steady-state conditions. Therefore, these
two tests are used to ensure secondary containment boundary
OPERABILITY. Since these SRs are secondary containment

(continued)

(continued)
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Secondary Containment
B 3.6.4.1

,

BASES (continued)

SURVEILLANCE tests, they need not be performed with each SGTS subsystem.
FEQUIREMENTS The SGTS subsystems are tested on a STAGGERED TEST BASIS,

(continued) however, to ensure that in addition to the requirements of
LCO 3.6.4.3, either SGTS will perform th'.s test. While this
SR can be performed with the reactor at power, operating

,

experience has shown that these o mponents usually pass the
SR when performed on the 18-mo,'. Frequency. Therefore, the
Freituency was concluded to be acceptable from a reliability

,, standpo,i nt .
, ,

;

re z .,
.

Yl. 'hTit'iel"mination of Exclusion Area, Low Population Zone10, Code of Federal Regulations, Part 100.11,REFERENCES
"Dete

4and', Population Center Distance."
y,

2. '[UnitNAme)FSAR,Section[],"[ Title)."
<:- . ..

3. [Uritt Name) FSAR,'Section [ ], "[ Title)."

n _

O

.

O
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SCIVs
B 3.6.4.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4,2 . Secondary Containment Isolation Valves (SCIVs)

BASES
. .

BACKGROUND The function of the SCIVs, in combination with other
accident-mitigation systems, is to limit fission-product
re % se during and following postulated Design Basis
Adthlects-(DBAs) (Ref.1) such that offsite radiation

/g/dexposteres are maintained within the requirements of10 CFRjl00 (Raf 5) or the NRC staff-approved licensing

N@%Seesef(e.ge,,,4 specified fraction of 10 CFR 100 limits).
basist

arp6et,tainment isolation within the time limits
'specifpskforithose isolation valves designed to close

autoestdtally ensures that fission products that escape from
prigery containment following a DBA, or which are . released
during certain' operations when primary containment is not
requiredoteNbe OPERABLE or take place outside primary
containniept, are maintained within applicalde limits.

<;E h ,.

The OPERABILITY!requifements for SCIVs help ensure that
adequate seconda'ry; containment leak tightness is maintained

Os
during and afterian accident byiminimizing potential paths
to the environment, f 'esesisolation devices consist ofTh
eitherpassivedevicesoractivet(automatic) devices.
Locked-closed manual valvesi deactivated automatic valves
secured in their closed position,e:bliiui flanges, and closed
systems are considered passive dsvides.* Two barriers in
series are provided for each penetration so that no single

~

credible failure or malfunction of an active component can
result in a loss of isolation (and possibly loss of
secondary containment OPERABILITY).

Automatic SCIVs close on a secondary containment isolation
signal (s) to prevent leakage of radioactive material from
secondary containment following a DBA or other accidents.-

[For this facility the secondary containment isolation
signals are as follows:)

Other penetrations are isolated by the use of valves in the -

closed position or blind flanges. OPERABILITY of SCIVs (and
blind flanges) ensures that secondary containment
OPERABILITY is maintained during accident conditions.

,

(continued)

-
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SCIVs
B 3.6.4.2

BASE 5 (continued)

APPLICABLE The SCIVs must be OPERABLE to ensure that secondary
SAFETY ANALYSES containment is a leak-tight barrier to fission-product

releases. The )rincipal accidents for which secondary
containment lea ( tightness is required are a loss-of-coclant
accident (LOCA) (Ref. 2) and a fuel-handling accident inside
secondary containment (Ref. 3). The secondary containment
performs no active function in response to each of these
limiting events, but its leak tightness is required to limit
offsite radiation releases to below those levels required by
10,CFL100,'or the NRC staff-approved licensing basis (e.g.,s

cepecified . fraction of 10 CFR 100 limits).
m, w

MadittiningSEIViTOPERABLEwithisolationtimeswithin
limits ensures thatsfission products will remain trapped
inside secondary < containment so that they can be treated
prior to discharge.to-the environment.

g _, .-

SCIVs satisfy Criterion,3 of .the NRC Interim Policy
Statement. V j';

6,! (

%.' *

LC0 SCIVsformapartofthETsecondary $ntainmentboundary.
The SCIV safety function isfrelated to1 control of offsite
radiation releases resulting from-0 bas'(including specific
operations when primary containment is notfrequired to be
OPERABLE) to within 10 CFR 100 limits. ,q.s

: b. y
The automatic isolation valves are.consi' ered OPERABLE whend
their isolation times are within limits and the valves
actuate on an automatic isolation signal. The valves
covered by this LCO, along with their associated stroke
times, are listed in Reference 4.

The normally closed isolation valves or blind flanges are
considered OPERABLE when manual valves are locked-closed,
automatic valves are deactivated and secured in their closed
position, and blind flanges and closed systems are in place.
These passive isolation valves oi devices are listed in
Reference 4. !

[For this facility, OPERABillTY of SCIVs requires
OPERABILITY of the following support systems:)

(continued) )
1

(continued)
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SCIVs
B 3.6.4.2

BASES (continued)

LCO [For this facility, those required support systems which
(continued) upon their failure do not require declaring the SCIVs

inoperable and their justification are as follows:)

(For this facility, the supported systems impacted by the
inoperability of a SCIV and the jLstification of whether or
not each supported system is declared inoperable are as
foHows:]
,6%&

g." This LCO provides assurance that the SCIVs will performtheir intended salety functions' to mitigate the consequences
P of accidents that could result in offsite radiation releases
%h'Ifmits,as'e'stablishedbytheNRCstaff-approvedlicensingthetiexceeddhe 10 CFR 100 limits or some fraction of these

basisjjjpg
p y m,

s,|y
i

_ !
In MODES li. 2, -and 3, a ~DBA could lead to a fission-productAPPLICABILITY
release to the: primary containment that leaks to the
secondary containment. e

In MODES 4 and 5 teprddllityandconsequencesofthese
V events are reduced due to the Reactor Coolant System

pressure'and temperature limitations in these MODES.
Therefore, maintaining SCIVs'0PERABLE.is not required in
MODES 4 or 5 to back up primary containment OPERABILITY,
except for other situations under which"significant-
radioactive releases can be postulated such as during
operations with a potential for draining the reactor vessel
(0PDRVs), CORE ALTERATIONS, the handling of irradiated
assemblies, or when moving loads over irradiated fuel
assemblies. Moving irradiated fuel assemblies in the
secondary containment or moving loads over irradiated fuel
assemblies may also occur in MODES 1, 2, and 3.

A Note has been added to provide clarification that each
.'

penetration flow path is independent and is- treated as a
-separate entity with a separate Completion Time for the
purpose of this LCO.

(continued)
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SCIVs
B 3.5.4.2

BASES (continued) '

ACTIONS A,li_A.2.1. ? M.1. and A.2.2d

With one or more SCIVs inoperable, at least one isolation
valve must be verified to be OPERABLE in each affected open
penetration. This action may be satisfied by examining logs
or other information to determine whether the valve is out
of servicy for maintenance or other reasons. This Required
Action istto be conpleted within t hour in order to provide
assurhace that a secondary containment penetration
is notropen'and causing a loss of secondary containment
OPERABil.ITY.Mhe 1-hcur Completion Time is considered a
reasonable length of time needed to complete the Required
Action ndqd it isLthe same Completion Time used for primary
contaimant i.iolation.ycives (PCIVc)in LCO 3.6.1.3.

,n'QQ y
In the evertt ~th'at' ono.'or more ECIVs are inonerable, either
the inoperable vt.1ve~must be restored to OP3ABLE status or
the affected penetration must be isolated. The method of,

isolation mustninch'def the use of at least one isolation
barrier that cannotLbeTadversely affected by a single active
failure. Isolation barriers th'at' meet this criteria are a
closed and deactivated; automatic SCIV, a closed manual,

valve, or a blind flange; For penetrations isolated in
( eccordance with Required Action A.2.hl the valve used to

isolate the penetration should be;the closest available-

valve to secondary containment. One of these two Reedired
Actions must be completed within the 4-hourjtompletion Time.
The specified time period is reasonable considering the time
required to isolate the penetration', sand it is the same
Complet'on lime used for PCIVs in t.00 3.6.1.3.

For affected penetrations that cannot be restored to
OPERABLE status within the 4-hour Completion Time and have
been isolated in accordLnce with Required Action A.2.2.1,
the affected penetration must be verified to be isolated on :

a periodic basis. This is necessary to ensure that )
secondary containment penetrations required to be isolated +

following an accident, but are no longer capable of being
automatically isolated, will be in the isolation position
should an event occur. The 31-day Completion Time is based
upon Inservice Inspection and Testing Program Requirements
to perform valve testing at least once per 92 days. This
Required Action does not require any testir;g or vulve

(continued)

(continued)
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SCIVs
B 3.6.4.2

BASES (continued)

'

ACTIONS manipulation. Rather, it involves verification, through
(continued) a system walkdown, that those valves capable of potentially

being mispositioned are in the correct position.

The Required Actions of Condition A are modified by a Note
allowing normally locked- and sealed-closed SCIVs to be
opened intermittently under administrative controls. These
c9atrols consist of stationing a dedicated operator, who is

>fafesntinuous communication with the control room, at the
/ controls of the valve. In this way, the penetration can be

.

AfrapidlyHsolated when a _ valid secondary containment

%p!N ;b
isolation signal is indicated. The provisions of LCO 3.0.4

k

Requi$d|Actionsiof Condition A are further modified by a
,

sec6nd' Note stating that Required Action A.1 is not
app 1'icablettotpenetrations that have only one isolation
valve. Ifsthe singletisolation valve is inoperable, the
intent is;to go,directly to Required Action A.2.1.

g .: g
(for this facilityssystems;with single isolation valves are

.as follows:] '' V s

f ;7
. : ~

'
.,

l t The justificationiforia1 Completion Time of 4 hours is
similar to that fort 11nes wi.th twosisolation valves.- g .

.

[Forthisfacility,thesecondNotehppliesonlytothe
following type of lines:] O

,

lkl

With one or more SCIVs inoperable in one or more penetration
flow paths, verify that the Required Actions have eeen
initiated for those supported systems declared inoperable by..

the support SCIVs within the Completion Time of ( ) hours.

The [ J hour Completion Time is defined as the most limiting
of'all the Required Actions for all the ' supported systems
that needed to be declared inoperable upon the failure of
one or more support features _specified under Condition B.

Required Action 8.1 ensures that those identified Required
Actions associated with supported systems impacted by the-

(continued)

(continued)
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SCIVs
B 3.6.4.2

BASES _ (continued)
_

ACTIONS inoperability of SCIVs have been initiated. This can be
(continued) accomplished by entering the supported systems LCOs or

independently as a group of Required Actions need +o be
initiated every time Condition B is entered. [Fer this
facility, the identified supported systems Required Actions
are as follows:]

y 4
Je g

Withf6nd or more bCIVs inoperable in one or more peactration
flow paths agl one or more support or supported features, or
both, inoperable associated with the other redundant

s

penetration 2flowipaths, there is a loss of functional
capability and11.00 3;0.3 must be immediately entered.
However, if!tiee' support or supported feature LCO, or both,
take into! consideration the loss of function, then LCO 3.0.3
may not need to be entered,-

s . ~.

An example illustrating tielloss of function situation is
presented in B 3.611.'3;' " Primary Containment Isolation
Valves." ~l''i~m

D.1 and 0.2 / *su..

The plant must be placed in a MODE in wliich the LC0 does not
apply'if the Required Actions and associttesi Completion
Times are not met. This is done by placing 1the p1 w. in at
least MODE 3 within 12 haurs and at least MODE 4 within
36 hours. The allowed Completion Tiacs are reasonable,
based on operating experience related to the amount of time
required to reach the required MODES from full power in an
ordecly manner and without challenging plant systems.

E.1. E.2. and E.3

The plant must be placed in a condition in which the LC0
dces not apply if the Required Actions and associated
Completion Times a're not met. If applicable, CORE
ALTERATIONS and the handling of irradiated fuel or other
loads in the secondary containment must be immediately'

suspended. Suspension of these activities shall not.

preclude completion of movement of a component to a safe
position. Also, if applicable, actions must be immediately

(continued)
.

(continued)
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SCIVs
, , B 3.6.4.2'

(D
() BASES (continued)

ACTIONS intt'n d to suspend OPORVs in order to minimize the
(continued) prob Ity of a vessel draindown and the subsequent -

potan.ial for fission-product release. Actions must
continue until OPDRVs are susper.ded.

Required Action C.1 has been modified by a Note which states
that LC0 3.0.3 is not applicable. If handling fuel while in
MODE 4 or 5, LC0 3.0.3 would not specify any action. If

_ handling fuel while in MODE 1, 2, or 3, the fuel handling is
41ndependent of rentor operations. Therefore, in either

/;f case, , inability to suspend hacdling oi irradiated fuel
;/ assemblies would not be a sufficient reason to require a
"3reattorshutdown. However, SCIVs in MODES 1, 2, and 3 must

'be'restoM toLOPERABLE status or isolated within the
specifieditime" of 4 hours, or the plant must be placed in a
MODCin'wh{cgtheLC0doesnotapply,includingentering
LC0 3.0.3.g

L 4m ,

~ k v.| V
SURVEILLANCE SR 3.6.4.2;1 %
4QUIREMENTS %

/-) This SR verifiestthat all m'anual SCIVs and blind flanges
(/ that are requ bedito be" closed' dating accident conditions

are closed. The SRJhelps to ensure that post-accident
leakage of radioactive fluids or sides outside of the
secondary containment boundary D..witMn design limits. The
31-day Frequency of this Sr was, Svelo$d based upon
Inservice Inspection and Testin9-Program requirements to
perform valve testing at least oi.ce 92 days. This SR does
not > require any testing or valve manipulation. dather, it
involves verification, through a system walkdown, that those
valves in secondary containment that are capable of
potentially being mispositioned are in the correct position.

Since these valves are readily accessible to personnel
during normal plant ope':ation and verification of their
position is relatively easy, the 31-day Frequency was chosen
to provide added assurance that the valves are in the
correct positions.

Several Notes have been added to this SR. The first note
applies to valves and blind flanges located in hig5-
radiation areas and allows these valves to be ver'fied as

(continued)

(continued)
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SCit
B 3.6.4.2

. BASES (continued)

.

; SURVEILLANCE closed by use of administrative controls. Allowing
REQVIREMENTS verification by administrative controls is considered

(continued) acceptable, since access to these areas is typically,

'

restricted during MODES 1, 2, and 3 for as low as reasonably
achievable reasons. Therefore, the probability of
misalignment of these valves, once they have been verified
to be in the proper position, is low,

n
AsecondNotehasbeenaddedthatallowsnormallylocked-or
sealed-closed; isolation valves to be opened under
ajutnistrative controls. These administrative controls
c'basist of jtationing a dedicated operator, who is in
coritinuousicommunication with the control room, at the
controlsJof the salve. in this way, the penetrat
rapidly isolated whema valid secondary containmen, ton can bet

isolationssignal Jis indicated.

A third Note has been included to clarify that valves that
are open under; administrative controls are not required to
meet the SR during the The
.provisi9nsofLCO'3.0g'timeithevalvesareopen.

|

apply.

SR 3.6.4.2.2 #

Demonstrating that the isolati time of;each power-operated,

!. and automatic SCIV is within linitts is required to*

.

| demonstrate OPERABILITY. The isolation timestest ensures-

that the valve will isolate in a time periodcless than or
equal to that assumed in the safety analyses. The isolation,

'

time and Frequency of this SR are in accordance with the-

'nservice Inspection and. Testing Program, but the frequency
must not exceed 92 days.

S_R 3.6.4.2.3
?T

.In the secondary con'.ainment, the check valves that serve a
containment.1 solation function are tielght- or spring-loaded
to provide positive closure in the direction of flow. This
ensures that these check valves will remain closed.
SR 3.6.4.2.3 verifies the operation of the check valves that
are testable during plant operation. The Frequency of
92 days is consistent with the Inservice Inspection and
Testing Program requirement for valve testing on a 92-day
Frequency.

(continued)

(continued)
'
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SCIVs
B 3.6.4.2

(Oj BASES (continued)

SURVEILLANCE 5R 3.6.4.2.4
REQUIREMENTS

(continued) Automatic SCIVs close on a secondary containment isolation
signal to prevent leakage of radioactive material from
secondary containment following a DBA or other accidents.
This SR ensures that each automatic SCIV will actuate to its
isolation position on a secondary containment isolation
sigital . While this SR can be performed with the reactor at
powe 4 operating experience has shown that these components

jfsusually?passtheSRwhenperformedonthe18-month
g4' Frequeficy. Therefore, the Frequency was concluded to be
V acceptable .from a reliability standpoint.
Yy*%yfW f

SR ''3. 6 f4'.1. 5. n
& a,

In 'tNe*secondaiy' containment, the check valves that u rve a
containment 1 solation function are weight- or spring-loaded .

to provide 1 positive closure in the direction of flow. This
ensures that theseicheck valves will remain closed.
SR 3.6.4.2,5Fverifies?the operation of the check valves that
are not testable?during plant operation. The Frequency of
18 rnonths is based?on such factors as the inaccessibility of,._

'( these valves, thCfact that the_ plant must be shut down to
x perform the testsi and.thessuccessful results of the tests

on en 18-month basisiduring' past plant operation.
'

*

y

REFERENCES 1. [ Unit Name] FSAR, Section .["), "[ Title]."
2. [ Unit Name] FSAR, Section [ ], "[ Title]."

~3. [ Unit Name] FSAP, Section [ ], "[ Title]."

4. [ Unit Name] FSAR, Section [ ], "[ Tit 1.' " *

5. Title 10, Code of Federal Regulations, . t 100.11,
" Determination of Exclusion Area, low P. ilation Zone,
and Population Center Distance."

01
V
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SGTS
B 3.6.4.3

.

Q B 3.6 CONTAINMENT SYSTEMS

B 3.6.4.3 Standby Gas Treatment System (SGTS)

BASES
__

BACKGROUND The SGTS is required by 10 CFR 50, Appendix A, GDC 41,
" Containment Atmosphere Cleanup" (Ref. 1;, to ensure that
radioactive materials that leak from the primary containment
.inte;the secondary containment following a Design Basis

IMcident(DBA)arefilteredandadsorbedpriortoexhausting

g'4|"releasesof
Pto thMenvironment. This system reduces the potential

dadioactive material, principally iodine, to
% witM n v41bes specified in 10 CFR 100 (Ref. 2) or the NRC

staff-approved licensing basis (e.g., a specified fraction
of 107CFR1'100 limits).

q: a m
The $GTS consists of the following components:

yw
a. Two'\l00%-capacity. charcoal filter trains, each

consisting of (components listed in order of the
direction of,the' air flow):

*Yp
CN 1. a demister or'moihture separator,
I."/ 2. an electric:hbater,

3. a pre-filter, ; (
4. a high efficiency particulate air (HEPA) filter,

* 5. a charcoal adsorber, .. f *
6. a second HEPA filter,.and
7. a centrifugal fan; and

b. Two fully redundant subsystems, each with its own set
of ductwork, dampers, and controls.

The sizing of the SGTS equipment'and components is based on
the results of an infiltration analysis, as well as an
exfiltratien analysis of the secondary containment.- The
internal pressure of the SGTS boundary region is maintained
at a negative pressure of [0.25] inches water gauge (Ref. 3)
when,the system is in operation, which represents the
internal pressure required to ensure zero exfiltration of
air from the building when exposed to a (10] mph wind
olowing at an angle of [45) degrees to the building. The
demister is provided to remove entrained water in the air,
while the electric heater rubces the relative humidity of

the airstream to less Unb J70b' (Ref. 4). The prefilter

(continued)
_ --

(continued)
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SGTS
B 3.6.4.3

BASES (continued)

BACKGROUND removes large particulate matter, while the HEPA filter
(continued) removes fine particulate matter and protects the charcoal

from fouling. The charcoal adsorber removes gaseous
elemental iodine and organic iodides, and the final HEPA
filter collects any carbon fines exhausted from the charcoal
adsorber.

The SGTS' automatically starts and operates in response to
actuation' signals indicative of conditions or an accident
that1could require operation of the system. Following
initiation, both charcoal filter train f ans start. Upon
verificationythat, both trains are operating, the redundant
train'|is.normally; shut down,

"a

fr !_ N' '?

APPLICABLE The design basisifor the SGTS is to mitigate the
SAFETY ANALYSES consequences of;a' loss-o.f-coolant accident (LOCA) and fuel-

handling accidents (Ref. 4' and 5). For all events analyzed,
the SGTS is showir:to be ' automatically initiated to limit,
via filtration and absorption, the site-boundary
radioactivity dose levekto well within the 10 CFR 100
limits, y .

The acceptance criteria applied to accidental _ releases of
radioactive material to the environment"are cjiven in terms
of total radiation dose received by: yQ
l. A member of the general public who remains at the

exclusion-area boundary for 2; hours following the
onset of the postulated fission-product release; or

2. A member of the general public who remains at the low-
population-zone boundary for the duration of the
sccident.

The limits established in 10 CFR 100 are a whole-body dose
of 25 rem, or a dose of 300 rem to the thyroid from iodine
exposure, or both. The NT^. staff-approved licensing basic
may use some fraction of tnese limits.

The SGTS satisfies Criterion 3 o' the NRC Interim Policy
Statement.

(continued)
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SGTS .

B 3.6.4.3 |

. O. '

.() BASES- (continued)

'LCO Following-a.DBA, a minimum of.one SGTS subsystem is required |
to maintain the secondary containment at a negative pressure !

with~ respect to the environment and to process gaseous !

releases. To ensure that this' requirement is met, two )subsystems.must be OPERABLE. Thus, meeting the LCO
requirements assures operation of at least one SGTS
subsystem in the event of-a single active failure.-
,%

?this facility, an OPERABLE SGTS constitutes the
, - -- _ (. llouing:]1

m,

(For $Ms facility, the following support systems are
y; g d te OPERABLE to ensure SGTS OPERABILITY:]g

[For,tbr Jacility, those required support systems which i

u>on3thetr$fjcation are as_ follows:]
ifailsre'do not declare the SGTS inoperable and

tielt just
pp

.[Forthi'sMacilitf,%esupported.systemsimpactedbythe t

inoperabilityfofta SGTS and the justification of whether or
not each supported. system is declared. inoperable are as '

follows:] It should be.noted3that LC0 3.6.4.3 may need toO be augmented withsaddi.tional Conditions if it is determinedQ that SGTS providei suppert to'other systems included in the
- Technical Specificat. ions, (& %

34%
jg %

~

APPLICABILITY- In MODES 1, 2, and 3, a DBA could. lead to a , fission-product
release to primary containme'nt that~1eaks to secondary
containment. Therefore, SGTS OPERABILITY .is required during-

those MODES.

In MODES 4 and 5,- the probability and consecuences of these '

events are reduced due to the pressure and temperature.

limitations in these MODES. 'Therefore, maintaining SGTS inr ' -.

OPERABLE status is'not. required in M00E 4 or 5, except for
other situations under which sign'ficant. radioactive
releases can be postulated, such as during operations with a
potential for draining the reactor vesN -(0PDRVs), during
CORE ALTERATIONS, during handling of ir m iated fuel
assemblies in the -[ secondary containment), or moving other

,

' loads over irradiated fuel assemblies.

"

(continued)

Oc?

h
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SGTS
B 3.6.4.3

BASES (continued)

ACTIONS .Ad
With one SGTS subsystem inoperable, the inoperable subsystem
must be restored to OPERABLE status in 7 days. The 7-day
Completion Time is based on consideration of such factors as
the availability of the OPERABLE redundant SGTS and the low-
probability of a DBA occurring during this period. -

A
AconcuEpe$tsfailureoftwoSGTSsubsystemswouldresultin
theAos of4 functional capability. Therefore, LCO 3.0.3
rqustobe immedi,ately entered,

g,kkL.g$$ j' '

gg w.~w- ,,,

The plant mu,stEbe placed in a MODE in which the LC0 does not
apply if the"SGTS;cannot be restored to OPERABLE status in
the.associhted Completion Time in MODE 1, 2, or 3. This is
done by placing 1the plantcin at least MODE 3 within 12 hours
and in MODE 4 vithin.36. hours. The allowed Completion Times
are reasonable,'basedlon operating experience related to the
amount of time requiied3to reach the required MODES from
full power in an orderlffmanner and without challenging
plant systems. .{ ,

C.1. C.2.1. C.2.2. and C.2'3 (.

During handling of irradiated fuel, moving :other loads over
irradiated fuel, CORE ALTERATIONS, or:0PORVs? when Required
Action A.1 cannot be completed within the. required
Completion Time, the OPERABLE SGTS-subsystem should
immediately be placed in operation. This action ensures q
that the remaining subsystem is OPERABLE, that no failures

- that could arevent automatic actuation have occurred, and
that any otler failure would be readily detected.

.An alternative to Required Action 0.1 is '.o suspend *

activities that represent a potential fo'. releasing
radioactive material to the secondary cientainment, thus
placing the plant in a condition that ainimizes risk. If

applicable, CORE ALTERATIONS, handling of irradiated fuel,
. or moving other loads over irradiatrd fuel must immediately
be suspended. Suspension of these activities snall not
preclude completion of movement of a component to a sa4

(continued)

(continued)
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SGTS |
8 3.6.4.3

BASES (continued)
1

ACTIONS position. Also, if applicable, actions must immediately be
(continued) initiated to suspend OPDRVs in order to minimize the

probability of a vessel draindown and subsequent potential
for fission-product release; actions must continue until
OPDRVs are suspended.

D.l. D.2. and D.3 |

two SGTS subsystems art inoperable, if applicable, CORE
MALTERATIONS, handling of irradiated fuel in secondary

dVcontainment, or moving other loads over irradiated fuel must
. h immedjetely;be susp?nded. Luspension of these activities

Vsha11Jnotapreclude completion of movement of a component to
V sife,pokitioh, Also, i# applicable, actions must

immediately betinitiated te suspend OPDRVs in order to
minimize"tha, probability of a vessel draindown and
subsequent 5 potential for fission-product release; actions
must cor)tinue until 0PORVs are suspended.

,, m -

, ,

y 4 _p,
SURVEILLANCE SfL d ad % ['
REQUIREMENTS /M . ?" &

(- Operaiing each SGTS subsystem for 2 [10] hours ensures that
both subsystems-are;0PERABLE3and<that al.1 associated

- controls are functio'ning . properly.'."?It also ensures that
blochge, fan or motor failure,, or? excessive vibration can
be detseted for_ corrective actionF OpeiFation with the ;

'heaters on (automat.ic heater < cycling to maintain
ltemperatuce) for 2 [10] hours;every 31 days eliminates |

moisture on the adsorbers and HEPA filters. The 31-day |
Frequency was developed in consideration of the known
reliability of fan motors and controls and the two-train i

redundancy available. J

SR 3.6.4.3.2

The ventilation Filter Testing Program (VFTP) (Specification'

S.8.4.S) encompasses all the SGTS filter tests consistent
with Regulatory Guide 1.52 (Ref. 6). The VFTP includes
testing HEPA filter performance, charcoal adsorber,

efficiency, minimum system flow rate, and the physical
properties of the activated charcoal (general use and
following specific operations). Specific test frequencies

(continued),

(continued)Op
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SGTS
B 3.6.4.3

BASES (continued)

SURVEILLANCE and additional information are discussed in detail in the
REQUIREMENTS VFTP. The following tests are included:

(continued)
a. Verification of the in-place (cold) penetration and

bypass dioctyl phthalate (DOP) test leakage of each
SGTS train (the cold D0P test confirms the v.Udity of-
the pre-installation hot DOP test and allous propr
fi tot performance to be inferred);
A9%

4 ificiation of the in-place penetration and bypass
b. hhalogenated hydrocarbon refrigerant gas test leakageg
yofeachiSGTStrain(thistestdeterminesthatno

, ;

Verifjn$!,yx
A WR

charcoal sample"f the methyl iodide penetration of a
tioniofc.

from each filter bed (this test|

varifies ,that the charpnal adsorption capability is
-within re' quired <.limiti)F

f yff 3+
Verificationh:dtSthe!flowrateofeachSGTStrainand! d.

,

| the pressure drop"acrbss the rcombined prefilters, HEPA
'

filters, and charcoal adsorbertbanks are within the
| required limits; and , , 'Q,,,

|
Verification, for systems with hea%, u

L e. ters, of the proper
| functionofeachSGTStrain'sheatys/g
| SR 3.6.4.3.3 , j./

'

m.
This SR demonstrates that each SGTS subsystem starts on
receipt of a simulated or actual initiation signal. While
this SR can be performed with the reactor at power,
operating experience has shown that these components usually
pass the SR when performed on the 18-month Frequency.
Therefore, the Frequency was found to be acceptable from a

'

'

reliability standpoint. -'

SR 3.6.4.3.4

This SR demonstrates that the cooler bypass damper can be
opened and the fan started. This ensures that the
vontilation mode of SGIS operation is available. While this
SR can be performed with the reactor at power, operating
experience has shown that these components usually pass the,

(continued)

(continued)
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SGTS

B 3.6.4.3

(m) BASES (continued)
v

SURVEILLANCE SR when performed on the 18-month Frequency. Therefore, the
REQUIREMENTS Frequency was found to be acceptable from a reliability

(continued) standpoint.

-

REFERENCES 1. Title 10, Code of Federal ksgulations, Part 50,

q/@g Appendix A, GDC 41, "Containnent Atmosphere Cleanup."M s. gTitle 10, Code of Federal Regulations, Part 100.11
Adp* " Determination of Exclusinn Area low Population Zone
Nja

y";ne;d&and Population Center Distance."
f

4,A
3/* NUREG20800, Standard Review Plan for the Review cf

sSif ty Analysis Reports for Nuclear Power Plants,t
C, Branch Technical Position, CSB 6-3, " Determination of

* Bypass Leakage Paths in Dual Containment Plants."
4o ' rs.

4. (U$ft"Name):FSAR Section [ ], "[ Containment
i

Systems).$,

5. [ Unit Name]'FSAR, Section [ ], "[Accf dent Ar.alysis].':
O .. 3,o y1

(] 6. Regulatory Guidell~.52, Rev.;2, " Design, Testing and
Maintenance Criteria for Post; Accident Engineered'

Safety Feature' Atmospheric Cleanup System Air
Filtration and Absorption Units of Light-Water Cooled
Nuclear Power Plants."

.
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RHRSW System '

B 3.7.1
.

B 3.7 PLANT SYSTEMS j,

i
' B 3.7.1 Residual Heat Removal Service Water (RHRSW) System

i

BASES

BACKGROUND The RHRSW System is designed to provide cooling water for
the Residual Heat Removal (RHR) System heat exchangers which
are required for a safe reactor shutdown following a design
basis transient or accident. The RHRSW System is operated
whenever the RHR heat exchangers are required to operate in

gthe shutdown cooling mode or in the suppression pool cooling
iforsprayjmodeof-theRHRSystem.

g% , TheAIRSW, System consists of two independent and redundantsu ,

i$'subsystensy Each subsystem is made up of a henier.

, two
(4000)exchang(gpa pumps,; a suction source, valves, piping, heatz

eruand; associated instrumentation. Either of the
two subsystems 51s capable of providing the required cooling
capacity with one pumpyoperating to maintain safe shutdown
conditions? The two| subsystems are separated from each

.other by normallyielosed motor-operated cross-tie valves,
so that failure of-o'n'e subsystem will not affect the i

OPERABILITY of theiother subsystem. The RHRSW System is |

O'
designed with sufficientfredundancy so that no single active
component failure'can p'revent it=from achieving its dcsign
function. The RHRSW[ System is described in Reference 1.

Cooling water is pumped by the RHRSWpumps from ar, ultimate
heat sink (VHS) water source, through the tube side of the
RhR heat exchangers, and discharges to the (cooling towers
where the heat is rejected-through direct contact with
ambient air]. A minimum-flow line from the pump discharge
to the intake prevents the pump from overheating when
pumping against a closed discharge valve. The VHS is
considered part of the Plant Service Water (PSW) System (see
LC0 3.7.2) and is described in B 3.7.2.

The system is initiated manually from the control room.
-

If operating during a loss-of-coolant accident (LOCA), the
system is automatically tripped to allow the emergency
diesel generators (EDGs) to automatically power only that
equipment necessary to reflood the core. The system can be
. manually started any time 10 minute"s after the LOCA,, or
manually started any time the LOCA signal is manually or
automatically overridden.

(continued)

O
'
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RHRSW System
B 3.7.1

BASES (continued)

APPLICABLE The RHRSW System removes heat from the suppression pool- to
5AFETY ANALYSES limit the suppression pool temperature and primary

containment pressure following a LOCA. This ensures that
the primary containment can perform its function of limiting
the release of radioactive materials to the environment
following a LOCA. The ability of the RHRSW System to
support long-term cooling of the reactor or primary
containment is discussed in References 2 and 3. These
analyses explicitly assume that the RHRSW System will
provide 0dequate cooling support to the equipment required
for safe"shuttan. These analyses include the evaluation of-

theilenc 4ermbasts LOCA./'piimary containment response after a design
% .c y

~

,,

The safety"analysestfor long-term cooling were performed for
various combinations ofiRHR System failures. The worst-case
single failure that.would affect the performance of the
RHRSW System is any failure that would disable one subsystem,

of the RHRSW System. For these analyses (Ref. 2), manual
initiation of the'0PERABLE. RHRSW subsystem and the
associated RHR System:is assumed to occur (10] minutes after
a Design Basis Accident ((DBA). The RHRSW flot assumed in
the analyses is [4000] 'gpa'per pump _ with two pumps operating
in one loop. In this case, the maximum suppression. chamber
water temperature and pressurc.are [206.4] F and
(36.59] psig, respectively, well below the design

~

teeerature of [340] F and maximumtallowable pressure of
(6C psig.

3

The RHRSW System satisfies of Criterion'3 of the NRC Interim
Policy Statement.

LCO Two RHRSW subsystems provide the required redundancy to
ensure that the system functions to remove post-accident
heat loads, assuming the worst-case single active failure
occurs co%cident with the loss-of-offsite power.

. A typica'i subsystem is considered OPERABLE when it has two
OPERABLE pumps and an OPERABLE flow path capable of taking
suction from a UHS watcr source and transferring the water
to the RHR heat exchangers at the assumed flow rate.'
Additionally, the RHRSW cross-tie valves (which allow the
two RHRSW loops to be connected) must be closed so that
failure of one subsystem will not affect the OPERABILITY of 5

the other subsystems.*

(continued)
f

(continued)
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RHRSW Sys.em

E P ?.7.1

BASES (continued).

LCO
.

..
An. aidequate suction source is not addressed in this LCC i

(continued)~ since the minimum net positive suction head-(NPSH) ([=].ft
Mean Sea . Level 'in-the pump well) is bounded by the PSW putip-

requirements'(LC0 3.7.2).

[For this. facility, an. OPERABLE RHRSW subsystem consists of
the following:]

.

[Forhthis facility, the following support systems must be .

OPERABLE to ensure RHRSW System OPERABILITY:] -i

.- g r y
[For this facility,.those required support systems which,'

upon their failure, do not declare the RHRSW System,

m&weble/and their justification are as follows:]M
WgQ-

[For tht Wfacility, the supported systems impacted by the
*

inopsrability ofythe RHRSW Syrtem =and the _ justification for
whethsr or notTeach supported system is declared inoperable
areias follows:]'

# j-%g;'
,.._.,s,

,

-
,

%"qgg..

APPLIC'BILITY- In MODES 1.-2,.and;|3[ thi RHR$W System is required-to be '

E [Oh OPERABLE to support?the W ERABILI1Y of the RHR System for
.

primary containment cooli4(LC0'3.6.2.3 and LC0 3.6.2.4)
and decaj-heat removaF (LCOs3,4.6) k Therefore, the
applicability _is consistent with these systems'

Lrequirements.- |

In MODES-4 and 5, the.0PERABILITY requiraments.of the RHRSW
System are determined by the-systems'it supports. !

>
,

-, .
- .

For this LCO, a Note has been added to provide. clarificationr ,

that all' components- of the~ RHRSW System are treated as an
entity with a single Completion Time.

. ,

ACTIONS Ad
.

If one-RHRSW pump is inoperable, it mat be restored to
OPERABLE status within 30 days. In this Condition, the
remaining OPERABLE RHRSW-pumps are adequate to perform the

y RHRSW heat-removal function. Overall reliability is
reduced, however,Lbecause a single failure in the OPERABLE

: subsystems could result in reduced RHRSW capability. The-

(continued)
'

,
. (continued)

'

.
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RHRSW System
B 3.7.1

BASES (continued) :

ACTIONS 30-day Completion Time is based on the remaining RHRSW heat-
(continued) removal capability, including enhanced reliability afforded

by manual cross-connect capability, and the low probability
of a DBA with concurrent worst-case single failure. [For
this facility, an inoperable pump consists of the
following:]

IL]

Required tion B.1 is intended to handle the inoperability
of one~RHRSWesubsystem for reasons other than Condition A.
Tha1 Completion | Time of 7 days is allowed to restore the
RHR$W subsystem to 0PERABLE status. The Completion Time wass

choientinclight cffthe redundant RHRSW capabilities afforded
by the:0PER/8LE subsystem and the low probability of an
eventrequiing,RHRSW|occurringdar'< this period.f

'
s

* i

'

With one RHRSW$tibsystemiinoperable, verify that the
'

Required Actions have;been2 initiated for those supported
systems declared inoperable by the,inoperability of the
support RHRSW subsystemLWithin a Completion Time of
[ ] hours.

'

, c
y .

The [ ]-hour Completion Time is defined'as the me t limiting ,

of all the Required Actions for all~ the supported systems
that needed to be declared inoperable upon:the failure of
one or more support features specified under! Condition C.

- Required Action C.1 ensures that those identified Required
Actions associated with supported systems impacted by .the
inoperability of RHRSW subsystem have been initiated by
entering the supported systems' LCOs. (Alternatively,the
appropriate Required Actions for the supported systems may
be listed in the Required Actions for Conditions (C of this
LC0.]

[For this facility, the identified supported systems'
.Required Actions are as follows:] l

DJ,_

*
With one RHRSW subsystem inoperable, and one or more
required support or supported features inoperable associated

(continued)

f (continutd)

O
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{
'

RHRSW System'
B 3.7.1

,o BASES (contir.ued)
( )v

ACTIONS with the other redundant RHRSW subsystem; a loss of function
(continued) capability results, and LC0 3.0.3 must be entered

immediately. However, if the support or supported features'
LCOs take into consideration the loss-of-function situation,
then LCO 3.0.3 may not need to be entered.

An example illustrating this situation would be when a
support RHRiW subrystem is declared inoperable, the
redundant coenterpart :;upported pHR system and its support
systems must be OPERABLE, otherwise a loss-of-functional

A loss-of-functional capability in this
#s'capabilityextsts.> case mayiplace the operation of the plant outside the safety
's , analysis. Therefore, immediate actions must be taken to

Mbrin@the , plant to a MODE outside the Applicability of the
~LCO*erfheRHRSWsystem.

L&
'

With both-RHRSW subsystems inoperable for whatever reasons,
the RHRSW System will:not be raoable of performiag its-,

E. intended function. At: ter:at one subsystem must ')e restored
to OPERABLE status yithin 1 hour. The Completion Time is
consistent with thettime provided by LCC ? n ~,, involving

p loss of function situations.
' (For this facility, the completion Time of 1 hour can be

extended for the following reasonsi);

L 'l .and_El

If the RHRSW subsystems are not" restored to OPERABLE status
within the associated Completion Times, the plant must.be
placed in MODE 3 within 12 hours and subsequently in MODE 4
within 36 hours. If MODE 4 cannot be achieved because of the
inoperable RHRSW subsystems, the reactor coolar; temperature
should be mairlained as low as practicable, us.ng an
alternate d:. cay-heat-removal method. In MODr 4, system
requiremtats are specified in LC0 3.7.2. [Far this
facility, an alternate decay-heat-removal method consists of
the following:] The allowed Completion Tir.es are
reasonable, based on operating experience to reach the
required MODES from full power in an ordrrly manner and
without challenging plant systems.

(continued)

<

,
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RHRSW System
B 3.7,1

BASES (continued)

SURVEILLANCE SR 3.7.1.1
REQUIREMENTS

'

Verifying the correct alignment for manual, power-operated,
and automatic valves in the RHRSW flow path provides
assurance that the proper flow paths will exist for RHRSW
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valver were /erified to be 11. the correct position
prior to locking, sealing, or securing. A valve is also
allowed;*,o be in the non-accident position, provided it can
be aligned tolits accident position. This is acceptable
because the RHRSW system is a manually initiated system.
This.SR does;not require any tescing or valve manipulation.
Ratheruit' involves verification that those valves capable

eof being'mispositioned are in the correct position. This SR
does not apply'to valves that cannot be inadvertently
misalignedg such:as check valves.

The 31-day Frequency cf this:SR was derived from Inservice
Inspection and' Testing Program requirements for performing
valve testing-at lease,once every 92 days. The Frequency
was further justified'in. view of otner procedural controls
governing valve operation.Tand as a.means of providing
assurance of correct valve positions,.

L
REFERENCES 1. (Unit Name] FSAR, Section [ ], "[ Title]L"

2. (Unit Name] FSAR, Chapter [15], "(Accident Analysis]."

3. (Unit Name] FSAR, Chapter [0], "(Engineered Safety
Features]."

.

L

i

O.
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PSW System and UHS
B 3.7.2

r
B 3.7 PLANT SYSTEMS

B 3.7.2 IPlantl Service Water (PSW) System and Ultimate Heat Sink (VHS)

BASES

BACKGROUND The [ Plant] Service Water (PSW) System is designed to
provide cooling water for the removal of heat from
equipment, such as the emergency diesel generators (EDGs),
residual heat' removal (RHR) pump coolers, and room coolers -

'fferEmergencyCoreCoolingSystem(ECCS) equipment, required

j%pforasafereactorshutdownfollowingaDesignBasisAccident (DBA) or transient. The PSW System also provides
Wcooling toiplant components, as required, during normal

" operation;/Upon receipt of a loss-of-offsite power or loss-
of-coolant-accident (LOCA) signal, non-essential loads are

automatically? divided between PSW Divisions I and II, and
.-isolated, the essential loads are

automitically
one PSW pump:is automatically started in each division.

;r-
.

The PSW Shtem con $fsts of the VHS and two independent
cooling water headers"(subsystems A and B); each of the

n latter with two pumps and their associated piping, valves,

(V) and instrumentati.on.' Each of-the two PSW pumps in each
subsystem is sized so either can provide sufficient cooling
capacity to support'the required safety-related systems
during safe shutdown'~of the ' unit following a LOCA.
Subsystems A and B are redundant and separated from each
othar so failure of one subsystem;will not affect the
OPERABILITY of the other. Cooling water for the RHR System
heat exchangers required for a safe reactor shutdown
following a DBA or transient is provided by the Residual
Heat Removal Service Water (RHRSW) System (see LC0 3.7.1).

The UHS has been defined as that complex of water sources,
including necessary retaining structures (e.g., a pond with
its dam or a river with its dam), and the canals or conduits
connecting with the sources (Ref. }}. If ccoling towers or_-
portions thereof are required to a:complish the UHS safety

. functions, they should satisfy the_ same requirements as the
sink. The two principal safety functions of the UHS are _the
dissipation of residual heat after reactor shutdown, and
dissipation of residual heat after an accident.

(continued)

(continued)

t
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PSW System and UHS |
B 3.7.2

BASES (continued)

:

BACKGROUND A variety of complexes are used to meet the requirements for
(continued) a UHS.- A lake or an ocean may qualify as a single source.

If the complex includes a water source contained by a i

fabricated structure, it is likely that a second source will
have been required, i

The basic performance requirements are that a 30-day s'upply
of water,(Ref.1) be available and that the design bases
temperatures:of safety-related equipment are not exceeded.
Basins 7of cool _ing towers generally include less than a
30rday"supplyJof water, typically 7 days or less. Assurance
of430-day,supplyxis then dependent on other sources and
makeup systems forL replenishing the source in the cooling
tower basin, for~smalk r basin sources, which may be as
small' as a luday~ supply, the systems for replenishing the
basin andethe"backupz sources become sufficiently important
that the makeup system itself may be required to meet the
same design criteria as an, engineering safety feature (ESF)
(e.g., single feature considerations), and multiple makeup
water sources may_be; required.

It follows that the many variations'in the UHS
configurations will result in many ' plant-to-plant variations
in OPERABILITY determinations >and in SRs. The Actions and
SRs for this LC0 are illustrative'for a-UHS consisting of a
cooling tower with makeup water and'a river.

A typical cooling tower UHS complex consists of one or more
concrete makeup water basins with one.-or more cooling
towers, two or more independent fan: cells per cooling tower
(for one division), and cooling water pumped from a river
(for the other division). Cooling water is pumped from the
cooling tower basin and river by either of the two PSW pumps
in each subsystem to the essential components through the
two-mair, redundant supply headers (subsystems A and B).
After removing heat from the components, the water from one
division is discharged to the cooling tower where the heat
is reject ~ed through direct contact with ambient air and then
returned to the makeup water basin. Water from the other
division is discharged to the river. Normal makeup for the
basin is provided automatically by the PSW System.

Subsystems A and 8 supply cooling water to redundant
equipment required for a safe reactor shutdown. Additional
information on the design and operation of the PSW System

(continued)

(continued)
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PSW System and UHS
B 3.7.2

,

Q BASES (continue'd)

BACKGROUND-- . andiUHS, along with the specific equipment for which the PSW
-(continued) System supplies cooling water, is described in Reference 2.

The PSW System is designed to withstand?a single active or.

passive failure coincident with a loss-of-offsite power
without losing the capability to supply adequate cooling
water to equipment required for safe reactor shutdown.
Following a.0BA or transient, the PSW System will operate

.

automatically without operator. action.
g|$W . }

APPLICABLE he vol e of-each water source' incorporated in an-UHS
SAFETY ANALYSESy"comple('is; sized such that sufficient water inventory is

ava11hble1foWa11 PSW System post-LOCA cooling-requiremtnts
, for a 30-day. period with no additional. makeup water source''

availables(Re".C2). The ability of..the PSW. System to.
support long4erm cooling of. the reactor containment is
assumed inievaluations of the equipment required for safe

- reactor shutdown presented in~ References 2, 3, and 4. These
analyses include [theJevaluation of'the long-term primary ~

-Systemprovides-doolingtofva. design-basis-LOCA..ThePSW
: containment response 6after a-

-

a

rious components assumed to <

O, , function during a1LOCA (e.g. 'RHR; core spray, and-RHRSW
' pumps). Also,-the abilityLto provide onsite emergency ACr
power is' dependent onithe abilityrof the PSW System to cool
the EDGs. <

%
:[The safety analyses:for long-term containment cooling were !

performed (Ref.,4) for a LOCA concurrent with-a loss-of-'

offsiteLpower, -and minimum available! EDG power. - The worst-
case ' single: failure that would affect the performance of the
'PSW System isithe' failure of one of the two EDGs -that would-

. in-turn affect-one PSW subsystem. Reference 2 discusses PSW
System performance-during,these conditions.).

.

The PSW ~ System together wit' h the UHS: satisfy Criterion 3 of
-the'NRC Interim Policy Statement.

'
LCO The OPERABILITY of subsystem A (Division I).and subsystem B

(Division II) of.-the PSW System is required to ensure the
effective-operation of the RHR System in removing heat from

(continued)

.(continued)

O~
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PSW System and UHS
B 3.7.2

~ BASES (continued)

LCO the reactor, and the effective operation of other safety-
(continued) related equipment during a DBA or transient. Requiring both

subsystems to be OPERABLE ensures either subsystem A or B
will be available to provide adequate capability to meet
cooling requirements of the equipment required for safe
shutdown in the event of a single failure.

An OPERABLE subsystem has an GPERABLE UHS with both of the
associatadipumps OPERABLE, and an OPERABLE flow path capable
of tak1pg suction from the associated PSW cooling water
sawye'and treesferring the water to the appropriate plant
efMjpment, j,0PERABILITY of the VHS is based on a maximum
watestemperaturefof. [90] F with OPERABILITY of subsystem A
requiring a' minimum basin water level at or above elevation
[ ]ft [ ] inches 7sean sea level (which is equivalent to an
indicatedsl_e'vs1"of 2.F ;] ft), and (two] OPERABLE cooling
tower fans and OPERAI)ILITY of subsystem B requiring a
minimum water level in the pump well of the intake structurex

of [ ]ft [ ] inches mean| sea; level (or to an indicated level
of 2 [ ] ft). WP ~

) 'QD +

The isolation of the PSWSjstem:to: components or systems may
render those components;or systems inoperable, but does not 1

affect the OPERABILITY'of the'PSE System.
,. n

[Forthis'acility,thefolicwingUupporDsystemsmustbe
OPERABLE ;a ensure PSW System and UHS OPERAB1',.IYY:]

[For this facility, those required support systems which,
upon their failure, do not declare the PSW System and UHS
inoperable and their justification are as follows:]

[For this facility, the following support'd systems a-e
impacted by the inoperability of the PSW System and UHS and
the justification for whether or not each supported system
is declared inoperable:]

APPLICABILITY In H0 DES 1, 2, and 3, the PSW System and UHS are required to
be OPERABLE to support OPERABILITY of the equipment serviced
by the PSW System, and regt. ired to be OPERABLE in these .
H0 DES.

(continued)

(continued)
'
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PSW Systea and UHS
B 3.7.2

es

BASES (continued)_

APPLICABILITY In MODES 4 and 5, the OPERABILITY requirements of the PSW
(continued) System are determined by the systems they support.

A Note has been added to provide clarification that for this
LCO, all-components of the PSW System and UHS are treated as
an entity with a single Completion Time.

ACTIONS g R

k7dh llith, sin $A% e"PSWepump inoperable in one of the subsystems, the
4
Mgbl9 pum) must be restored to OPERABLE status within%

daysd;;IntitsCondition,theremainingOPERABLEPSW
pump even allowing for an additional single failure) are
ade 6 to' perform the PSW heat-removal function. The-
overa 1 reiteMlity is reduced, however. The 30-day
Completionifime is based on the remaining PSW heat-removal
function'te' accommodate:an additional single failure, and
the low probability off'n event during this time period.a

(For this facility, fan inoperable pump consists of the
following:] $* ,

y -

. . :.
With one PSW pump ino'perable'in bothiof the subsystems, one.

of the inoperable. pumps must be restored to OPERABLE status
within 7 days and the other must be restored to OPERABLE
status within 30 days. In this; Condition, the remaining
OPERALLE PSW pumps-(even allowing for an additional single
failure) are adequate to perform sne PSW heat-removal
functi ;.. Tha overall reliability is reduced, however. The-

7-day nd 30-day. Completion Times are based on the remaining
PSW heat-removal function to accommodate an additional
single failure and the low probability of an event during
this time period.

C.1 and C.2
i

Required Action C.1 assures that the required cooling
capacity will be available in the event of a DBA.

This Action may be satisfied by examining logs or other
information to determine whether the cooling tower fans may

(continued)
'

(continued)
| @
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PSW System and UHS |

B 3.7.2

BASES (continued) |

ACTIONS be out of service for maintenance or other reasons. It does i

(continued) not mean that it is necessary to perform the SRs needed to
demonstrate OPERABILITY of the fan. If there is not one
cooling tower fan per cooling tower OPERABLE, Condition G
must be immediately entered. The Completion Time of I hour
is sufficient for plant operation personnel to make this
determination.

x
For Action"C.2, if one cooling tower fan per cooling tower
is inoperable',,the inoperable cooling tower fans must be
restored to OPERABLE status within 7 days before action must
be(taken totroducef power. The specified Completion Time is
consistentFwith other LCOs for loss of one-half of a 200%-
capacityttrainiof an ESF System.

4, >y

The 7-day Comp 1kt_ ion: Time is based on the low probability of
an accident' occurring'during the 7 days that one cooling
tower fan is inoperable, the' number of available systems,
and the. time rbquired to reasonably complete the Requiredr

af |'iAction,

Qd
'

*

u au .,

With one PSW subsystem inoperable for reasons other than
Condition A, 72 hours are allowed ;to restore the PSW
subsystem to OPERABLE status. The" allowed Completion Time
takes into account the redundant PSW system capabilities
afforded by the OPERABLu subsystem and:the low probability
of an accident during this time period,'and is consistent
with the allowed Completion Time to, restore an inoperable
EDG or one low-pressure ECCS division to OPERABLE status.

'

L.1

With one PSW subsystem inoperable, or less than [one)
cooling tower fan (s) inoperable in one or more cooling
tower, or both instances, verify that the Required Actions
have been initiated for those supported systems declared
inoperable by the inoperability of the support PSW subsystem
or cooling tower fan (s) within a Completion Time of
[ ] hours.

'

The [ ]-hour Completion Time is defined as the most limiting
of all- the Required Actions for all the supported systems
that needed to be declared inoperable upon the failure of

(continued)

(continued)
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L PSW System and UHS
B 3.7.2

^

A
( BASES (continued)

ACTIONS one or more support features specified under Condition E.
(continued)

Required Action E.1 ensures that those identified Required
Actions associated with supported systems impacted by the
inoperability of PSW subsystem or cooling tower fans have
been initiated. This can be accomplished by ent ring the

. supported systems LCOs or independently as a group of

,1(gelred Actions need to be initiated every time Condition E
Re

entered. (For this facility, the following identified
ppo% systems are Required Actionn)

| db
-WitVonefPSW3ubsysteminoperable,ornomorethan(one]
coolingstewer fan (s) inoperable in one or more cooling*

towspat'ohbothiinstances;andoneormorerequiredsupport
or supported; features inoperable that are associated with
the othernedundant.PSW subsystem or cooling tower fans; a
loss-of-function capability results, and LC0 3.0.3 must be
immediatelyuentered.# However, if the support or supported
features' LCOs takeinto consideration the loss of function
situation, then LC,0f 3.0.3 mayfnot need to be entered.

() G.1 and G.2
"

e .

IftheRequiredActionsandassocidedCompletionTimesare
'

not met, or both PSW subsystems are? inoperable for reasons
other than Condition B, or the UHS Lis determined inoperable

i -

for reasons other than Condition C, the plant must be placed
in a MODE in which the LC0 does not apply. This is done by
placing the plant in at least MODE 3 within 12 hours,'and in
MODE 4 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

This condition includes the situation where MODE 4 may not
be achievable within the specified Completion Time because
of the inoperable'PSW subsystems, in which ca:e the reactor
coolant temperature should be maintained as low as
practicable using an alternative decay-heat-removal method.
When an adequate complement of components is available, the
plant should be ] laced in MODE 4. (For this facility, an
alternate decay-leat-removal method consists of the
following:]

(continued)
V
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PSW System and UHS
B 3.7.2

BASES (continued)

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

This surveillance verifie, that the cooling tower basins
have sufficient cooling water (as measured by basin water
level) to satisfy the design basis of 30-day cooling
capability with no external makeup source. With the VHS
water source below the minimum level, the affected PSW
subsystem'must be declared inoperable. The 24-hour
Frequencylissbased on operating experience related to
trending of'the parameter variations during the applicable
MODESP '

shi .2|si.317 V F
. a.. ''%

This SR venjfiss' theNater level inside the pump wells of
the intakenstructure;to be sufficient for the proper
operation of the'PfW' pumps (net positive suction head and
pump vortexing aretconsidered in determining this limit).
If a temporary weir iscin place, the (river] level must also
correspond to the level ~1nethe pump well of the intakem

structure. The 24-hour Frequency <is based on operating
experience related to trending of the parameter variations
during tF.e applicable MODES. '

SR 3.L2d '

Verification of the UHS temperature ensures that the heat-
removal capability of the PSW System is within the
assumptions of the DBA analysis. The-24-hour Frequency is
based on operating experience related to trending of the
parameter variations during the applicable MODES.

SR 3.7.2.4

0)erating each cooling tower fan for 2 15 minutes ensures-
t1at all fans are OPERABLE and tnat all associated controls
are functioning properly. It also ensures that fan or motor
failure, or. excessive vibration, can be detected for
corrective action. The 31-day Frequency was developed
considering the known reliability of the fan units, the j
redundancy available, and the low probability of significant

i
degradation of the cooling tower fws occurring between j
surveillances. It has also been hown to be acceptable !

through operating experience.

(continued)

(continued)
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PSW System and UHS 7
B 3.7.2 y

E
BASES (continued)

$SURVEILI.ANCE SR 3.7.2.5
REQUIREMENTS d

(continued) Verifying the correct alignment for manual, power-operated, 3
and automatic valves in the PSW flow path provides assurance #
that the proper flow paths will exist for PSW operation. |This SR does not apply to valves that are locked, sealed, or 3otherwise secured in position, since these valves were '

verified to be in the correct position prior to locking, 4
seaMag or securing. This SR does not require any testing ider valve, , manipulation. Rather, it involves verification ;

A0that these valves capable of being mispositioned are in the j
%;.cnrrect? position. This SR does not apply to valves that 3

%.cannetsbe inadvertently misaligned, such as check valves, jo.g e- %y
_7

The 31 M FreQSency of this SR was derived from Inservice i
InspectionfandqTesting Program requirements for performing 3
valve' testing at'least one every 92 days. The Frequency was 3further justified in, view of other procedural controls (
governing valve, operation and to provide added assurance of ;

valve correct; positions. ;
v- 3

SR 3.7.2.6 5 i'

y

This surveillance derifissathe a'utomatic isolation valves of $i

the PSW System will1automatica11yfswitch to the safety or i
emergency position to' provide cool'ing water exclusively to ;

the safety-related equipment during ancaccident event. This 9
surveillance also verifies the automatic * start capability of "

one of the two PSW pumps in eachssubsystem. ]
Operating experience has shown that these components usually
pass the SR when performed on the 18-month Frequency. (
Therefore, the Frequency was concluded to be acceptable from [a reliability standpoint. ~

>

1
1

REFERENCES 1. Regulatory Guide 1.27, " Ultimate Heat Sink for Nuclear il
Power Plants," Revision 2, January 1976. ij

2. (Unit Name] FSAR, Section (4], "(Auxiliary Systems)."
=

3. (Unit Name] FSAR, Section (6), "[ Engineered Safety
'

Features]."
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DG 1B SSW System
B 3.7.3

,.S
'

. B 3.7 PLANT SYSTEMS-

B.3.7.3 Diesel Generator 1B (DG 13) Standby Service Water (SSW) System
(Optional)

BASES
I I 'll | I I II I

BACKGROUND _ The DG 1B SSW System is designed to provide cooling water
for the removal of heat from the DG 1B. :DG 1B is the only

,

co;mponent served by the DG 1B SSW System.
v os

gNDGilB SSW pump auto-starts upon receipt of a diesel

kgpgenerator start signal when power is available to the pump'selectrical bus. Cooling water is pumped from the [ river) by
%the 0G'1B,SSW pump to the essential diesel generator

i compone.nts'through the SSW supply header. After removing
heat fresLthe components, the water is discharged to the
plantissrvice, water (PSW) discharge header. The capability
exists to manually cross-connect the PSW System to supply
cooling tolthe DG 1B during times when the SSW pump is
inoperablei A complete description of the DG IB SSW System.-

is presentednin1 Reference 1.
2''S. ,

APPLICABLE. The ability of the DG IB SSW System to provide adequate
SAFETY ANALYSES . cooling.to the DG IB is' an11mplicittassumption for the

' safety analyses presented in' References 2 and 3. The
ability to provide onsite emergency AC< power is dependent on
the ability of the DG 1B SSW System to7 coo'. the DG 18.

The DG 18 SSW System satisfies' Criterion 3 of the NRC
Interim Policy Statement. ,

_._.

LC0 The OPERMILITY of the DG 1B SSW System is re.luired to
provide a coolant source to ensure effective operation of
.the DG 18 in caso of an accident or transient event. The
OPERABILITY of the DG 1B SSW System is based on having an
OPERABLE pump and an OPERABLE flow path.

An adequate suction source is not addressed in this LC0
since the minimum net positive suction head of the DG 1B SSW
pump is bounded by the PSW requirements (LCO 3.7.2).

(continued),_

(continued)
p
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DG 1B SSW Systea
B 3.7.3

BASES (continued)

LCO [For this facility, the following constitutes an OPERABLE
(continued) DG IB SSW System:)

[For this facility, the following support systems must be
OPERABLE to ensure DG 1B SSW System OPERABILITY:]

[For this facility,ithose required support systems which,
upon thelp4 failure, do not declare the DG 18 SSW System
inoper,ableland their justification are as follows:]

/W 'Cn

<Q f
The %'nediby theiriguIred OPERABILITY of the DG 1B (LC0 3.8.1irementsN r, OPERABILITY of the DG 18 SSW System are

APPLICABILITY
gover

and LC0 3.8 t)i g jA
j ig/ b rf
l -

,.

y . . y ''

| ACTIONS A.1 and A.2 'T .,, # N 7,

egg ' f,

IftheDG1BSSWSystem11silhoperable,theOPERABILITYof
the DG 18 is affected duetto loss'ofrits cooling source;
however, the capability'existsito'' provide cooling to the
DG IB ' Diesel Generator from:theiPSW System of Unit [1].
Continued operation is allowed for 60 de(ys if the

| OPERABILITY of the Unit (1) PSW Sfstem, with respect to its
capability to provide cooling to the OG 18,fcan be verified.
The 8-hour Completion Time is based on the time required to
reasonably complete the Required Action, and the low

I probability of an event requiring DG'1B occurring during
this period. The 31-day' verification of the Unit [1] PSW
lineup to the DG 18 is consistent with the PSW valve lineup
SRs.

| The 60-day Completion Time for restoration of the DG 1B SSW
System to OPERABLE status allows sufficient time to repair

.

the system, yet prevents indefinite operation with cooling '

water provided from the Unit (1) PSW System.

The Required Actions have been modified by a Note that
indicates that the provisions of LC0 3.0.4 are not
applicable. As a result, a MODE change is allowed when the
DG 1B SSW System is inoperable, provided the DG IB has an
adequate cooling water supply from the Unit [1] PSW.

L

,
(continued)

(continued)

O
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DG 1B SSW System
B 3.7.3

O BASES (continued)
.G)

ACTIONS Ikl
(continued)

If cooling water cannot be made available to the DG 1B
within the 8-hour Completion Time, or if the DG 1B SSW
System is not restored to OPERABLE status within 60 days,
the DG 1B cannot perform its intended function and must be
immediately cicelared inoperable. The appropriate LCO that
re 'tres the DG 10 to be OPLhABLE, LC0 3.8.1 or LC0 3.8.2,

'ibe entered.v g
e y.c _ ,

R[hERT7:3.1D%
pj ,

SURVEILLANCE
REQUIREMENTS w# MV

Verifyingithe c6rrect alignment for manual, power-operatec ,
andWomatic valves in the DG 18 SSW System flow path
provides assurance that the proper flow paths will exist for

"
DG 1B SSW 4 stem operation. This SR does not apply to
valves th4t are locked,1 sealed, or otherwise secured in
position tilace thesedralves were verified to be in they

correct position prior to locking, sealing, or securing. A
valve that receives;an automatic actuation signal is allowed

7
to be in a non-accident position, provided the valve will
automatically reposition?in This SR
does not require anyltesting,the^proner stroke time.or valve manipulation.Rather,

;
\

it involves verification that those valves capable of being
mispositioned are in the correct position. This SR does not
apply to valves that cannot be inadvertently misaligned,
such as check valves.

The 31-day Frequency of this SR was derived from Inservice
Inspection and Testing Program requirements for performing
valve testing at least once every 92 days. The Frequency
may be further justified in view of other procedural
controls governing valve operation, and to provide added
assurance of valve correct positions.

SR 3.7.3.2

This SR ensures that the DG 1B SSW System pump will
automatically start to provide required cooling to the DG 1B
when the DG 1B starts and the respective bus is energized.

(continued)

(continued)

C
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DG 1B SSW System
B 3.7.3

BASES (continued)

SURVEILLANCE Operating experience has shown that these components usually
REQUIREMENTS pass the SR when performed on the 18-month Frequency, which

(continued) is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint. y

REFERENCES 1. [UnifName)FSAR,Section[ ),"[ Title)."

2.*-[dnitName]FSAR,Section[6),"[EngineeredSafety
, Features)."

3. '[ Unit'Name]'FSAR,.Section (15), "[ Accident Analyses]."

9
.

O
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Control Room AIRP System
B 3.7.4

im
B 3.7 PLANT SYSTEMS

B 3.7.4 Control Room Air Intake. Recirculation. and Purification (AIRP)
System

BASES

.

BACKGROUND The Control Roam AIRP System provides a radiologically
controlled environmen* ' om which the plant can be safely
, operated following a oign Basis Accident (DBA).

/y
~

,

MThe safety-related function of AIRP System includes two
% independent and redundant high efficiency air filtration

% subsystems O Each subsystem consists of a demister, an
* electric 1 heater, a prefilter, a high efficiency particulate

air (HEPA) filter, an activated charcoal adsorber sectior., a
second HEPA;f.ilter for emergency treatment of recirculated
air or outside supply air, a booster fan, an air-handling
unit (excluding the condensing unit), and the associated
duct workl.and dampers.10emisters remove water droplets from
the airstrean N Prefilters and HEPA filters remove
particulate matter, which may be radioactive. The charcoal
adsorbers provide ~ La', holdup peri,od for gaseous iodine,
allowing time foridecay.-

o)
4

( ?e

The AIRP System is afstandb,ytsystem, parts of which also'

-

operate during normal' plant operations to maintain the
control room environment. Upon receipt of the initiation
signal (s) (indicative of conditions"that* could result in
radiation exposure to control: room personnel), the AIRP
System automatically switches to the isolation mode of
operation to prevent infiltration of contaminated air into
the control room. A system of dampers isolates the control
room, and a part of the recirculated air is routed through
either of the two filter subsystems. Outside air is taken
in at the normal ventilation intake and is mixed with the
recirculated air before being passed through one of the
charcoal adsorber filter subsystems for removal of airborne
radioactive particles.,

The air entering the control room is continuously monitored
by radiation and toxic gas detectors. One detector output
above the setpoint will cause actuation of the emergency
radiation mode or toxic gas isolation mode, as required.

(continued)

(continued)

v
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Control Room AIRP Systea
B 3.7.4

BASES (continued)

BACKGROUND The actions of the toxic gas isolation mode are more
(continued) restricted and will override the actions of the emergency

radiation mode.

The AIRP System is designed to maintain the control room '

environment for 30-days continuous occupancy after a DBA
without exceeding 5 rem whole-body d. A single AIRP
subsystem <will pressurize the control avam to about
(0.1] inches; water gauge to prevent infiltration of air from
surrounding' buildings, and provide an air exchange' rate in
excess of [25]5 per hour. AIRP System operation in
msintaining the control room habitable is discussed in
Referencas71Jand 2 N.

%w ps,
.,

khCokrol.RoomAIRPSystemtomaintaintheAPPLICABLE The abilit
habitability of the control, room is an explicit assumptionSAFETY ANALYSES 2
for the safety 2 analyses presented i . References 3 and 5.
The isolation mode.ofzthe'AIRD S.r tem is assumed to operates

following a loss-of-c'colant%ccident (LOCA), fuel-handling
accident, main steam line" break (HSLB), and control rod drop
accideat (CRDA) (Ref.1)W Theiradiological doses to control
room personnel as a result of the various DBAs are:

summarized in Reference 56i$ ingle-failure criteria are met,i

since all active components are located intthe redundant
portions of the system. No single active orzpassive
electrical failure will cause the loss'of'outside or
recirculated air from the control room.

'

The Control Room AIRP System satisfies Criterion 3 or che
NRC Interim Policy Statement.

:

LC0 Two redundant subsystems of the AIRP System are required to
ensure that at least one is available, assuming a single
failure disables the other subsystem. Total system failure
could result in exceeding a dose of 5 rem to the control
room operators in the event of a DBA.

The Control Room AIRP System is considered OPERABLE when the
individual components necessary to control operator exposure

(continued)

(continued)

|

,
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Control Room AIRP System
B 3.7.4 {

BASES (continued)

'LCO are OPERABLE in both subsystems. A subsystem is considered 1

(continued) OPERABLE when its associated: l

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorbers are not excessively
restricting flow and are capable of performing their

,.p)filtrationfunctions;
$ kdeter, demister, ductwork, valves, and dampers are

'q}/- )" OPERABLE, and air circulation can be maintained; and

%h$5'-
Inadditten,th$!controlroomboundarymustbemaintained,
incleding4he., integrity of the walls, floors, ceilings,

.ductwork, andiaccess doors.

[For this 11,ity;6khIfollowingsupportsystemsmustbe
OPERABLE to, ensure" Control Room AIRP System OPERABILITY:]

WN g Q _[Forthisfacility$(those,requiredsupportsystemswhich,
'

A upon their failure;9do notideclare the Control Room AIRP '

. System inoperable"and thatjustification are as follows:)qye s %

APPLICABILITY inh 0 DES 1,2,and3,th'eAIRPSyIs $ st be OPERABLE to
control operator exposure duringrand following a DBA, since
the DBA could lead to a fission-product release.

In MODES 4 and 5, the probability and consequences of a DBA
are reduced because of the pressure and temperature
limitations in these MODES. During handling of irradiated
fuel in the primary or secondary containment, when moving
loads over irradiated fuel, during CORE ALTERATIONS
operations with a potential for draining the reactor vessel
(0PDRVs), the AIRP System must be OPERABLE. Significant
radioactive releases can be postulated to occur under these
situations, and control room isolation could be required as
well.

(continued)
;

i-

s
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Control Room AIRP Syste]
B 3.7.4

BASES (continued)

ACTIONS Ad

With one AIRP subsystem inoperable, the inoperable AIRP
subsystem must be restored to OPERABLE status within 7 days.
In this Condition, the remaining OPERABLE AIRP subsystem is
adequate to perform control room radiation protection. The
7-day Completion Time is based on the low probability of a
DBA occurring during this time period, and the fact that the
remaininssubsystemcanprovidetherequiredcapabilities.

Tha'c nEurrest! failure of two AIRP subsystems would result
inithe loss;of functional capability. Therefore, LC0 3.0.3
must entered i_mmediately.

B.1 and 8.2 o
,

In MODE 1, N, or 3, if the inoperable AIRP subsystem cannot
be restored to.0PERABLE status within the associated
Completion Time, the plant must be placed in a MODE that
minimizes risk. .This is~done by placing the plant in at
least MODE 3 withi- 121 hours, and,in MODE 4 within 36 hours.
The allowed CompitM on Times are reasonable based on
operating experience to'. reach the required MODES from full
power in an orderly manner and without challeng'ng plant
systems.

ful
During handling irradiated fuel in the primary or secondary
containment, or when moving loads over irradiation fuel, or
during CORE ALTERATIONS or OPDRVs, when Required Action A.1
cannot be completed within the required Completion Time, the
OPERABLE AIRP subsystem may be placed in the isolation mode.
This action ensures that the remaining subsystem is
OPERABLE, that no failures that could prevent automatic
actuation will occur, and that any active failure will be
readily detected.

Required Action C.1 is modified by a Note to alert the
operator to place the system in the toxic gas protection
mode if the toxic gas auto-swapover capability is
inoperable.

(continued)

(continued)

O
BWR/4 STS B 3.1-24 12/28/90 5:39pm



.. . -. . . _ .

Control Room AIRP System
B 3.7.4

BASES (continued):

s

ACTIONS C.2.1. C.2.2. and C.2.3
; (continued)
| An alternative to Required Action C.1 is to immediately
' suspend activities that represent a potential for releasing

radioactivity.that might enter the control room. This
places the plant in a condition that minimizes risk.

Ifplicable, CORE ALTERATIONS and handling of irradiated
father other loads in the primary or secondary containment

,

giarst bOimediately suspended. Suspension of these
FactivitHs shall-not preclude completion of movement of a

componset tos a safe position.
JF ' &s.,

'A5ee;Liff licable, actions must be initiated immediately
to su

'

x0PDRVs.to minimize the probability of a vessel
dra 'n'and the~ subsequent potential for fission-product

,

release. Actions must continue until the OPDRVs are
, suspended.@!' ,W
The Requifed As$o h ~$6siforConditionCaremodifiedbyaNote
that LC0 3.0.3'isfnotiapplicable. If handling fuel while in
MODE 1,. 2, or 3, the4 fuel handling is independent of reactor

[] operations. Therefo're, ihability to suspend handling of ~
V irradiated fual a"ssemblies twould not be sufficient reason to

require a reactor shutdownb ' ' '

~

D.1. D.2. and D.3
'

During handling of irradiated;f01 or other loads in the
primary or secondary containment, or during CORE ALTERATIONS
or OPDRVs, with two AIRP subsystems . inoperable, the Required
Action is to imediately suspend activities that present a
potential for releasing radioactivity that might enter the

~

control room. This places the plant in a condition that-
- minimizes risk.

If applicable, CORE ALTERATIONS and . handling of irradiated
fuel or other loads in the primary or secondary containment
must be imediately suspended. Suspension of these
activities shall not preclude completion of movement of a
component to a safe position. If applicable, actions must
be initiated imediately to suspend OPDVRs to minimize the
probability of a vessel draindown and subsequent potential
for fission-product release. Actions must continue until
the OPDRVs are suspended.

(continued)

(continued)
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Control Room AIRP Systea
B 3.7.4

BASES (continued)

ACTIONS The Required Actions for Condition D are modified by a Note
(continued) that LC0 3.0.3 is not applicable. If handling fuel while in

MODE 1, 2, or 3, the fuel handling is independent of reactor
operations. Therefore, inability to suspend handling of
irradiated fuel assemblies would not be sufficient reason to
require a reactor shutdown.

.

p < .,

SURVEILLANCE SR 3d d.~1"b
REQUIREMENTS fu |j

This;SR verifies that a subsystem in a standby mode starts
on demand and~ continues to operate. Standby systems should
be checked periodically to ensure that they start and
function properly. As Ethe environmental and normal

'

operatingsconditions of this system are not severe, testing
each subsystem oncet every month provides an adequate check
on this system.c Monthly heater operation drives out any
moisture that has" accumulated in the charcoal as a result of
humidity in the~ ambient' air.1 Systems without heaters need
only be operated for 15; minutes tozdemonstrate the function
of the system. Furthermore, the 31-day Frequency was
developed considering the known. reliability of the equipment
and the two-subsystem redundancy available.

SR 3.7.4.2

This SR demonstrates the performance of th'e'HEPA and
charcoal filters.

The required testing for the AIRP filters is detailed in the
Ventilation Filter Testing Program. The program specifies
the required tests and their Frequencies. The tests are
performed in accordance with Regulatory Guide 1.52 (Ref. 6).

SR 3.7.4.3

The SR demonstrates that on an actual or simulated actuation
signal, each AIRP subsystem starts and operates. The
18-month Frequency is specified in Regulatory Guide 1.52
(Ref. 6).

(continued)

(continued)
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Control Roo3 AIRP System
.

'B 3.7.4

M )V BASES _ (continued)

SURVEILLANCE- SR 3.7.4.4 |
REQUIREMENTS |

-(continued) This SR demonstrates the integrity of the control room
enclosure and the assumed inleakage rates of potentially:
contaminated air,' The control room positive pressure with
respect to potentially contaminated adjacent areas (the
turbine building) is periodically tested to verify proper
function of the AIRP System. During_the emergency mode of
operstjon,.the AIRP System is designed to slightly

A pressur.ize the control room to [0.1) inches water gauge- ,

dispositivejpressurewithrespecttoadjacentareastoprevent '

,F/ unfiltered inleakage. The AIRP System is designed to
M'aaintain thistpositive pressure at a flow rate of [400) cfm

tosthe control? room in the isolation or pressurization mode.
The 18 % th Frequency is consistent with the guidance -

provided in Section 6.4 of NUREG-0800 (Ref. 7).
w p;;

g, -

[UniY Name];)FSAR,f Section [ ], "[ Title]."REFERENCES 1,,

s-
2. .[ Unit Name] FSAR', Section [ ], "[ Title)."

,

- ,4 3. [UnitName]'pSAR,fSection'[15],"[AccidentAnalyses]."

4. [ Unit Name] FSA'R, Section [ ]lf"[ Title]."

5. [ Unit Name] FSAR, Section .[6),'"[ Engineered Safety
Features]."

6. Regulatory Guide 1.52, " Design, Testing, and
Maintenance Criteria for Post-Accident Engineered-
Safety-Feature Atmosphere Cleanup System Air.
Filtration and Adsorption Units of Light-Water-Cooled
Nuclear Power Plants," Revision 2, March 1978.

L 7. NUREG-0800, " Standard Review Plan" Section 6.4,
" Control Room Habitability System," Revision 2,
July 1981.;.

O
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Control Room HVAC System . )
B'3.7.5

. f'
T ;-B 3.7 PLANT SYSTEMS
A

B 3.7.5 Control Room Heatina. Ventilation. and Air Conditionina ~(HVAC) System

BASES

BACKGROUND The Control Room HVAC System provides temperature control
for the. control room following isolation of the control
rooe;,,
my.

4TheHVAC',Systemconsistsoftwoindependent, redundant
#*%, subsystems that provide cooling and heating of recirculatedcontrolkroom air. Each subsystem consists of heating coils,
'T* cooling' coils, fans, chillers, compressors, ductwork,

dampers,{ instrumentation, and controls to provide for
controirroom temperature control.

6,'
'

..,

-The HVAC System'is designed to provide a controlled
environmenttunder both normal and accident conditions.
A single' subsystem will% provide the required temperatureV

control to mainta.in a, suitable control-room environment for
a sustained'occup'ency3 f 12 persons, with temperatures0
between (70] F and([85]oF.;-(The.HVAC System operation in

(9 maintaining the control, room temperature is discussed in
.(f References 1 and 21 y

,
. ,

,

,

~

APPLICABLE The design basis of the Control. Room HVAC System is to
SAFETY. ANALYSES maintain .the control room temperature for 30 days of

continuous occupancy. '

The HVAC System components are-arranged in redundant safety--
related subsystems. During emergency operation, the HVAC
System maintains a habitable environment and ensures the
OPERABILITY of components in the control room. A single-
failure of a component of the HVAC System,-assuming a loss-
of-offsite power, does not impair the ability of the system
to perform its design function. Redundant detectors and
controls are provided for control room temperature control.
The HVAC System is designed in accordance-with Seismic.
Category-I requirements. The HVAC System is capable of
remeving sensible- and latent--heat loads from the control
room, which includes consideration of equipment heat loads
and personnel occupancy requirements to ensure equipment
OPERABILITY.

(continued)

(continued)
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(ont,.1 Room HVAC System
B 3.7.5

BASES (continued)

APPLICABLE The HVAC System satisfies Criterion 3 of the NRC Interim
SAFETY ANALYSES Policy Statement.

(continued)

LC0 Two independent and redundant subsystems of the Control Room
HVAC System.are required to ensure that at least one is
availableetssuming a single failure disables the other
subsytitem. ' Total system failure could result in axceeding

uipment temperature limitations.
eg% :&
The'HVAC System,nr[exnecessary to maintain the control roomi considered OPERABLE when the individualn
components'thati
temperature arer0PERABLE in both subsystems. These
componentsiinclude the cooling coils, fans, chillers,
compressors', ductwork,' dampers, associated instrumentation,
and controls. ,lniadditio_n, the Control Room Air Intake,
Recirculation and~ Purification System must be OPERABLE to
the extent that airicirculation can be maintained.

+r- ,_

[Forthisfacility,the%ollowingsupportsystemsmustbe
OPERABLE to ensure Control Room HVAC System OPERABILITY:]

'

[For this facility, those required support systems which,
upon their failure, do not" declare the Control Room HVAC
System inoperable and their justification' are as follows:]

APPLICABILITY In MODE 1, 2, or 3, the HVAC System must be OPERABLE to
ensure that the control room teaperature will not exceed
equipment OPERABILITY limits following control room
isolation.

During CORE ALTERATIONS, or when handling irradiated fuel in
the primary or secondary containment, or when moving loads
over irradiated fuel, or during operations with a potential
for draining the reactor vessel (0PDRVs), the HVAC System
must be OPERABLE.

(continued)

O
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Control Room HVAC System
B 3.7.5

,. .

-( ) . BASES '(continued):u

ACTIONS 6.,1

If one HVAC subsystem is' inoperable, it must be restored to
OPERA.BLE status within 30 days. In this Condition, the
remaining OPERABLE HVAC subsystem is adequate to perform the
control room air conditioning function. The 30-day.
Completion Time is based on the low probability of an event
reqdiring-control room isolation, the consideration that the
reestning train can provide the required protection, and the

#gevailabilit%ymethodsW [y of alternate safety and non-safety coolingd For this facility, the alternate cooling methods
are astfollows:)

}'wdcp|jV Mt .

.

T <concgrrentifailure of two HVAC subsystems would result
in theQass of' functional capability;. therefore, LC0 3.0.3.

-mustibe entered (immediately.
v w

B.1andBid 4.
"

u;; fW
In MODE 1,' .2 dors 3;^thi plant must be placed in a MODE which

.

!

minimizes the' risk if/ he inop rable HVAC subsystem cannott

.- be restored to OPERABLE status within the associated
Fi Completion Time, yThis is donelby placing the plant in at
1 / least; MODE 3 within 12" hours, and in MODE 4 within 36 hours.
'#' The allowed CompletioiTimes are reasonable, based on

operating experience,' to reach the required MODES from full
power in an orderly manner and without challenging plant3
systems, is

f_d

During -CORE ALTERATIONS,- OPDRVs, movement of irradiated fuel
in the primary or secondary containment, or movement of
loads over irradiated fuel, when Required Action A.1 cannot
be completed within the required Completion Time, the
OPERABLE HVAC subsystem should be immediately placed ~in
operation.- This action ensures that the remaining subsystem
is OPERABLE, that no . failures which would prevent automatic

L actuation will occur, and any active failure would be f

readily detected.

(continued)

(continued)

{
! V

.. |
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Control Room HVAC System
B 3.7.5

BASES (continued) !

'
ACTIONS C.2.1. C.2.2. and C.2.3

(continued)
An alternative to Required Action C.1 is to immediately
suspend activities that present a potential for releasing
radioactivity which might require isolation of the control
room. This places the plant in a condition which minimizes
risk.

If appli6able, CORE ALTERATIONS and handling of irradiated
fuel or?other loads in the primary or secondary containment
must be immediately suspended. Suspension of these
activities shall not preclude completion of movement of a
component to a safe position. Also, if applicable, actions
must be initiated immediately to suspend OPDRVs to minimize
the probability of a vessel draindown and subsequent
potential for fission-product release. Actions must
continue until the OPDRVs are suspended.

The Required A6tions for Condition C are modified by a Note
that LC0 3.0.3 is not applicable. If handling fuel while in
MODE 1, 2, or 3, the fue1< handling is independent of reactor
operations. Therefore, inability to suspend handling of
irradiated fuel assemblies would not be sufficient reason to
require a reactor shutdown.

D.1. D.2. and 0.3

During CORE ALTERATIONS, OPDRVs, or movement of irradiated
fuel or other loads over irradiated fuel in primary or
secondary containment, with two HVAC subsyttems inoperable,
the Required Action is to immediately suspend activities
that present a potential for releasing radioactivity which
might require isolation of the control room. This places
the plant in a condition which minimizes risk.

If applicable, CORE ALTERATIONS and handling of irradiated
fuel or other loads in the primary or secondary containment
must be immediately suspended. Suspension of these
activities shall not preclude completion of movement of a
component to a safe position. Also, if applicable, actions
must be initiated immediately to suspend OPDRVs to minimize
the probability of a vessel draindown and subsequent
potential for fission-product release. Actions must
continue un+il the OPDRVs are suspended.

(continued)

(continued)
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Control Room HVAC System

B 3.7.5'

( I
BASES (cont _inued)

The Required Ac' ions for Condition D are modified by'a NoteLACTIONS t

(continued) stating that LC0 3.0.3 is not applicable. If- handling fuel
while in M00E'1, 2, or'3, the fuel handling 1s independent-

of reactor operations. Therefore, inability to suspend
handling of irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown,

in if
SURVEILLANCE . #|Elt 3 7 5.1 '

REQUIREMENTS 4N ..:4

%[Q"This SR| verifies that the heat-removal capability of thesystem"is,.suff.icient to remove the assumed heat load in the
control,rooma The test is performed at a 18-month Frequency
and consists = of a' combination 7of testing and calculation.
The(18-month frequency is appropriate since significant' -

'
degradationiof2the HVAC System is not expected over this
timeperjodi '

i,<

%. o ,

. REFERENCES 1. ' [ Unit Name)"FSAR, Section -[6.4], "[ Title)."-

(UnitName)FS'AR,[hection"[9.4.1],"[ Title]."i 2.

.

M

-

,

O
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Main Condenser Offgas
B 3.7.6

m

.(u)- B 3.7 PLANT SYSTEMS

B 3.7.6 Main Condenser Offaas

BASES

BACKGROUND During plant operation, steam from the low-pressure turbine
is exhausted directly into the condenser. Air LEAKAGE and
n ndensible gases are collected in the condenser, then

ed through the steam jet air ejectors (SJAEs) to the
stem. The offgas from the main condenser normally

nelu radioactive gases.

nser Offgas System has been incorporated into
to reduce the gaseous radwaste emission.

Thi u a catalytic recombiner to recombine
ra ssociated hydrogen and oxygen. The gaseous
mix ei by the offgas condenser; the water and
condensi- are str ed out by the offgas condenser and
moisturd par radioactivity of the remaining
gaseous the offgas recombiner effluent) is.

monitored f the moisture separator prior to
entering the ho ine.

f%
z )v

' APPLICABLE The main condenser fgas a ty flow rate is an
SAFETY ANALYSES initial condition of the offgas - ailure event

(Ref. 1). The analysis assume failure in the
Offgas System that results.1 rupt re of the Offgas
System pressure boundary. gross gamma activity flow
rate is controlled to ensure hat during the event the
calculated offsite doses will be well within the limits of
10 CFR 100 or the NRC staff-approved licensing basis.

Main Condenser Offgas satisfies Criterion 2 of the NRC
Interim Policy Statement.

LC0 To ensure compliance with the assumptions of the offgas
system failure event (Ref.1), the fission-product release
rate should be consistent with a noble gas-release to the
reactor coolant of 100-pCi/MWt-sec at 30-minutes decay. The
LCO is established consistent with this requirement (RATED
THERMAL POWER (RTP) x 100 pCi/MWt-sec=[ ] mci /second).

(continued)
,~

{ (Continued)
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Main Condenser Offgas
B 3.7.6

BASES (continued)

APPLICABILITY The LC0 is applicable when steam is being exhausted to the
main condenser and the resulting noncondensibles are being
processed via the Offgas System. This occurs during MODE 1,
and during MODES 2 and 3 with any main steam line not
isolated and the SJAE in operation. In MODES 4 and 5, steam
is not being exhausted to the main condenser and the
requirements are not applicable.

/k

hACTIONS

If the offiget-r. ctivity flow rate limit is exceeded, a
! limiti!d3Mine ted to restore the gross gamma

activity f te ithin the limit. The 72-hour
Completios} qts,, d on engineering judgment considering

'

the time r(quire 81 omplete the Required- Action, the large

l '

margins associatsit with ssible dose and exposure
limits, and th'ejis~ mal ity of an Offgas System

| rupture, g 2-
B.1 and B.2

,

If the gross gamma act ty[ ' ra not restored to
within the limits in the- se i C tion. Time of

,

Required Action A.1, all "in ste lin the SJAE must
| be isolated. This isolates the Offgas from the
' source of the radioactive steam. Th m lines are

considered isolated if at least one- steam isolation
valve in each main steam line is o ed, and at least one
main steam line drain valve in eac drain line is closed.
The 12-hour Completion Time is based on operating experience
to perform the action from full power in an orderly manner
and without challenging plant systems.

I

SURVEILLANCE SR 3.7.6.1
REQUIREMENTS

This SR, on a 31-day Frequency, requires an isotopic
analysis of an offgas sample .to ensure that the required
limits are satisfied. (The noble gases to be sampled are
Xe-133, Xe-135, Xe-138, Kr-85, Kr-87, and Kr-88.) If the
measured rate of radioactivity increases significantly

| (by 2 50% after correcting for expected increases due to

(continued)

(continued)
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Main Condenser Offgas
B 3.7.6

BASES (continued)

SURVEILLANCE changes in THERMAL POWER), an isotopic analysis is also
REQUIREMENTS performed within 4 hours after the increase is noted, to

(continued) ensure that the increase is not indicative of a sustained
increase in the radioactivity flow rate. The Frequencies
are considered adequate in view of other instrumentation
that continuously monitors the offgas, and has been shown to
be acceptable through operating experience,

has been modified by a Note which specifies that the
k uired only when any main steam line is not isolated

nd t JAE is in operation. Only in this condition can
radi ive ission gases be in the Offgas System at~.

!] tes. This exception applies to both required
Cer allows the frequency " clock" to begin only

wheng te ndition is met.
*(Y -

REFERENCES 1. [Uri am ection [ ], "[ Title] ."

V/)J.
4O

h>
q

.

i

v
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Main Turbine Bypass System
.

B 3.7.7

;

| (j B 3.7 PLANT SYSTEMS

B 3.7.7 Main Turbine Byoass System

BASES

BACKGROUND The Main Turbine Bypass System is designed to control steam
pressure when reactor steam generation exceeds turbine
r ,rements during plant startup, sudden load reduction,

ldown. It allows excess steam flow from the reactor-

ndenser without going through the turbine. The
ypas pacity of the system is (25]% of the Nuclear Steam

Su s (NSSS) rated steam flow. Sudden load
in the capacity of the steam bypass can be

out reactor scram. The bypass system
cons a ee-valve chest connected to the main steam
li main steam isolation valves (MSIVs) and
the rbi valves. Each of these three valves is
operate ydraul linders. The bypass valves are
control y re regulation function of the
Turbine ic Control (EHC) System (Ref.1),
The bypass norm y closed, and the pressure
regulator contr et control valves that direct

f) all steam flow t e If the speed governor or the
v '- load limiter res c to the turbine, the

pressure regulator e em pressure by opening
the bypass valves, en t ypa lves open, the steam
flows from the bypass chest, thr necting piping, to
the pressure breakdown assembi a series of
orifices are used to further e th steam pressure
before the steam enters the enser.

-

APPLICABLE The Main Turbine Bypass System is assumed to function during
SAFETY ANALYSES the [ turbine-generator load-rejection transient] (Ref. 2).

Opening of the bypass valves during the pressurization event
mitigates the increase in reactor vessel pressure that
affects the MINIMUM CRITICAL POWER RATIO (MCPR) during the
event. An inoperable Main Turbine Bypass System may result
in a MCPR penalty.

The Main Turbine Bypass System satisfies Criterion .5 of the
NRC Interim Policy Statement.

(continued)
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Main Turbine Bypass System
B 3.7.7

BASES (continued)

LC0 The Main Turbine Bypass System is required to be OPERABLE to
limit peak pressure in the main steam lines and maintain
reactor pressure within acceptable limits during events that
cause rapid pressurization, so that the SL MCPR is not
exceeded. With the bypass system inoperable, modifications
to the MCPR limits (LC0 3.2.2) may be applied to allow
continued operation.

A
An OPESABLELMain Turbine Bypass System requires the bypass
val #6 o p in response to increasing main steam line

re. TMs response is within the assumptions of the
jcable smilysJs (Ref. 2),

[Fo%' % ddf A f%|t.he following constitutes an OPERABLEr %istfactittyi
Main TurbinaE8ypass tem:]

fif Q c 9[Forthisfacilitydiefollowingsupportsystemsmustbe
OPERABLE to ensu're' Main Tyr ne Bypass System OPERABILITY:]

[For this faci y;pt uired support systems which,
upon their failure?doinot eclare the Main Turbine Bypass
System inoperable and tpj justifiqation are as follows:]

bh .AW :n
#fyrQ Y'

APPLICABILITY The Main Turbine Bypass S tem i Nequi _ to be OPERABLE at
2 25% RATED THERMAL POWER (RTP) to ens .

t the fuel-
cladding-integrity safety limit and t ng 1%-plastic-
strain limit are not violated duriggi (tu bine-generator
load-rejection transient]. As discussed in the Bases for
LCO 3.2.1 and LC0 3.2.2, sufficient margin to these limits
exists below 25% RTP; therefore, these requirements are only
necessary when operating at or above this power level.

ACTIONS A.1

If the bypass system is inoperable (one or more bypass
valves inoperable), and the MCPR limits for Main Turbine
Bypass System are inoperable (as specified in the CORE
OPERATING LIMITS REPORT (COLR)), the assumptions of the
design basis transient analysis may not be met. Under such
circumstances, prompt action should be taken to restore

(continued)

(continued)
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Main Turbine Bypass System
B 3.7.7

BASES (continued)|
- y

ACTIONS .the bypass system to OPERABLE status or adjust the MCPR
(continued) limits accordingly. The 1-hour Completion Time is based on

the time required to reasonably complete the Required
Action, and the low probability of an event requiring Main
Turbine Bypass System action occurring during this period.

B.d
i A
| WAtNebypasssystemcannotberestoredtoOPERABLEstatcs

/jPappli ]1
s

W the CPR limits for the bypass system inoperable are not

k<[E discu
THERMAL POWER must be reduced to < 25% RTP. As

'd in the Applicability section, operation below
N&d5R r.enists in sufficient margin to the required limits

Wandethe aVNystemisnotrequiredtoprotectfuel
integri durf$ the [ turbine-generator load-rejection
transten hJas 6-hour Completion Time is based on
operhting paperi)ence related to the time required to reach
the reduced / power 1 1 from full power in an orderly manner
and withient' ch plant systems.

v$k.m ._

,

'(O SURVEILLANCE SR 3.7.7.1
4i ) REQUIREMENTS .

Cycling the bypass ou e complete cycle of full
travel, demonstrate 'that val re mechanically.
OPERABLE and will function when The 31-day.

Frequency of this SR was derivg e Inservice
Inspection and Testing Progr uirements for performing
valve' testing at least oncehag;ry 92 days. Operating
experience has shown that these components usually pass the
SR when performed on the 31-day Frequency. Therefore, the
Frequency is concluded to be acceptable from a reliability
standpoint.

SR 3.7.7.2

The Main Turbine Bypass System is required to actuate
automatically to perform its design function. This SR
demonstrates that, with the required system initiation
signals,_ the valves will actuate to their required position.

The 18-month Frequency was developed considering the plant
conditions needed to perform the SR and the potential for an
unplanned plant transient if the SR is performed with the.

(continued)

tj (continued)
t
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Main Turbine Bypass System
B 3.7.7

BASES (continued)

; SURVEILLANCE reactor at power. Operating experience has shown the
! REQUIREMENTS 18-month Frequency, which is based on the refueling

(continued) cycle, to be acceptable from a reliability standpoint.

SR 3.7.7.3

This SR ensures that the Turbine Bypass System response time
is in co lance with the assumptions of the appropriate

| safet is. The response time limits are specified in
[pl e documentation]. The 18-month Frequency was
d ed c dering the plant conditions needed to perform

R and p ntial for an unplant.ed plant transient if
th with the reactor at power. Operating

1

expe he 18-month Frequency to be acceptable
from a rel y dpoint,

|

i

REFERENCES 1. [ Unit Na SR . [ ], "[ Title]."
.

2. [ Unit Name] on [ "[ Title].",

__

|

0
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Spent Fuel Storage Pool Water Level
B 3.7.8

B 3.7- PLANT SYSTEMS-
o

B 3.7.8 Soent Fuel Storaae Pool Water Level

BASES

BACKGROUND The minimum water level in the spent fuel storage pool meets
the assumptions of iodine decontamination factors following
a -handling accident. The specified water level also -

and-minimizes the general-area dose when the storage
at their maximum capacity and provides shielding >

urin e movement of spent fuel,

iption of the spent /uel storage pool design
rence 1. The assumptions of the fuel-

hand ci are found in Reference 2.

_

APPLICABLE The wat ev e irradiated feel assemblies is an
SAFETY ANALYSES explicit the fuel-handling accident. A fuel-

handling ac valu d to ensure that the
p' radiological con nce ulated whole-body and thyroid

3 doses at the exc on ow-population-zone
.

boundaries) are C 0 exposure guidelines
(Ref.- 3) . A fuel- i could release a fraction
of the fission-prod inv ory eaching the fuel-rod
cladding (Ref. 4). The fuel-han cident of
Reference 1 is' evaluated for t of an-irradiated i

fuel assembly onto the reac e. e consequences of a
'

fuel-handling accident over spent fuel storage pool are
no more severe than those of he fuel-handling accident over
the-reactor core (Ref. 1). The water level in the spent
fuel storage pool provides for absorption of water-soluble
fission-product gases and transport delays of soluble and
insoluble gases that must pass through the water before
being released tc the secondary containment atmosphere.
This absorption and transport delay reduces the potential
radioactivity of the release during a fuel-handling
accident.

Saent fuel storage pool water level satisfies Criterion 3 of-
tie NRC Interim Policy Statement.

1

(continued)

v
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Spent Fuel Storage Pool Water Level
B 3.7.8

BASES (continued)

LC0 The specified water level preserves the assumptions of the
fuel-handling accident analysis (Ref. 2). As such, it is
the minimum required for fuel movement within the spent fuel
storage pool.

[For this facility, the following constitutes an OPERABLE
spent fuel storage pool water level:]

[For th(h facility, the following support systems are
reg 't OPERABLE to ensure spent fuel storage pool
w level RABILITY:]
1 .

upon*the1E 'fath,i,hthose required support systems which,[F'6$this(. il

#eMMo not require declaring the spent fuel
storage pooMynter IQ1 inoperable and their justification
areasfo]fewn]

'

QY .

adiated fuel is in the spent
This LC0 appliet,%eeAPPLICABILITY
fuel storage pool e po ntial for a release of,

'

fission products exist f

, . . .

i y x vg

ACTIONS M 3

! |
1 nnot be met,When the initial conditions for an a'

. cide t fromsteps should be taken to preclude
,

occurring. If the spent fuel sto pool invel is less!
than required, the handling of irradiated fuel assemblies in

,

the spent fuel storage pool is immediately suspended.
| Suspension of this activity shall not preclude completion of
L movement of an irradiated fuel assembly to a safe position.

This effectively precludes a spent-fuel-handling accident
from occurring. Plant procedures control the movement of
loads over the sper.t fuel in all cases.

M
Action must be initiated immediately to restore the water
level. Actions must continue until water level is restored
to within limits.

| (continued)

(continued)

O
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Spent Fuel Storage Pool Water Level
B 3.7.8

(g) BASES (continued)

ACTIONS Required Actions A.1 mnd A.2 are modified by a Hote that
(continued) allows an exemption from LCO 3.0.3 and LC0 3.0.4. These

LCOs are not applicable as events in the spent fuel storage
pool are not affected by MODE level or facility operation:..

In the event that the required spent fuel storage pool water
level is found inoperable, the spent fuel storage pool water '

<

le g is considered to be not within limits and Required
^ A.1 and Required Action A.2 apply.

M
,

SURVEILLANCE

REQUIREMENTS
This i that sufficient water is available in the
ev andling accident. The water level in the

'.

spe fuel' ge pool must be checked periodically. The t

7-day Fr cy is priate, considering that the volume
in the is stable, water level changes are
contro11 edures, and it has been proven to be
acceptable rati experience,

w
1 During refueling r level in the fuel pool isj in equilibrium w t fueling canal, and the

level in the refue is ked daily under
SR 3.9.6.1.

- __
~

f y

REFERENCES 1. [UnitName]FSAR, Sect $ ],"[ Title]."

2. [ Unit Name] FSAR, Section [ ], "[ Title)."

3. NUREG-0800, " Standard Review Plan," Section 15.7.4,
" Radiological Consequences of Fuel Handling
Accidents," Revision 1, July 1981.

4. Regulatory Guide 1.25, " Assumptions Used for
Evaluating the Potential Radiological Consequences of
a Fuel Handling Accident in the Fuel Handling and
Storage Facility for Bolling and Pressurized Water
Reactors," Harch 1972.

,

o

BWR/4 STS B 3.7-45 12/28/90 5:39pm

. - _ ___ _



_ ____ .- _ _ _ - -

!

, AC Sources-Operating
L B 3.8.1

B 3.8= ELECTRICAL PCTER SYSTEMS.;J
B 3.8.1 AC Sourg s-Qperatina 8

'UES-
~m-

3 XGROUND Introduction
'

The?' Division 1] (VS-BW,CE,W,BWR/4: and [ Division 2]}
.{VS- M /6: , [ Division 2], and [ Division 3]} AC source

# s constit;of the offsite power sources [ preferred power
% scarcesp normal and-alternate (s)], and the onsite standbyf

poweriseurces [[ Division 1] {VS-BW,CE,W,BWR/4: and

$'diesblgener]) tors).[Divisionp2 >{VS-BWR/6: , [ Division 2], and [ Division 3]}
a As required by 10 CFR 50, Appendix A,

GDC 17p* Electric Power Systems" (Ref.1), the design of the-

AC electrical 4 power system provides independence and
redundancy)to ensure an available source of power to the
ENGINEERE0iSAFETY FEATURE (ESF) systems.

,

{VS-BW,CE,W,BWR/4: 'NeonsiteClassIEACDistribution
System supplies electrical . power to [two redundant
divisional load groups), with'each [ division] powered by [an

: 'N~ ,

independent Class 71E 4.16;kV~ESE bus). [Each [ESF bus] has)- at least [one] separateL and-independent offsite source [s] of
power as well as a dedicatedtonsite diesel generator
source.] The (Division 1 and Division 2] ESF systems each
provide for the minimum safety functions necessary to shut
down the unit and maintain it inLa'safeTshutdown condition.
[An electrical power distribution system diagram is provided
in Figure B 3.8.1-1.]) '

(VS-BWR/6: The onsite Class IE AC Distribution System
supplies electrical power to [three divisional load groups),--

with each [ division) powered by an-[ independent Class IE
4.16 kV ESF bus]. The [ Division 1 and 2] [ESF buses] each
have at least -[one] separate and independent offsite
source [s] of power. The [ Division 3] [ESF bus] has at least
[one) offsite source [s] of power. Each [ESF bus] has'a
dedicated onsite diesel generator. The ESF systems of any
two of the three [ divisions] provide for the minimum safety
functions necessary to shut down the unit and maintain it in

- a safe shutdown condition. [An electrical power
distribution system diagram is provided in
Figure B.3.8.1-1.])

(continued)
_

( (continued)
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AC Sources-Operating
B 3.8.1

BASES (r.ontinued)

"This Figure For Illustration Only. Do Not Use For Operation"

.,
,

V .

'
*

U
,

.

[ PLANT ' SPEC 1FIC F1GURE]

[inclusionopkional)

, , .

,j ,,; p

Figure B 3.8.1-1 (Page 1 of 1)
Electrical Power System

(continued)

(continued)

9
A0G STS B 3.8-2 01/01/91 2:58pm

. _ _ _ - _ _ _ _



_ _ _ _ _ _ _ _ _

|
|

AC Sources-Operating
B 3.8.1

BASES (continued)

BACKGROUND
.

The redundant parts of the AC electrical power system are
(continued) electrically, physically, and functionally independent to

the extent that no single failure will cause a total loss of
power to redundant safety-related load groups.

1

A single failere is an occurrence that results in the loss ,

of capability of a component to perform its intended safety
functions. Multiple failures resulting from a singla

.eccovvence are considered to be a single failure.

f' ' Electrical systems are considered to be designed against anX ,

assumed single failure if neither a single failure of any
X active component (assuming passive components function

f properly)f ner a single failure of a passive component
~(assuming active components function properly) results in a

loss..ofsthe capability of the system to perform its safety
func$1ons.F

d

In the event of a loss of preferred power, the ESF
switchgears are, automatically connected to the diesel ;

generatorse.in; sufficient time for safe reactor shutdown or '

in sufficient' ties to mitigate the consequences of a Design
Basis Accident (DSA) such as a loss-of-coolant accident
(LOCA). .

'"Offsite Sources 3

Offsite power is supplied to the.[plarit name]
(switchyard (s)) from the transmission network by (two)
transmission lines, which come.into [the switchyard (s) via
(two) right-of-way(s)?. From the [ switchyard (s)) (two)
electrically and phys'cally separated circuits provide AC
power, through (step-down station auxiliary transformers;,
to the (4.16 kV ESF buses). The (two) offsite AC electr< cal ,

ipower sources are designed and located so as to minimize to
the extent practical the likelihood of their simultaneous
fat?ure under operating and postulated accident and. ;,

environmental conditions.
IAn offsite circuit consists of all breakers, transformers,

switches, interrupting devices, cabling, and controls >

required to transmit power from the offsite transmission
network to the [onsite Class. lE ESF bus or bases).

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

BACKGROUND [ PLANT SPECIFIC:
(continued) Provide description of any other salient features of the

offsite power sources, items that may be covered include:

a. Circuit breakers and protective relaying;

b. Ability to cross tie offsite circuits so that one
circuit may power both ESF buses;

; ,cFinal'at-power and shutdown electrical alignments;.Mc.
w

d.1,Offsitecircuitcapability;
m .t. , :q

e. Ability to; power.ESF buses from the plant's own
generator' output yta the unit auxiliary tr&nsformers;

.

and Q * ' , .' ,
f. A descriptioft, for both the at-power and shutdown

lineups, ~of' alternate power availability from
alternate offsite power circuits. Include in the

~

description the ~ capability ofuthe alternate circuits,
and whether the circuit is-immediate or delayed
access, if it is<a-delayed > access circuit, describe
what has to be done to gainiaccesstto the circuit
(such as remove generator disconnectslinks) and
whether the actions can be done remotely from the
control room. Also state the amount (ofttime required
to perform the actions. /

*

g. Discuss whether the sequencer.is a support system for
the offsite circuits, and whether the circuits are
block-loaded with ESF loads, or whether they have the
loads sequenced onto them,

h. Define and discuss the physical and functional
characteristics of the offsite circuits that make them
" separate and independent." Also, " separate" should
be defined in terms of firedoors not closed, etc.]

Qn11te Sources

The onsite standby power source for each [4.16 kV ESF bus)
is a dedicated diesel generator. (VS-BW,CE,W,BWR/4: [ Diesel
generators (DGs) [11] and [12] are dedicated to ESF buses

(continued)
_

(continued)

A0G STS B 3.8-4 01/01/91 2:58pm



_ . --

AC Sourcos-Operating
B 3.8.1
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BASES (continued)

BACKGROUND [11] and (12), respectively].) {VS-BWR/6: (Diesel (DGs)
(continued) generators (11], (12), and (13] are dedicated to ESF buses

(11), (12), and (13), respectively].) A DG starts
automatically on {VS-BW,CE,W: (a safety injection signal
(SIS) (i.e., low pressurizer pressure or high containment
pressure signals)
water level signa?) (VS-GE:(a LOCA signal (i.e., low reactoror high drywell pressure signal)]) or on
an (ESF bus degraded voltage or undervoltage signal]. The
'undervoltage trip device senses a severe loss-of-vottage to

j a level"at which electrical equipment would not function.
,6f The degraded voltage trip device senses a loss of voltage

condition at which the equipment would function, but would'

' sustain damage and become inoperable if operated for
extended periods with degraded voltage. Additionally, after
the diesel generator has started, it will automatically tie

.

to its respective bus after offsite power is tripped as a
consequenceof-[ESFbus: undervoltage or degraded voltage, ,

independent of or coinc' dent with a safety injection signal.
The DGs kill also start and operate in the standby mode
without tioing to-the [ESF bus] on a safety injection signal
alone. Following the trip of offsite power, a sequencer
strips all non->emanent loads from the (ESF bus). When the,_

( ) DG is tied to tie-(ESF bus), loads are then sequentially
y/ connected to their respective (ESE bus] by their automatic

sequencer. The sequencing logic controls the permissive ard
starting signals to motor breakers to prevent an
overburdened DG by automatic load application.

Ratings for (Division 1] {VS-BW,CE,W,8WR/4: and
(Division 2]) {VS-BWR/6: , (Division 2], and (Division 3])
DGs satisfy the requirements of Regulatory Guide 1.9,
" Selection, Design, and Qualification of DG Units Used as
Onsite Electric Power Systems at Nuclear Power Plants"
(Ref. 2). The continuous service rating of each of the DGs
is (7,000] LW for (Divisions 1 and 2] {VS-BWR/6: and is
(3,000] kW for (Division 3]) with (10]% overload permissible
for up to 2 hours in any (24]-hour period. The ESF loads
that are powered from the (4.16 kV ESF buses] are listed in
Reference 3.

(continued)

(continued)
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B 3.8.1

BASES (continued) ;

BACKGROUND Automatic Seauencers

The sequencer (s) is (are) activated by one of two
conditions, [ESF bus) undervoltage (UV) or (VS-BW,CE,W: SIS)
(VS-GE: LOCA signal). Upon receipt of either or both of the
initiating signals, the following actions will take place:

a. The DGs start;

b. -Any test sequence in progress stops;

c.- ' The (ESF bus) of all non-permanent loads (UV only) is
stripped;

d. The DG breaker (UV only) closes; and

e. The appropriate loads as determined by the initiating
signal energize.

RequiredplantioadsLarereturnedtoserviceinasequence
determined to ensure thatLthe most essential loads are
started first while preventing overloading of the DGs in the
process. Within [1 minute) after the: initiating signal is
received, all loads needed. to recover the plant or maintain
it in a safe condition are returned to service,

The sequencer is an essential support system'to (both the
t

offsite circuit and the DG associated with a'given ESF bus.]!

[Furthermore, the sequencer is on the primary success path
| for most major AC electrically powered safety systems
! powered from the associated ESF bus.) Therefore, loss of an

[ESF bus's sequencer) affects every major ESF system in the
(division).1

_

| APPLICABLE The initial conditions of design basis transient and
'

SAFETY ANALYSES accident analyses in the FSAR, (Chapter 6, " Engineering
| Safety Features"), and (Chapter 15, " Accident Analyses"],
I assume ESF systems are OPERABLE. The AC electrical power

sources are designed to provide sufficient capacity,
capability, redundancy, and reliability to ensure the|

,
availability of necessary power to ESF systems so that the

l fuel, Reactor Coolant System (RCS) and containment design
limits are not exceeded. These limits are discussed in more

(continued)

(continued)
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8 3.8.1
3

!

BASES (continued)

I APPLICABLE detail in the Bases for Technical Specifications (TS) 3.2
SAFETY ANALYSES (Power Distribution Limits), 3.4 (Reactor Coolant System),

(continued) and3.6(containmentsystems).

The OPERABILITY of the AC electrical power sources is
consistent with the initial assumptions of the accident
analyses and is based upon meeting the design basis of the
plant. This includes maintaining at least one [ division) of

,the onsite or offsite AC sources, DC power sources and
. associated distribution systems OPERABLE during accident

,

conditions in the event of:
'

n . - a. . A5 assumed loss of all offsite power or all onsite AC
power; and

b. ;A worst-case single failure.

AC sources satisfy.the requirements of Criterion 3 of NRC
Interim Policy Statement.

As a minimum, the following AC electrical power sourcesO LC0
shall be OPERABL E: '

a. Two physically independent circuits between the
offsite transmission network and the onsite Class 1E
Distribution System {VS-BWR/6: and'a third
[ Division 3] circuit, not necessarily separate and
1ndependent from the first two); and

b. {VS-BW,CE,W,BWR/4: Two) {VS-BWR/6: Three) separate and
independent DGs
{VS-BW,CE,W,BWR/4: [11] and [12])
{VS-BWR/6: [11), [12, and (13]}, each with:

1. separate day [and engine-mounted) fuel tanks
containing a minimum volume of fuel within the
limits specified in SR 3.8.1.8,

2. a separate Fuel Storage System containing a
minimum volume of fuel within the limits
specified in SR 3.8.1.9,

(continued),

(continued)
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AC Sources-Operating
B 3.8.1

|

BASES (continued)

LCO 3. a separate fuel transfer pump capable of meeting
(continued) SR 3.8.1.16,

4. lubricating oil storage containing a minimum
total volume of lubricating oil within the limits
specified in SR 3.8.1.10,

5. capability to transfer lubricating oil from
storage to the DG unit, and

,. .

.',6. separate air-start receivert, containing a minimum
'~ ' ' . air pressure within the limits of SR 3.8.1.7.

In abdhion, [one reiuired automatic load sequencer per ESFl
bus) shall be OPERABLE. {VS-BWR/6: (PLANT SPECIFIC: In
general, (Division 3]~does not have a load sequencer since
it has only one large~1oad, i.e., high pressure core spray
(HPCS) pump, in such cases the LCO should refer to the
(Division 1 an'd;2] sequencers only.]]

For the offsite circuits .DGs, and sequencers to be
OPERABLE, they must be capable of performing their intended
function, have all support systems OPERABLE, and have
successfully completed all. SRss ;

,

[Each facility will define what constitut's an OPERABLEe
offsite circuit, including the componentsTofsthe circuit,
such as breakers, transformers, switches, interrupting
devices, protective relhys, cablingtand controls required to
transmit power from the offsite transmission network to the
onsite Class lE ESF buses.]

[For this facility, as a minimum, the following support
systems are required OPERABLE to assure offsite circuit
OPERABILITY: )

-
_

-
-

Inoperability of any of the offsite circuit support systems
results immediately in an inoperable offsite circuit as per
the definition of OPERABILITY; however, exceptions are

(continued)

(continued)
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B 3.8.1

l'3
b) BASES-(continued)

LCO allowed for specific support systems, provided that a
(continued) justification is given. Therefore, upon the inoperability

of the following support systems for an offsite circuit, the
declaration of an inoperable offsite circuit may be delayed:
-

_

~'
. , . _jy

#9 he justification for delaying the declaration of offsiteT
% circuit inoperability for each of the above items is as

Vdfo]sIows:g> ,

v;
.( g -

4
-

.
-

:-
-

2

[Eachfacilitywill.definewhatconstitutesanOPERABLEDG,
including the components of, the DG, such as the diesel

(Ve)
engine, generator,iFuel Storage System, starting and control
air, combustion air intake and exhaust, cooling system,
lubricating oil,' ventilation, and DG output breaker.]

tas

[For this facility, as a minimum, the following support
systems are required OPERABLE to assure DG OPERABILITY: )

7'

,
,

-
-

-
_

Inoperability of any of the DG support systems results
immediately in an inoperable DG as per the definition of
OPERABILITY; however, exceptions are allowed for specific
support systems provided that a justification is given.
Therefore, upon the inoperability of the following support
systems for a DG, the declaration of an inopcrable DG may be
delayed:

(continued)

(continued)

bG
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B 3.8.1

BASES (continued)

LC0 - -

(continued)
_ _

The justification for delaying the declaration of DG
inoperability for each of the above items is as follows:

_ _

_ _

[Each facility will define ' hat constitutes an OPERABLE
(automatic sequencer, including the components of the
sequencer such as programmable logic arrays).

[For this facility, as a minimum, the following support
systems are required OPERABLE to assure (automatic
sequencer) OPERABILITYi ).
___ _

k

_ _

Inoperability of any of the [ automatic sequencer) support
systems results immediately in an inoperable [ automatic
sequencer) as per the definition of OPERABILITY; however,
exceptions are allowed for specific support systems provided
that a justification is given.

Therefore, upon the inoperability of the following support
systems for an [ automatic sequencer), the declaration of an
inoperable [ automatic sequencer] may be delayed:

_ _

__

(continued)

(continued)
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O
) BASES (continued)

LCO The justification for delaying the declaration of [ automatic
(continued) sequencer) inoperability for each of the above items is as

follows:

_ _

; _

,@ h
sff AC So' cces and Component OPERABillHu

TheddbitionofOPERABILITYstatesthatacomponentshall

'i"ftmetions/and when all necessary attendant instrumentation,
be6)PERABLEMtn it is capable of performing its specifled

controlsf electrical power, cooling or seal water,
lubrication:oriether auxiliary equipment that are required
for the cougionent to perform its functions are also capable
of performing their related support functions. When
applying this definition to a component, say an Emergency
Core Cooling System (ECCS) pump, the question arises, "How
many AC sources'are,necessary for the pump to be considered
OPERABLE 7" For the electrical power distribution buses to

C. be OPERADLE, theyisimply!have to.be fully energized by one
( of the capable sources accepteC in the plant design, within

design voltage and frequency. tolerances, and within
allowable environmental parameters'such as temperature and
humidity. Similarly, an ECCS pump is OPERABLE if it is
powered from such a fully energized end.0PERABLE
distribution system. Note that'for OPERABILITY of both the
distribution system and the components, no requirements,
beyond at least one of the electrical power sources that was
accepted as a part of the plant design, are made on how many
electrical power sources are available to power the bus.

Thus, for plant components and distribution buses, zero
electrical power sources means the component or bus is
inoperable, fully energized from at least one power source
that was acce)ted as a part of the plant design means the
component or )us is OPERABLE (at least from the point of
view of needing electrical support). Thus, the principle
for component (including electrical bus) OPERABILITY is that
a component may be considered OPERABLE if it has electricity
at its terminals (and the electricity came from a source
that was accepted as a part of the plant design).

(continued)

r (continued)
if

L,
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B 3.8.1

BASES (continued)

LCO With this interpretation of component OPERABILITY, the next
(continued) question that arises is, 'How can an ECCS pump that is only

powered from an offsite source be considered OPERABLE 7" If
such a pump does not have electrical support from a DG, it
will not be able to function given a DBA and a loss of
offsite )ower. The short answer to this question is that it
is not t1e ECCS pump that was broken in the above scenario.
It was a DG that was inoperable. Thus, for operating MODES,
this LC0 3.8.1 contains the necessary ACTIONS for an
inoperable required AC source (including a DG). Similarly,
for shutdown modes, LC0 3.8.2 contains the necessary ACTIONS
for~ an inoperable required AC source under shutdown
conditions. Cascading the inoperability of a single AC
source (including DG) to every compor.ent in the [ division)
served by the AC source is not necessary. The longer answer
to this question requires some additional explanation.

The electrical power systems at nuclear power plants are
designed to meet the GDC. listed in Appendix A of 10 CFR 50.
The AC electrical: power system is designed to provide
sufficient capacity, capability, redundancy, and reliability
to ensure the availability of necessary power to ESF systems
so that the fuel, RCS, and containment design limits are not
exceeded. The OPERABILITY of the )ower sources are based
upon meeting the design ba. sis of tio plant. This includes
maintaining at least:

a. {VS-BW,CE,W,BWR/4: One(division]([ Division 1or
Divfsion 2])) (VS-BWR/6: Two out-of three [ divisions])
of the offsite AC and onsite DC power sources and
associated distribution systems OPERABLE during
accident conditions, assuming a loss of all onsite
power and a single failure; and

b. {VS-BW,CE,W,BWR/4: One [ division) ([ Division 1 or
Division 2))) {VS-BWR/6: Two out of three
[ divisions]) of the onsite AC and DC power sources and
associated distribution systems OPERABLE during
accident conditions, assuming a loss of all offsite
power and a single failure.

See, for example, GDC 17, 33, 34, 35, 38, and 41.

An important corollary to or consequence of the design
requirements (a) and (b) above is the following. For a

(continued)

(continued)
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BASES (continued)

LCO safety-related component to be considered onerable, it must
(continued) have both a source of offsite and onsite power. This is the

design basis definition that is shown here in lower case
letters and underlined to distinguish it from the actual ,

definition of OPERABLE that is used in the Technical
-Specifications. This definition of operable is every bit as
valid as the design criteria for a nuclear plant. The
difference is that a component is OPERABLE if it has at
least one AC source; however, it may not be operable. To be

g ,,"ooerab'a, the component would have to have both an onsite
,

and ofFsite AC source.

N . Let'siexamine the differences between OPERABLE and ggerable
'

for~ the operating MODES of Applicability that are governed
by Specification 3.8.1 (and other operating Technical
Specifications). For a typical plant, the LCO of
Specification'3.8.1 requires a DG and an offsite circuit for
each (division)ll.,Thus, as long as the LC0 of Specification.

3.8.1 is met, a components are both OPERABLE and operable
(in terms of-the electrical support they require).
Furthermore, if three or more AC sources are inoperable,
then the plant must. enter LCO 3.0.3 and shut down,p Therefore, in these two extremes, any difference between

\ OPERABLE and operable becomes irrelevant. If two AC sources a
are inoperable on the same bus, and,if that bus has no other '

source of power (e.g., a dead bus then the two definitions
also give the same result, and eve)r,y component in the
[ division) is inoperable since they have no electrical
power. In fact, the only time the difference becomer
relevant is when one or two (but with no dead bus) AC
sources become inoperable.

,

Thus, when in the ACTIONS of Specification 3.8.1 for one or
two AC sources inoperable, the components in the [ divisions)
associated with the inoperable AC source (s) are generally
OPERABLE but not operable. At this point, the reason for
defining OPERABILITY as requiring only one AC source becomes
clear. If one uses the design basis definition of
operability in place of OPERABILITY, then every component in
the [ division] would have to be declared not goerable'upon
the loss of a single AC source.

Performing the Required Actions of the TS for each component
that- requires AC power in a (division] (when the con,ponents
still have AC power) just because one AC source is

(continued)

(continued)
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B 3.8.1

BASES (continued)

LC0 inoperable is not necessary. Fix the AC source and
(continued) leave the components alone.

If we use the definition of ooerability, then upon the loss
of two AC sources in different [ divisions] the plant would
have to enter LCO 3.0.3 since two entire safety [ divisions)
of components would be not aparable. This would make the
2 ,12 ,oand 24-hour Completion Times specified in LCO 3.8.1
for two'0Gs:, inoperable, one DG and one offsite circuit
inoperable, and two offsite circuits inoperable,
respectively, irrelevant.
s, -

By not cascading *k inoperability of a single AC source
down to'all the components in its safety [ division], two
things areglo_st:.

The Re' quired Actions for an inoperable component ina.
the component LC0; and

b. A message to th'e component LC0 that the component in
this [ division) is potentially inoperable under
certain Design Basis Evcits.,'

d

The loss of (a) is probably not important. Usually, the
Required Action is simply to restore the1 component to
OPERABLE status. In this case, it is not:the component that
is broken, it is the AC source. The AC. source will be fixed
within its Completion Time, or other remedial / actions, such
as a plant shutdown, will be taken.:

~

The loss of (b) is important. Most component LCOs do not
allow continued plant operation with a complete loss of
function. For example, a typical ECCS Specification will
allow loss of ECCS function in one [ division) for 72 hours
but will require a shutdown if all ECCS function is lost,
it is clear that if the design basis definition of
operability was used, and if a DG in one [ division] was out
of service coincident with an ECCS pump in another
[ division], a shutdown would be required by the ECCS
Specification since two ECCS pumps would be not gperable.
However, when the Specification definition of OPERABILITY is
used in place of operability, the ECCS Specification show
one pump inoperable with a 72-hour Completion Time, and the
AC sources TS would have one OG inoperable with a 72-hour

(continued)

(continuk
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BASES (continued)

LCO . .
Completion Time. Thus, there appears to be a difficulty if

(continued) an AC source is out of service in one (division), and a
required feature (such as an ECCS pump) is out of service in
another (division]. i

The problem is that this situation (AC source inoperable in
one [ division), required feature inoperable in another)
represents a potential loss of required feature function

,under:some of the conditions set forth in the design basis.
By using the TS definition of OPERABILITY, no message is.

,o V sent to the required feature LC0 upon the inoperability of
' . ;; an AC source. To fix this problem, a cross-[ division] check

< tis incorporated into this LC0 3.8.1.. See Condition B (for^

offsite' source inoperability) and see Condition D (for
.onsite source inoperability). The purpose of these two i

~

conditionslis to recognize that when in them, the plant is I
in a' potential loss-of-function situation. The effect of i

these two Conditions is to reduce the Completion Time for an '

inoperable AC source-to less than 72 hours. See the
appropriate, ACTIONS discussion for more information.

Another point of view is that, in practice, the design basis
,

requirement for onerability isLrelaxed for.brief periods of !

V time (typically 72 hours cr less) .while in an
AC Sources-Operating ' ACTION. statement. If a (Division 1)
DG is out of service, all of the components in the safety
(division] associated with that DG are not declared
inoperable-(even though by-the, strict-definition of

4

operability above, they are, in. fact, not operable), !
Instead, the definition'of onerability is relaxed to that of
OPERABILITY, which says that if a component in the

;(division) that has an out-of-service DG has electricity at t

its terminals, it is OPERABLE' for the purpose of satisfying
its component LCO. Thus, the only ACTION that has to be ;

taken is that of the DG LCO. This relaxation of the design
basis definition of operability is deemed acceptable because
the DG inoperability is only allowed to persist for a
limited amount of time (e.g., 72 hours in this case). The
net effect of this interpretation is that during the
72 hours, the GDC are not met. The plant could not take a
worst-case single failure and still maintain all safety
functions with a loss of all offsite AC sources. In other
words, we accept the risk of loss of single-failure
protection for an event that involves total loss of offsite
AC sources for 72-hours.

(continued)
G -

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

LC0 The above discussion holds equally well for the companion
(continued) Condition of one offsite circuit inoperable (instead of a

DG). Thus, the requirement for both an onsite and offsite
AC source of power found in the definition of operability is
relaxed for 72 hours while in the AC Sources-Operating
ACTION statement for one offsite circuit inoperable.

This relaxation of a design basis requirement is only
implemented when in an ACTION of Specification 3.8.1. At
all,other times, the correct design basis interpretation of
the;"Necessary electrical power' in the definition of
operability is that both onsite and offsite AC sources are

required"for a component to be considered operable and thus
meet the design basis requirements.

Sjtoaration and Indeoendence of AC Sources

An additional corollary to or consequence of the design
requirements in'GDC 17 is that the AC sources in one
(division) must be separate and independent (to the extent
possible) of the AC sources in the other (division (s)]. For
the onsite diesel generators, the se)aration and
independence is complete. That'is, GJC 17 requires,

"The onsite electric' power supplieskincluding the
batteries, and the onsite electrical distribution
system, shall have sufficient independence, for
redundancy, and testability to perform their safety
functions assuming a single failure."

For the offsite AC sources, the separation and independence
is to the extent practical. That is, GDC 17 requires,

" Electric power from the transmission network to the
onsite electrical distribution system shall be
supplied by two physically independent circuits (not
necessarily on separate rights of way) designed and
located so as to minimize to the extent practical the
likelihood of their simultaneous failure under
operating and postulated accident and environmental
conditions."

It is not acce; table to extrapolate from these words in
GDC 17 that '.he offsite circuits are not completely separate
and indepe dent and conclude therefore that a single circuit

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

'
BASES (continued)

LCO cross-tied between (divisions] meets the GDC 17 requirements
(continued) for offsite sources. Similar'y, if interrupting devices or

protective relaying that normally serves to provide
electrical independence between the two circuits are
inoperable, it is not acceptable to conclude that all
offsite circuits are still OPERABLE. In general, the two
offsite circuits are to be maintained separate and
independent to the same extent as in the plant design.

APPLICABILITY' The AC sources and sequencers are required to be OPERABLE in
'{VS-BW,CE,W: MODES 1, 2, 3, and 4) {VS-GE: MODES 1, 2, and
3) to ensure that:

a. L Acceptable fuel design limits and reactor coolant-
pressure boundary limits are not exceeded as a result
of anticipated operational occurrences (A00s) or
abnormal' transients; and

b. Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

AC power requirements for (VS-BW,CE,W: MODES 5 and 6)
{VS-GE: MODES 4 and 5) are covered in Cpecification 3.8.2,
"AC Sources-Shutdown."

A Note has been added to provide ' clarification that for this
LCO, all required (Division 1] (VS-BW,CE,W,BWR/4: and
(Division 2]') {VS-BWR/6: , (Division 2], and
AC electrical sources and (automatic sequencer (Division 3])s] shall be
treated as an entity with a single Completion Time.

'

ACTIONS Ad

Condition A is one required offsite circuit inoperable. The
Required Action A.1 is to restore all required AC electrical
power sources (offsite circuits and DGs) to OPERABLE status
within a Completion Time of 72 hours (VS-BWR/6: for
(Division 1 and Division 2] and within (72 hours].for
[ Division 3]).

(continued)
|

(continued)
%.)

>
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS Performance of SR 3.8.1.1 ensures a highly reliable power
(continued) source and no common cause failure for the remaining

required offsite {VS-BW,CE W,BWR/4: circuit) {VS-BWR/6:
circuits). The OPERABILITY of the remaining required
offsite {VS-BW,CE,W,BWR/4: circuit) {VS-BWR/6: circuits)
must be verified once within 1 hour and once per 8 hours
thereafter until the inoperable offsite circuit is restored
to OPERABLE status.

SR 3.8.1.1 is only required when in Condition A. SR 3.8.1.1
is essentially identical to the normal weekly SR of offsite
circuits (i.e., SR 3.8.1.4). The only difference is that
SR 3.8.1.1 has a shorter Frequency for verification of the
OPERABILITY of the remaining required OPERABLE offsite
circuit. If a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable, and Condition F, for
two offsite circuits inoperable, is entered.

Per Regulatory Guide 1.93, " Availability of Electric Power
Sources" (Ref. 4), operation may continue in Condition A for
a period that should not exceed 72 hours {VS-BWR/6: for
[ Divisions 1 and 2]. The[72-hour]>CompletionTimefora
[ Division 3; offsite circuit inoperability is plant
specific. Ltems to be considered in choosing this
Completion Time are:

a. Potential light-loading of the [ Division 3] DG during
the (72-hour] period when the one required offsite
circuit for [ Division 3] is inoperable; and

b. The safety function of [ Division 3].
1

In particular, the Completion Time for a (Division 3] '

offsite circuit inoperability shall not exceed 72 hours if
[ Division 3] systems support other ESF functions in addition ,

to the HPCS function). With one offsite circuit inoperable,
the reliability of the offsite system is degraded, and the !

potential for a loss of offsite power is increased, with
attendant potential for a challenge to the plant safety
systems. In this Condition, however, the remaining OPERABLE
offsite (VS-BW,CE,W,BWR/4: circuit) {VS-BWR/6: circuits} and
DGs are adequate to supply electrical power to the onsite
Class IE Distribution System.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continut.d) ,

I
'

ACTIONS The 72-hour (VS-BWR/6: (or 72-hour] for [ Division 3])}
(continued) limit takes into account the capacity and capability of the

remaining AC sources, reasonable time for repairs, and low
probability of a DBA occurring during this period. If

Required Action A.1 and-its associated Completion Time are l

not met, a controlled shutdown must be performed per
Required Actici J.1 and Required Action J.2.

. (VS-BW,CE,W: B.1. B.2.1. and B.2.2}
(VS-GE: B.1. and B.2}+

(VS-BW,CE,W:
Condition.B is no offsite power to one [ division) of the

' onsite. Class _1E Power Distribution System E one or more
required support or supported features, or both, inoperable
that are' associated with the other [ division] that has
offsite power, or with opposite OPERABLE DC power
subsystem (s), or both, QB the turbine-driven auxiliary
feedwater pump inoperable.

(VS-W,CE,W: -
.

Note that the E in Condition B is rot an exclusive "or".q That is, the E in Condition B includes Conditions in which:

a. One or more required support or supported features, or-
both, are inoperable. . .; or

b. A Condition in which the turbine-driven auxiliary
feedwater pump is inoperable; or

c. Both (a) and (b) above.}

{VS-BWR/4:
Condition B is no offsite power to one [ division] of the
onsite Class IE Power Distribution System AND one or more
required support or sup)orted features, or both, inoperable
that are associated wit, the other [ division] that has

I
offsite power, or with opposite OPERABLE DC power

;. subsystem (s),or.both.}

(VS-BWR/6:

|
Condition B is no offsite power to one [ division] of.the
onsite Class 1E Power Distribution System E one or more
required support or supported features, or both, inoperable
that are associated with the other [ divisions] that have

'

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS offsite power, or associated with opposite OPERABLE DC power
(continued) subsystem (s),orboth.)

Condition B is a companion Condition to Condition A. That
is, it is not possible to be in Condition B without also
being in Condition A. (For there to be no offsite power to
one [ division] of the onsite Class IE Distribution System,
one offsite circuit ar.d any cross-ties to other offsite
circuits must be inoperable or not connected.]

The~ rationale behind Condition B comes from GDC 33, 34, 35,
38, and 41._ _They state that,

" Suitable redundancy in components and features, and
suitable interconnections, leakage detection,
isolation, and containment capabilities shall be
provided to assure that for onsite electrical power
system operation (assuming offsite power is not
available) and for offsite electrical power system
operation (assuming onsite power is not available) the
system safety function can be accomplished assuming a
single failure."

If, as per the GDC, we assume that all onsite power is not
available, then Condition B represents a loss of function
for the feature that is inoperable in the other
{VS-BW,CE,W,BWR/4: (division] that has) -{VS-BWR/6:(divisions] that have) offsite power, or is' associated with
opposite OPERABLE DC power subsystem (s), or both.

Definition of BX: The allowable time for continued plant
operation in Condition 8 is BX hours. BX is determined as
follows. Consult the TS for the required feature that is
inoperable. Define BXi as the Completion Time that the
inoperable required feature TS allows for a complete loss of
all required feature function. If no loss of function is
allowed (e.g., if upon the loss of required feature function
a shutdown is required), then assign BXi - O hours. For
each required feature that is inoperable, there will be a
BXi. BX is then defined as the minimum of all the BXi;
however, if BX is found to be less than 24 hours, BX is
reset to 24 hours. If BX is found to be greater than
72 hours, then BX is 72 hours.

(continued)..

(continued)
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AC Sources-Operating
B 3.8.1 -

r
( BASES (continued)
L

ACTIONS
.

There is one exception to the above rule for finding BX.
(continued) Usually, 24 hours s BX s 72 hours. However, if the plant is

in Condition B and Condition F (two required offsite
circuits inoperable) simultaneously, then BX = 12 hours.
The rationale for the reduction to 12 hours is that
Condition F (two required offsite circuits inoperable) is
assigned a Completion Time of 24 hours consistent with
Regulatory Guide 1.93 (Ref 4.). However, on a risk basis, '

Regulatory Guide 1.93 allowed a Completion Time of 24 hours
f for two. required offsite circuits inoperable, based upon the

tf: assumption that two complete safety (divisions) of
components are OPERABLE. When in Condition B and F<

, simultaneously, this is not the case, and a shorter
Completion' Time of BX - 12 hours is appropriate.

:w.
BX as~ defined.-above is acceptable because it minimizes risk
while allowing time for restoration before subjecting the
plant to, transients associated with shutdown. (The above
addresses,the potential for loss of function under certain
Conditions postulated.in the desicn basis. In tne event of
an actual loss ofcfunction,7 the TS covering that loss of
function will control the-Completion Time.)

The specific list " required hpportandsupported
V features" encompassed by Condition B is provided in

Reference 5. Required features areithose that are designed
with functionally redundant safety-related [ divisions]. If

a plant has a required feature that 'hasino functional'y
redundant counterpart, that feature may not be required to
be included. This is unlikely; however, since single-
failure considerations usually require functional redundancy
of safety features. Since the Completion Time allowance for
this Required Action.is limited to 72 hours, those syst$ms
with allowed Completion Times 2 72 hours for corplete locs
of function are not included as required features to be-
checked.

The reason that Condition B is for no offsite power to one
[ division) of the onsite Class IE Distribution System is
because losing one offsite circuit may not necessarily
result in the total loss of offsite power to the [ division]
because of possible cross-ties to other offsite circuits.
No offsite power source to one [ division)be made whether an

needs to be
established before the determination can

(continued)
| (continued)
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AC Sourcas-Operating
B 3.8.1

BASES (continued)

ACTIONS inoperable redundant feature in the other (divisions) would
(continued) result in a potential loss of function.

{VS-BW,CE,W:
Auxiliary feedwater is provided by a (50%)-capacity motor-
driven feedwater pump in (Division 1], a (50%)-capacity
motor-driven feedwater pump in (Division 2], and a (100%]-
capacity turbine-driven feedwater pump. Therefore, assuming
that all' onsite power is not available (as per the GDC),
Condition B reduces the 72-hour Completion Time to BX hours
(see atove for definition of BX) for the case in which
ailxiliary feedwater function has been reduced to only (50%)
of capacity or,less.)

{VS-BW,CE,Wt
The turbine-driven auxiliary feedwater pump is not included
with the "one or more required support or supported
features, or both, inoperable that are associated with the
other [ division:'that has~offsite power," because the
feedwater pump s steam driven (as opposed to motor driven),
and thus is not " associated" with.either (division] of the
AC electrical power sources.}

{VS-BW,CE,W:
The Note for Required Action B.2.2 states, " Required Action
B.2.2 is only required in MODES 1, ~ 2, and 3, and in H0DE 4
when auxiliary feedwater is being used.for plant shutdown
and startup." This Note is consistent with the
Applicability requirements of Specification 3.7.4,
" Auxiliary Feedwater System." When the pressure is
< 715 psig] the turbine-driven auxiliary feedwater pump need
not be capable of meeting the SR limits of SR 3.7.4.2 on
developed head to satisfy the OPERABILITY requirements of
Required Action B.2.2. The pump must be capable of coming
up to speed and delivering flow, however. Furthermore, the
licensee shall verify that the pump passed its last
SR 3.7.4.2.)

Operation may continue in Condition B for a period that
should not exceed BX hours. In this condition, the

remaining OPERABLE offsite circuit ed DGs are adequate to

(continued)

(continued)
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AC Sources-0perating
B 3.8.1

BASES (continued)

ACTIONS supply electrical power to [ Division 1 and Division 2] of
(continued) the.onsite Class IE Distribution System. The BX-hour limit

takes into account the com)onent OPERABILITY of the
redundant counterpart to t1e inonerable required feature.
Thus, on a component basis, we may have lost single-failure
)rotection for the required feature's function; however, we
lave not lost function. Similarly, we take into account the
capacity and capability of the remaining AC sources,

,masonable time for repairs, and low probability of a DBA
e-occurring during this period. If the Required Actions of

4 JCondition B and the associated Completion Times are not met,
Y a controlled shutdown must be performed per Required

yAction'J.11andRequiredActionJ.2.

.C_d , a

Con ition C is''ne required DG inoperable. Required Actiono
C.1 is to restore the; required AC electrical power sources
(offsite'circuitsiand DGs) to OPERABLE status within a
Completion -Time,of 72 hours
{VS-BWR/6: for [ Division 1 and Division 2] and within
[72 hours] for-[ Division 3)).n

~

Performance of SR .8.1.2 ensures a highly reliable power
supply by checking on the OPERABILITY of the required
offsite circuits. SR-3.8.1.2 must'be. performed once within
I hour of entering Condition C, andLonce per 8 hours
thereafter. Failing to perform;SR 3.8;1'.2 on a given
circuit results in an inoperable circuit. Similarly, if a
circuit -fails to pass SR 3.8.1.2, it is inoperable. Upon
offsite circuit inoperability, additional . Conditions must
then be entered to reflect the new plant state.

Performance of SR 3.8.1.3 ensures no common cause failure
for the remaining required DG[s). The determination of no
common cause inoperability of the remaining required DG[s]
must be made once within [8] hours of entering Condition C.
If during the performance of SR 3.8.1.3 common cause is
found, or if a required DG fails SR 3.8.1.3 for some other
reason, then two required DGs are inoperable and Condition G
is' entered.

Note 3 of Condition C requires that SR 3.8.1.3 shall be .

completed if Condition C is entered. The intent is that~all
! DG inoperabilities must be investigated for common cause

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS failures as per SR 3.8.1.3, regardless of how long the DG
(continued) inoperability persists.

Per Regulatory Guide 1.93, " Availability of Electric Power
Sources" (Ref. 4), operation may continue in Condition C for
a period that should not exceed 72 hours {VS-BWR/6: for
[ Divisions 1 and 2). The [72-hour] Completion Time for a
(Division 3] DG inoperability is based upon the risk-
significance of the [ Division 3] DG in coping with a station
blackout (SBO). Calculations show that the core melt
frequency increases substantially for an SB0 with a
[ Division 3]:DG inoperable for 14 days as compared to an SB0
withsan-OPERABLE;[ Division 3] DG.

The Completion Time for a [ Division 3] DG may be increased
from [72 hours] to [14 days] consistent with the HPCS TS
provided:

a. The [ Division 3] sole function is to support the HPCS
,

function; and
1 =

=

! b. Calculations show that the increase in the core melt
| frequency for an SBO with an inoperable [ Division 3]
L DG is acceptably low. 3

! ..

| If other ESF functions are supported by (Division 3], or if
calculations show that the increase in core.nelt frequency
for an SB0 with an inoperable [ Division 3] DGris
unacceptably high, then the Completion Time for an
inoperable [ Division 3] DG shall be (72 hours).}

In Condition C, the remaining OPERABLE DG[s] and offsite
i

circuits are adequate to supply electrical power to the
' onsite Class IE Distribution System. The 72-hour (VS-BWR/6:
! (or [72-hour] for (Division 3])} limit takes into account
| the capacity and capability of the remaining AC sources,

reasonable time for repairs, and low probability of a DBA
occurring during this period. If Required Action C.1 and
its associated Completion Time are not met, a controlled
shutdown must be performed per Required Action J.1 and
Required Action J.2.

(continued)

(continued)
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AC Sources-Operating )B 3.8.1
,

l

BASES (continued)

ACTIONS (VS-BW,CE,W: F.1. D.2.1, and D.2.2}
(continued) (VS-GE: D.1 and 0.2}

(VS-BW.Ct:,W:
Condition D is one required DG inoperable MQ one or more
required support or supported features, or both, inoperable
that are associated with the OPERABLE DG[s], or with an
opposite OPERABLE DC power subsystem, or both, 08 the

. turbine; driven auxiliary feedwater pump inoperable.
s,. .n

, $ {VS-BW;CE,W::

% Note that the QB in Condition D is not an exclusive "or".
iiiThat.is, the;QB in Condition D includes-Conditioas in which:

.

,0nd:or more required support or supported features, ora.
Aboth;1are inoperable. . .; or

b. A Condition in.which the turbine-driven auxiliary
feedwater pump' is inoperable; or

aw .;:

Both (a') andq(b) above.)
~

c.

. {VS-BWR/4: . . .

-( Condition D is one' required DG inoperable MQ one or more
required support or' supported features, or both, inoperable
that are associated with the'0PERABLEsDGs, or with an
opposite OPERABLE DC power subsystem,70r both.)

(VS-BWR/6: ,

Condition D is one DG inoperable MD'one or more required
support or supported features, or both, inoperable that are
associated the OPERABLE DGs, or with opposite OPERABLE DC
power subsystems, or both.}

Condition D is a companion Condition to Condition C. That
is, it is not possible to be in Condition D without also

.

being in Condition C.

The rationale behind Condition D comes from GDC 33, 34, 35,
38, and 41. They state that,

" Suitable redundancy in components and features, and
suitable interconnections, leakage detection,
isolation, and containment capabilities shall be

(continued)

Oe
(continued)

A0G STS B 3.8-25 01/01/91 2:58pm

_ _ . - _ _ _ _ _



AC Sources-0perating
B 3.8.1

BASES (continued)

ACTIONS provided to assure that for onsite electrical power
(continued) system operation (assuming offsite power is not

available) and for offsite electrical power system
operation (assuming onsite power is not available) the
system safety function can be accomplished assuming a
single failure."

If, as per the GDC, we assume that all offsite power is not
available,E then Condition D represents a loss of function
for the feature that is inoperable in the other

L{VS BW,CE,W,BWR/4: (division] that has an OPERABLE DG or in
thelopposite:0PERABLE DC power subsystem, or both.) (VS-
BWR/6: ' divisions),that have OPERABLE DGs or in opposite
OPERABU! DC power subsystems, or both.)

Definition of DX: The allowable time for continued plant
operation in Condition D is DX hours. DX is determined as
follows. Consult the TS for the required feature that is
inoperable. Define DXi~as the Completion Time that the
inoperable required fegture TS allows for a complete loss of
all required feature function. If, no loss of function is

allowed (e.g., if upon the loss of-required feature function
a shutdown is required),'then assign _DXi - 0 hours.

For each required feature that is inoperable, there will be
a DXi. DX is then defined as the minimumiof all the DXi;
however, if DX is found to be less than 2 hours, DX is resets

to 2 hours. If DX is found to be greater than 72 hours,
then DX is 72 hours.

DX as defined above is acceptable because it minimizes risk
while allowing time for restoration before subjecting the
plant to transients associated with shutdown. (The above
add" esses the potential for loss of function under certain
Conditions postulated in the design br. sis. In the event of
an actual loss of function, the TS covering that loss of
function will control the Completion Time.)

The specific list of " required support and supported
features" encompassed by Condition D is provided in
Reference 5. kequired features are those that are designed
with functiovlly redundant safety-related (divisions]. If

a plant has a recuired feature that has no functionally
redundant counterpart, that feature may not be required to
be included. THS is unlikely, however, since single-

(continued)
_ _ . , _
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AC Sources-Operating
B 3.8.I'

O
rg BASES (continued)

!

ACTIONS failure considerations usually require functinal redundancy l

(continued) of safety features. Since the Completion Time allowance for ,

this Required Action is limited to 72 hours, those systems I
with allowed Completion Times 2 72 hours for complete loss |of function are not included as required features to be
checked.

,

{VS-BW,CE,W: |Auxiliary feedwater is provided by a [50%)-capacity motor- |
driven.feedwater pump in [ Division 1], a [50%)-capacity l

4 fmotor-driven feedwater pump in [ Division 2], and a [100%)- |

e capacity turbine-driven feedwater pump. Therefore, assuming
Jthat:all offsite power is not available (as per the GDC), i

' Condition D' reduces the 72-hour Completion Time to DX hours i

for the case in which auxiliary feedwater function has been
reduced to only [50%) of capacity or less.)

,

{VS-BW,CE,W:-
_

,

The turbine-driven auxiliary feedwater pump is not included i

with the "one or more required support or supported
features, or bothf ino)erable that are associated with the
other [ division] that las an OPERABLE DG" because the

p feedwater pump is: steam driven (as opposed to motor driven),
g\] and thus is not " associated" wlth either [ division] of the

AC_ electrical power sources.}

{VS-BW,CE,W:
The Note for Required Action D.2'2 state's, " Required Action
D.2.2 is only required _in H0 DES.1, 2, and 3, and in MODE 4
when auxiliary feedwater is being used for plant shutdown
and startup." This Note is consistent with the
Applicability requirements of Specification 3.7.4,
" Auxiliary Feedwater System." When the pressure is
< [715 psig] the turbine-driven auxiliary feedwater pump
need not be capable of meeting the SR limits of SR 3.7.4.2
on developed head to satisfy the OPERABILITY requirements of
Required Action D.2.2. The pump must be capable of coming
up to speed and delivering flow, Iowever. Furthermore, the
licensee shall verify that the pump passed'its last
SR3.7.4.2.}

' Operation may continue in Condition D-for a period that
should not exceed DX hours. In this Condition, the
remaining OPERABLE DG[s] and offsite circuits are adequate

(continued)

(continued)
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AC Sources-Operating '

B 3.8.1

CASES (continued)

ACTIONS to supply electrical power to the onsite Class IE
(continued) Distribution System. The DX-hour limit takes into account

the coniponent OPERABILITY of the redundant counterpart to
the inoperable required feature. Thus, on a component
basis, we may have lost single-failure protection for the
required feature's function; however, we have not lost
function. Similarly, we take into account the capacity and
capability:of the remaining AC sources, reasonable time for
repairs,-and low probability of a DBA occurring during this
perjod F If the Required Actions of Condition D and the
associ'ated Con)letion Times are not met, a controlled
shutdown mustc.)e performed per Required Action J.1 and
Required Action,J.2.

,

E.1andEg
Condition E is oneiequired offsite circuit inoperable og
one required DGdnoperable.-The Required Action is to
either restore all required offsite circuits to OPERABLE
status within a Com>letion: Time of 12 hours 08 restore all
required DGs to OPERABLE status within a Completion Time of
12 hours. Condition E has been modified by a Note to
indicate that when Condition E is entered with no AC source
to one [ division], LC0 3.8.7 must be immediately entered.
Pursuant to the definition of OPERABILITY, this action
should have already taken place; however,~1t is noted here
to indicate that the Completion Time for, Condition E under
this situation is governed by the CompletioncTime of
Required Action A.1 of LCO 3.8.7. '

Per Regulatory Guide 1.93, " Availability of Electric Power
Sources" (Ref. 4), operation may continue in Condition E for
a period that should not exceed 12 hours. The.. alternative
Completion Time is for the situation in which Condition E
was entered with no AC power to one [ division], and the
Completion Time to restore all required offsite circuits or
DGs is then governed by LC0 3.8.7.

In Condition E, individual redundancy is lost in both the
offsite electrical power system and the onsite AC electrical
power system. Since power system redundancy is provided by
two diverse sources of power, however, the reliability of
the power systems in this Condition may appear higher than
that in Condition F (loss of both required offsite
circuits). This difference in reliability is offset by the

(continued)

(continued)
,
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS susceptibility of this power system configuration to a
(continued) single bus or switching failure. The 12-hour or the

alternate Completion Time limit takes into account the
capacity and capability of the remaining AC sources,
reasonable time for repairs, and low probability of a DBA
occurring during this period. If Required Action E.1 and
Required Action E.2 and their associated Completion Times
areinot met, a controlled shutdown must be performed per

_ Required Action J.1 and Required Action J.2.
*,

# W
,e [ E.i.1 [ I

ih ondNionnis two required offsite circuits inoperable.
'

C
* Required Action F.1 is to restore at least

{VS-BW,CE,W,BWR/4: [one]) -

(VS-BWR/6:-two% required offsite
{VS-BW,CE,W,8 Wit /4: circuit [s]}
{VS-BWR/6:| circuits)- to OPERABL'd status.
The iistent'of this~ Required Action is to restore either all
required offsite circuits, or all but one required offsite
circuit, to'0PERABLE status within a Completion Time of

p 24 hours. {,
g 1

.. x
,

;-V Per Regulatory Gu'idejl.93, " Availability of Electric Power
Sources" (Ref. 4), operation may continue in Condition F fer
a-period that should not exceed 24' hours. This degradation
level means that the offsite electrical. power system does

s

not have the capability to effectja' safe shutdown and to !mitigate the effects of an accident; however, the onsite AC !

source have not been degraded: This degradation level
generally corresponds to a total loss of the immediately
accessible offsite power sources.

Because of the normally high availability of the offsite
sources, this level of degradation may appear to be more
severe than other combinations of two AC sources inoperable
that involve one or more DGs inoperable.

However, two factors tend to decrease the severity of this
degradation level:

4

a. The configuration of the redundant AC electrical power i
system that rer.;ains available is not susceptible to a
single bus or switching failure; and

(continued)

(continued)
\
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AC Sources-Operating
8 3.8.1

BASES (continued)

-ACTIONS b. The time required to detect and restore an unavailable
(continued) offsite power source is generally much less than that

requiret to detect and restore an unavailable onsite
AC source.

With both of the required offsite circuits inoperable,
sufttcient onsite AC sources are available to maintain the
unit in a safe shutdown condition in the event of a design
basis transient or accident, in fact, a simultaneous loss
of offsite AC seurces, a LOCA., and a worst-case single
failure were postulated as a part of the design basis in the
safety analysis. Thus, the 24-hour limit provides a period
of time to. effect restoration of all or all but one of the
offsite circuits commensurate with the importance of

'

maintaining an AC electrical power system capable of meeting
its design criteria.

Per Reference 4, with the available offsite AC source two
less than required by the LCO, operation may continue for 24
hours. If two offsite sources are restored within 24 hours,
unrestricted operation may :ontinue. If only one offsite
source is restored within z4 hours,' power operation may
continue for a total time that should'not exceed 72 hours
(consistent with the loss of'one:AC source).

If no offsite source is restored within ths.first 24-hour
period of continued operation, a controlled.. shutdown must be
performed per Required Action J.1 and. Required Action J.2.

El

Condition G is two required DGs inoperable. Required Action
G.1 is to restore at least {VS-BW,CE,W,8WR/4: [one]}
{VS BWR/6: two} required diesel
(VS-BW,CE,W,BWR/4: generator (s]}
(VS-BWR/6: generators) to OPERABLE status.

The intent of this Required Action is to restore either all
recuired DGs, or all but one iequired DG, to OPERABLE status
witnin a Completion Time of 2 hours.

With two DGs inoperable, there are no remaining standby AC
sources. Thus, with an assumed loss of offsite electrical
power, insufficient standby AC sources are available to
power the minimum required ESF functions. Since the offsite

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS . electrical power system is the only source of AC power for
(continued) this level of degradation, the risk associated with

continued operation for a very.short time could be less than
that associated with an immediate controlled shutdown (tE
immediate shutdown could cause grid instability, which could
result in a total loss of AC power). Since any inadvertent
generator trip could also result in a total loss of offsite ;

AC, power, however,-the time allowed for continued operation
,is zeverely restricted. The intent here is to avoid thes ,

firiskassociatedwithanimmediatecontrolledshutdownan3to
'

gp;| minimize?the risk associated with this level of degradation.

\PerfRNerence 4, with both DGs inoperable, operation may
' continua!for (period that should not exceed 2 hours. If

.both DGs?are restored within 2 hours, unrestricted operation
may(continue., Lif only one DG is restored within these 2
hours, operation may continue-for a total time-that should
n'ot exceed;72 hours (consistent with the loss of one AC
source).'eIf no,0GLis restored within the first 2 hours of
continued operation,s a controlled shutdown must be performed
per Required Action J:1 and Required Action J.2.

y 9

J 4 .

Condition H is three| required AC-sources inoperable. The
Required Action is to enter LC0 3.0.3;immediately,

e
Condition H corresponds to a level-6f ' degradation in which
all redundancy in the AC electrical power wpplies has been
lost. At this severely degraded level, any further losses
in the AC electrical power system Surveil will cause a loss
of function. Therefore, no additional time is justified for
continued operation. The plant should be brought promptly
to a controlled shutdown as required by LCO 3.-0.3. During
the shutdown process, the.AC electrical oower system should
be critically monitored, and necessary actions taken, such
as cross-connecting a supply to a load, if required, to
ensure a safe shutdown.

L_1

Condition I is one required [ automatic load sequencer)
inoperable. The Itequired Action is to restore all required
[ automatic load sequencers) to OPERABLE status within the
Completion Time of [2] hours (for Divisions 1 and 2].

(continued)

) (continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS {VS-BWR/6: If the sequencer is associated with
(continued) [ Division 3], then the Completion Time is [2 hours].)

{VS-BWR/6: [The [2-hour] Completion Time for an inoperable
[ Division 3] [ automatic sequancer) is plant specific. Items
to be considered in specifying this Completion 't:? for a
given facility include:

a. The safety function of [ Division 3]. If [ Division 3]
csupports only the HPCS function, then there may not
even be:a.[ Division 3] [ automatic sequencer] becausee
there is only one large load to be connected to thet

[ Division 3].ESFbus. If other ESF functions are
.

supported;by [ Division 3], then the Completion Time
for an inoperable'[ Division 3] [ automatic sequencer)
shall.;be [2 hours]; and

b. The safety function.of the [ Division 3] [ automatic
sequencer):

1. What is itstrole in mitigating a DBA?

2. Does the [ Division 3]- [autor,iatic sequencer]
function as a1 support system-to the [ Division 3]
DG, { Division 3];offsite circuit, or both? What
ESF functions does it support?-

3. What is the role of the [ Division 3]-[ automatic
sequencer) in mitigating aniSBO?}

Condition I corresponds to the sequencer (s) for (one ESF
bus] being inoperable. If the sequencer (s) to [more than
one ESF bus] are inoperable, enter LCO 3.0.3.

The sequencer (s) is (are) an essential support system to
[both the offsite circuit and the DG associated with a given
ESF bus.] [Furthermore, the sequencer is on the primary
success path for most major AC electrically powered safety
systems powered from the associated ESF bus.] Therefore,
loss of an [ESF bus's sequencer] affects every major ESF
system in the [ division). The [2]-hour Completion Time for
(Divisions 1 and 2] {VS-BWR/6: and [2-hour] Completion Time
for [ Division 3]} provides a period of time to correct the
problem commensurate with the importance of maintaining
sequencer OPERABILITY. This time period also ensures that

(continued)

(continued)

A STS B 3.8-32 01/01/91 2:58pm



_ _ _ _ _ _ _ _ _ _ - - _ - _ _ _ -______- _ _- - -

I

AC Sources-Operating
B 3.8.1

f
! BASES. (continued)-

__

ACTIONS the probability of an accident (requiring sequencer
(continued) OPERABILITY) occurring during periods where the sequencer.is

inoperable is minimal.

[For plants that can show that the sequencer's role is less--

vital, a longer Completion Time may be appropriate. For
example, if the ESF loads are block-loaded onto the offsite
cirduit so that no sequencer operation is required, then it
may be^ possible to show that the sequencer is solely linked

*ft'o'DGOPERABILITY.In such a case, a Completion Time of [72
hours];may be appropriate.]

,

|"When%'seque'ncer is inoperable, the associated [ESF bus] is
declared 11noperable, and LC0 3.8.7 is immediately entered.
In LCO'3.8.7. it is determined whether the loss of functional
capabil'ity exists'by verifying whether one or more support
or supportedLfeatures, or both, are inoperable that are
associated with the.other ESF buses.

J.1 and J.23sd

The plant must be placed in a MODE in which the LC0 does not
A apply if the inoperable AC electrical power sources and
Q~ sequencers cannot"be restored to 0PERABLE status within the

associated Completion' Time? <Thistis done by placing the
plant in at least MODE 3 within (VSABW,CE,W: 6 hours}
{VS-GE:- 12 hours} and.in (VS-BW,CE,W:? MODE 5)
{VS-GE: MODE 4} within 36 hours. ;The' allowed Completion
Times are reasonable, based on operating experience related
to.the amount of time required'to reach the required MODES
from full power -in an orderly manner and without- challenging _
plant-systems.

SURVEILLANCE The AC source are designed to permit inspection and
REQUIREMENTS testing of all- important areas and features, especially

those that have a standby function, in accordance with
GDC 18-(Ref. 6). Periodic component' tests are supplemented
by extensive functional tests during refueling outages
(under simulated accident conditions). . The SRs for
demonstrating the OPERABILITY of the DGs are in accordance
with the recommendations of Regulatory Guide l.9,
" Selection, Design, and Qualification of Diesel Generator
Units Used as Onsite Electric Power Systems at Nuclear

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

'

BASES (continued)
_

SURVEILLANCE Power Plants" (Ref. 2); Regulatory Guide 1.108,
REQUIREMENTS " Periodic Testing of DG Units Used as otsite Electric Power

(continued) Systems at Nuclear Power Plants" (Ref. 7); and Regulatory
'

Guide 1.137, " Fuel Oil Systems for Standby DGs" (Ref. 8), as
addressed in the FSAR.

SR 3.8.1.1

ThisSRihrequiredonlywheninConditionA,"Oneoffsite
circuit ' inoperable. " Upon the inoperability of an offsite
circuit, any' remaining required offsite circuits that are
OPERABLE must:be checked for OPERABILITY within 1 hour of
enterbg Condit.ionLA and once per 8 hours thereafter. If

additional ~ offsite circuits are found inoperable, they must
be declared inoserable, and the corresponding Conditions of
LC0 3.8.1 must e entered.>

.

The requirement to perform SR 3.8.1.1 continues until
LCO 3.8.1 is met,' or until the plant is put in a MODE of
operation outside of..the Applicability of LC0 2.8.1.

l This SR assures proper circuit continuity for the offsite
AC power supply to the 0:;s.te distribution network and
availability of offsite AC power..The: breaker alignment
verifies that each breaker is in its correct position to

ensure distribution buses and loads are connected to their
preferred power source. The check on devices that provide
the separation and inc'ependence assuresLthat' protective-

relaying and interrupting devices are OPERABLE so that
circuit independence can be maintained.

This Surveillance Frequency is justified based on the
necessity to maintain a reliable AC electrical power system.
The Frequency of I hour and once per 8 hours thereafter
takes into account the time required to perform the
Surveillance and the difficulty in completion. This is
balanced against the desirability of having accurate and'

reliable information about remaining sources of offsite
power upon the inoperability of one of the f.her offsite
sources. Also, these Frequencies take into account the
capacity, capability, redundancy, and diversity of the AC
sources; other indications available in the control room,
including alarms, to alert the operator to AC sources
malfunctions; and the low probability of a DBA occurring
during this period.

(continued)

(continued)
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AC Sources-Operating
B.3.8.1

Q BASES (continued)

-SURVEILLANCE It is recognized that an operator could choose not to
REQUIREMENTS perform SR 3.8.1.1 within I hour and once per 8 hours

(continued) thereafter. Instead the operator could simply declare the
second offsite circuit inoperable and accept a shorter
Completion Time. While such action would be within the
strict legal interpretation of the TS, it would not normally
be prudent. In general, the operator should welcome the
latest information on the condition of the plant.

Jurthermore, by failing to perform the SR on the second
'circuitninformation on common cause failure may go

g " undiscovered.

W SR o328.1.2?
' '

o - . . . .

This SRM required only when in Condition C, one DG
inoperable 2 .Upon the inoperability of a DG, any required

~ ~

offsite circuits that are OPERABLE must be checked for
OPERABILITY within 1. hour of entering Condition C and once
per 8 hoitrs thereafter.; If offsite circuit (s) are found
inoperable,; they must be declared inoperable, and the
corresponding Conditions of,LC0 3.8.1 must be entered.

.The requirement to perform SR'3.8.1.2 continues until
( LCO 3.8.1 i met, or untii the plant is put in a MGDE of

operation outside ofs the Applicability of LC0 3.8.1.

ThisSRassurespropercircuitcontinliityfortheoffsite
AC electrical power supply to the,onsite distribution-
network and availability of offsite AC electrical power. The
breaker alignment verifies that each breaker is in its
correct position to ensure distribution buses and loads are
connected to their preferred power source. The check on
devices that provide the separation and independence assures
that protective relaying and interrupting devices are
OPEPABLE so that circuit independence can be maintained.

This Surveillance Frequency is ' justified based on the
i necessity to maintain a reliable AC electrical power system.
; The Frequency of 1 hour and once por 8 eight hours
i

thereafter takes into account the time required to perform
|

the Surveillance and the difficulty in completion. This is
p' balanced against the desirability of having accurate and

reliable information about remaining sources of offsite
electrical power upon the inoperability of one of the other
offsite sources. Also these Frequencies take into account

(continued)

(continued)
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AC Sources-0perating
B 3.8.1

BASES (continued)

SURVEILLANCE the capacity, capability, redundancy and diversity of the
REQUIREMENTS AC sources; other indications available in the control room,

(continued) including alarms, to alert the operators to AC sources
malfunctions; and the low probability of a DBA occurring
during this period.

It is recognized that an operator could choose not to
perform SR 3.8.1.2 within I hour and once per 8 hours7

thereafter'.31nstead the operator could simply declare the
offsiteE ircuit inoperable and accept a shorter Completion

,

c
T.ime# Whileisuch action would be within the strict legal
ihterpretation of. the TS, it would not normally be prudent.
In general s the: operator should welcome the latest
information on the condition of the plant. Furthermore, by
failing to, perform th.eJSR on the offsite circuit (s),
informatioponcommon?causefailuremaygoundiscovered.

SR 3.8.1.3 c
,

~

This SR is only requ. ired when in Condition C, one DG
inoperable. Each'and:every required DG inoperability must
be evaluated for commoriLcause failure potential by
performance of SR 3.8.1.'3, regardlesstof when the DG is
returned to OPERABLE statust If ~ additional DGs are found
inoperable, they must be declared inoperable, and the
corresponding Conditions of LC0 3.8.1 mustjb,e entered.

ThepurposeofthisSRistodeterminefabsenbeofcommon
cause for the DG inoperability for,any remaining required
DGs that are OPERABLE. This can be,done either by analysis i

and reasoning (item A.1 of SR 3.8.1.3) or by starting the
DG(s) that are OPERABLE (item B.1 of SR 3.8.1.3).

This Surveillance Frequency is justified based on the
necessity to maintain a reliable AC electrical power system.
The Frequency of once within [8] hours of entering Condition
C takes into account the time required to perforin the
Surveillance and the difficulty in completion. This is
balanced against the desirability of having accurate and
reliable'information about remaining sources of onsite
electrical power upon the inoperability of one of the other
onsite sources. Also these Frequencies take into account
the capacity, capability, redundancy, and diversity of the
AC sources; other indications available in the control room,

(continued)

(continued)

A00 S' B 3.8-36 01/01/91 2:58pm



.-

AC Sources-Operating
B 3.8.1

*

.D(
\ /- BASES (continued)

SURVEILLANCE to alert the operators to AC sources malfunctions; and
REQUIREMENTS the low probability of a DBA occurring during this period.

(continued)
SR 3.8.1.4

This SR assures proper circuit continuity for the offsite
AC e.lectrical power supply to the onsite distribution
network and availability.of 'offsite AC electrical power. The
breaker alignment verifies that each breaker is in its

Acurect' position to ensure distribution buses and loads are

,[4 device's::that provide the separation and independence assures# connected to their preferred power source. The check on

V'0PERABLE~so'thatcircuitindependencecanbemaintained.
thetiprotective relaying and interrupting devices are

The 7-day / Frequency is adequate since breaker position is
nottlikelyitochangewithouttheoperatorbeingawareofitr
and its status' is displayed in the control room.

SR 3.8.b$andSR N i8'.'1.173

TheseSRshb1pto.enhuretheavailabilityofthestandby
- electrical power supply to mit.igate design basis transients
h and accidents and maintain the: plant in a safe shutdown
V condition.

,

Tominimizethewearonmovingparththatdonotget^

lubricated when the. engine is not runn.ing, these SRs have
been modified by a Note to indicate'that all DG starts for
these Surveillances may be preceded by an engine
nrelubricating period in accordance with vendor
recommendations. For the purposes of this testing, the DGs
shall be started from standby conditions.

Standby conditions for a (Division 1 or 2] DG means the
-diesel engine coolant and oil are being continuously
circulated and temperature maintained consistent with
manufacturer recommendations.
{VS-BWR/6: Standby conditions for [ Division 3] DG means the
lubricating oil is heated and continuously circulated
through a portion of the system as recommended by the
vendor. Engine jacket water is heated by the lubricating

L oil and circulates through the system by natural
!- circulation.)
L

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE All engine starts for SR 3.8.1.5 may be preceded by warmup
REQUIREMENTS procedures as recommended by the manufacturer so that the

(continued) mechanical stress and wear on the diesel engine are
minimized. This is the intent of Note 3 of SR 3.8.1.5.

SR 3.8.1.5 has been modified by a fourth Note, Note 4,
requiring the performance of SR 3.8.1.6 immediately after
SR 3.8.1.5.. The exceptions (a) and (b) are for cases in
which.less than a full complement of AC sources, may be-

available. Therefore, the performance of SR 3.8.1.6 is not
required because it requires the paralleling of two of the
remaining AC: sources, which may compromise the AC source
independence;

SR 3.8.1.17 requires that, on a 184-day Frequency, the DG
start fromistandby conditions and achieve required voltage
and frequency within-10 seconds. The 10-second requirement
supports the assumptions in the design basis LOCA analysis
(Ref. 9). The 10-second-start requirement may not be
applicable to SR 3.8.1.5 (see Note 3 of SR 3.8.1.5), which
is usually performed on_ al31-day Frequency. Since SR
3.8.1.17 does require ajl0-second' start, it is more
restrictive than SR 3.8.1'.5, .and it may be performed in lieu
of SR 3.8.1.5. This is' the intent of Note 1 of SR 3.8.1.5.
The normal 31-day Frequency for SR,3.8.1,5 (see DG test
schedule, Table 3.8.1-1) is consistent with Regulatory
Guide 1.9 (Ref. 2). The 184-day Frequency >for SR 3.8.1.17
is a reduction in cold test:ng consistent with Generic
Letter 84-15 (Ref. 10). Thes3 Frequencies provide adequate
assurance of DG OPERABILITY, wi.ile minimizing degradation
resulting from testing.

SR 3.8.1.17 has been modified by a second Note, Note 2,
which requires, following the completion of SR 3.8.1.17, the
performance of SR 3.8.1.6. An exception is wher SR 3.8.1.17
is required by SR 3.8.2.1. In this situation, less than a
full complement of AC sources may be available. Theisfore,
the performance of SR 3.8.1.6 is not required because ti.
requires the paralleling of two of the remaining AC sources.
which may compromise the AC source independence.

SR 3.8.1.6

This Surveillance demonstrates that the DGs are capable of
synchronizing and accepting greater than or equal to the

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

/O
BASES (continued)-

SUPVEILLANCE equivalent of the maximum expected accident loads. A third
REQUIREMENTS Note to this SR, Note 3, indicates that this Surveillance

(continued) should only be conducted on one DG at a time in order to
avoid comon cause 1111ures that might result from offsite
circuit or grid perturbations. A minimum run time of 60
minutes is required to stabilize engine tem)eratures.
Actual run time should be in accordance wit 1 vendor
recommendations with regard to good operating practice and
should be sufficient to ensure that cooling and lubrication
are adequate for extended aeriods of operation, while
minimizing the time that tie DG is connected to the offsite-

source.

'In order to assure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing shall be performed using a power factor in
the range: -[0.8) s power factor s [0.9]. This power factor
range shall be chosen to be representative of the actual-
design basis inductive loading that the DG would experience.
Alternatively, it may be conservatively chosen as a range
that contains power factors that are numerically smaller
than the power factors that are representative of the actual
design inductive loading.

Note 1 modifies this Surveillance to indicate that diesel
engine runs for this Surveillance may include gradual
loading, as recommended by the manufacturer, so that
mechanical stress and wear on the diesel engine are
minimized (Ref. 10).

Note 2 modifies this Surveillance by stating that momentary
transients because of changing. bus loads do not invalidate
this test. The load band is provided to avoid routine
overloading of the DG. Routine overloading may result in
more frequent teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY.

! The normal 31-day Frequency for thB Surveillance (see DG
' test schedule, Table 3.8.'l-1) is consistent with Regulatory
i- Guide 1.9 (Ref. 2).

SR 3'.8.1.7

This Surveillance verifies that, without the aid of the
refill compressor, sufficient air-start capacity for each DG

(continued)

(continued)
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AC S::urces-Op; rating
B 3.8.1

BASES (continued)

SURVEILLANCE is available. The system design requirements provide for a
REQUIREMENTS minimum of five engine star!. cycles without recharging. A

(continued) start cycle is defined by the DG vendor, but usually is
measured in terms of time (seconds of cranking) or engine
cranking speed. The pressure specified in this SR is
intended to reflect the lowest value at which the five
starts can be accomplished. If the pressure is less than
the valueispecified in this SR, the DG shall be declared
inoperableWThe five-start-cycles requirement is intended
to provide redundancy for the DG start capability in the
eyent"that th_e/ hot DG does not start on the first attempt.

,

The'3'! day' Frequency takes into account the capacity,
capab'ility, redundancy, and diversity of the AC sources and
other indications available in the control room, including
alarms, to alert the operator to below normal air-start

.

pressure.
.

SR 3.8.1.8
'

This SR provides v'ebification that.each DG day [and engine-
mounted fuel] tank contains enough fuel oil, measured from
the low-level alarm setpoint, to operate the DG for at least
I hour at full load. Ifc the dayL [and engine-mounted fuel]
tank level is less than theLrequired limit, the DG is
inoperable. .

,m
The31-dayFrequencyisadequatetoensure'Uiatasufficient
supply of fuel oil is available, since low-level alarms are
provided and facility operators would be aware of any large
uses of fuel oil during this period.

SR 3.81_Q

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 load. The 7-day period is
sufficient time to place the facility in a safe shutdown
condition and to bring in replenishment fuel from an offsite
location. If the storage tank level is less than the
required limit, the DG is inoperable.

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

(continued)

(continued)
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8 3.8.1

O
d BASES (continued)

,

SURVEILLANCE provided and facility operators would be aware of any large
REQUIREMENTS uses of fuel oil during this period.

(continued)
SR 3.8.1.10

i

This Surveillance ensures that sufficient lubricating oil
inventory is available to support at least 7 days of full-
loadroperation for each DG. The (500]-gal requirement is
. based on the DG manufacturer's consumption values for the

#yrtm timetof the diesel. Implicit in this SR is the,

Prequirement to verify the capability to transfer the
% lubricating-oil from its storage location to the DG. If it

Tcan#be ' demonstrated that the DG lubricating-oil sump can
" hold'adequatesinventory for 7 days of full-load operation
without;the leyel; reaching a dangerous point, then the
quantity orlievel of lubricating. oil in the sump can be used
in this SR,VIf'the lubricating oil inventory is less than
thelimitAtheDGisinoperable.s

A31-dayFrequencFls'adequatetoensurethatasufficient
lubricating-oil supply is onsite, since DG starts and run

g time are closely monitored;byf the plant staff

SR 3.8.1.11 Y * ; '",

, o
Thetestslistedbeldwareameanso'fsdeterminingwhether
new fuel oil is of the appropriate | grade and has not been
contaminated with substances that would have an immediate,
detrimental impact on diesel engine combustion / operation.
If results from these tests are within acceptable limits,
the fuel oil.may be added to the storage tanks without
concern for contaminating the entire volume of fuel oil in
the storage tanks. The tests, limits, and applicable
American Society for Testing Materials (ASTM) standards are
as follows:

a. Sample the new fuel oil in accordance with ASTM
D4054-[ ];

b. Verify in accordance with the tests specified in ASTM
D975-[ ] that the sample has an absolute specific
gravity at 60/60*F of 2 0.83' but 5 0.89' or an API
gravity at 60*F of 2 27' but s 39', a kinematic
viscosity at 40*C of 21.9 centistokes but *

$ 4.1 centistokes, and a flash point 2125'F; and

(continued)A
Q (continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE c. Verify that the new fuel oil has a clear and bright
REQUIREMENTS appearance with proper color when tested in accordance

(continued) with ASTM D4176-[ ].
These tests are to be conducted prior to adding the new fuel
to the storage tank (s), but in no case shall the time
between receipt of new fuel and conducting the tests exceed
31 days.

Failure"to meet any of the above limits is cause for
rejecting the new fuel oil, but does not constitute a DG
OPERABILIThconcern since the fuel oil is not added to the
storage; tanks.

SR 3.8.1.12

Within 31 days following the initial new fuel-oil sample,
this Surveillanc'e.is performed to establish that the other
properties specified .in Table 1 of ASTM D975-[ ] are met
for new fuel oil when tested Jin accordance with ASTM D975-
[ ], except that ~the analysis .for sulfur may be performed '

in accordance with ASTM D1522-[- f) or ASTM D2622-[ ).
The 31-day period is acceptable because the fuel-oil
properties of interest,'even if they were not within stated
limits, would not have an immediate effect on DG operation.
For the same reason, should one or more of:these properties
not be within limits, there is no need to~ declare the DG
inoperable. It is acceptable to continue" operation for up
to [31] days while measures are takentto ensure that the
properties of the mixed fuel oil are'within limits or that
the fuel-oil properties are being restored to within limits.
If after continued operation for [31] days the properties of
the mixed fuel oil are still not within limits, the DG shall
be declared inopert.ble.

SR 3.8.1.13

This Surveillance is an integral part of a comprehensive
program to ensure the availability of high-quality fuel oil
for the DGs at all times. By testing for particulate on a
31-day basis, information regarding the condition of stored
fuel oil can be obtained and trended.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

, BASES. (continued)

SURVEILLANCE Fuel-oil degradation during long-term storage shows up as
REQUIREMENTS an increase in particulate, due mostly to oxidation. The

(continued) presence of particulate does not mean the fuel oil will-not
burn properly in a diesel engine. The particulate can cause
fouling of _ filters and fuel-oil injection equipment,
however, which can- cau'.e engine failure. If particulate is
removed from stored frel oil by circulating the oil through
filters (other thar aiesel engine filters), the fuel oil can
be Mstored to acceptable condition and its storage life

faktended: indefinitely. By obtaining and trending
4 9 particulate data, it is possible to determine when stored-
" i fuel-oil: cleanup will be necessary. This is done before the

ymaximum allowable particulate concentration is reached.
e.,

Particulate concentrations should be determined in
accordance with ASTM D2276-( ), Method A. This method
involves a gravimetric determination of total particulate
concentration in thenfuel oil and has a limit of 10 mg/1.
It is acceptable to 'obtain a field sample for subsequent lab
testing in . lieu!of field testing. In the case (s) where the
total stored-fus hoilyvolume is contained in two or more-c

tested separatelyg; each; tank must be considered and
interconnected tanks

/ - -

The Frequency of thiLSurveillance? takes into consideration
fuel-oil degradation ' trends'that iridicate that particulate
concentration is unlikely to change!between Frequency
intervals. 4

Thereisnoquantitativedatajr$gardingthecapability.of
diesel engines to operate for prolonged periods of time with
fuel-oil particulate concentrations in excess of 10 mg/1.
Therefore, if this limit is reached, the associated DG shall
be declared inoperable. In practice, however, this should
not present a problem since the concept behind this SR is to
establish fuel-oil degradation trends, which will provide an
alert to the need for corrective action prior to impacting
on DG OPERABILITY.

SR 3.8.1.14 and SR 3.8.1.15

Microbiological fouling is a major cause of fuel-oil
degradation. There are numerous bacteria that can grow in
fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from the

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)
'

SURVEILLANCE fuel-oil day (and engine-mounted) tanks and from storage
REQUIREMENTS tanks once every 31 days will eliminate the necessary

(continued) environment for survival. This is the most effective means
of controlling microbiological fouling. In addition, it
will eliminate the potential for water entrainment in the
fuel oil during DG operation. Water may come from any of
several sources, including condensation, ground water, rain
water, contaminated fuel oil, and from breakdown of the fuel
oil by bacteria. Frequent checking for and removal of-
accumulatediater will minimize fouling as well as provide
datapregarding the watertight integrity of the fuel-oil
system. The Surveillance Frequencies are established by
Regulatory | Guide 1.137 (Ref. 8) .

SR 3.8.1.161

This Surveillanceidemonstrates that each required fuel-oil
transfer pump operates and transfers fuel oil from its
associated storage tank ti lts associated day tank. This is
required to support the'7-day continuous operation of
standby power sourcesQ This Surveillance provides assurance
that the fuel-oil transfer pump,is OPERABLE, the fuel-oil
piping system is intact =,v:,the fuel-delivety piping is not
obstructed, and the controls?and control systems for
automatic fuel transfer systems are OPERABLE. The Frequency
for this SR is variable, depending'on individual system
design, with up to a 92-day interval. The 92-day Frequency
corresponds to the testing requirements for pumps as
contained in the ASME Section XI code; however, the design
of fuel-transfer systems is such that pumps will operate
automatically or must be started manually in order to
maintain an adequate volume of fuel oil in the day [and
engine-mounted] tanks during or following DG testing. In
such a case a 31-day Frequency is appropriate. Since proper
operation of fuel-transfer systems is an inherent part of DG
OPERABILITY, the Frequency of this SR should be modified to
reflect individual designs. Upon failure of this SR, the DG
shall be declared inoperable immediately.

SR 3.8.1.17

See SR 3.8.1.5.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

o
'[ BASES (continued).
-N.

SURVEILLANCE SR 3.8.1.18
REQUIREMENTS

(continued) Transfer of each (4.16 kV ESF bus] power supply from the
normal offsite circuit to the alternate offsite circuit
demonstrates the OPERABILITY of the alternate circuit
distribution network to power the shutdown loads. The
[18-month] Frequency of the Surveillance is based on
engineering judgment taking into consideration the plant
conditions required to perform the Surveillance, and is

fintendedsto be consistent with expected fuel-cycle' lengths.
40perating experience has shown that these components usually
PQ pass ,the SR when performed on the [18-month] Frequency.

%'Therefore,7t,hetFrequency was concluded to be acceptable from
a reliabil,itytstandpoint.u

R|i +r
This[SR"h'aiYbeen'modifiedbyaNote, Note 1,whichstates
that the SR nust' not be performed in MODE 1 or 2. The
reason forfthis is that during operation with the reactor
criticalNperformance{of this SR could potentially cause
perturbations (tolthe/ electrical distribution systems that
could result"I'n'a . challenge to continued steady-state

.
operation and, asfaLresult,Jto plant safety systems.

~^/
V) Note 2 has been include @in thisiSR to acknowledge that

'

T

credit may be taken-for-unplanned'avents that satisfy this
,

SR. x:
#i:

MSR 3.8.1.19 '

Each DG is provided with on engine overspeed trip to prevent
damage to the engine. Recovery from the transient caused by
the loss of a large load iould cause diesel engine
overspeed, which, if exce;sive, might result in a trip of
the engine. This Surveillance demonstrates the DG load.

L. response characteristics and capability to reject the
largest single load without exceeding predetermined voltage
and frequency and while maintaining a specified margin to
the overspeed trip. [For this facility, the largest single
load for each DG and its-horsepower rating is as follows:]
As' required by IEEE-308, the load rejection test is
acceptable if the increase in diesel speed does not exceed
75% of the difference between synchronous . speed and the
overspeed trip setpoint, or 15% above synchronous speed,

Ji whichever is lower. (For this facility, the SR 3.8.1.19

(continued)

(continued)n\
; (Gi
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE frequency ([63] Hz) for each DG and one of the two above
REQUIREMENTS criteria used to arrive at this number are as follows:]

(continued)
The time, voltage, and frequency tolerances specified in
this SR are derived from Regulatory Guide 1.9 (Ref. 2)
recommendations for response during load sequence intervals.
The [3] seconds specified is equal to 60% of a typical 5-
second interval. The voltage and frequency specified are
consistent with the design. range of the equipment powered by
the,DGe SR"3.8.1.19a corresponds to the maximum frequency
excursion, while SR 3.8.1.19b and SR 3.8.1.19c are steedy-
state voltage and frequency values that the system must
recover to~following. load rejection. The (18-month]
Frequency is consistent with the recommendatica of
Regulatory Guide-l.108 (Ref. 7).

InordertoassuheitNattheDGistestedunderload
; conditions thatTare as close to design basis cor.ditions as
| possible, testing ~ shall' be performed using a power factor in
| the range: [0.8],f power factor s [0.9]. This power factor

range shall be chosen to be representative of the actual
design basis inductive loading that-the DG would experience,,

i Alternatively, it may be; conservatively chosen as a range
! that contains power factors..that.are numerically smaller

than the power factors thatiare rapresentative of the actual
design basis inductive loading. If the facility uses the
actual single largest load to perform this;tet't, then the
power factor will be set by that load. .

'

This SR has been modified by a Noth, Note 1, which states
that the SR must not be perforr.ied in MODE 1 or 2. The
reason for this is that during operation with the reactor
critical, performance of this SR could potentially cause
perturbations to the electrical distribution systems that
could result in a challenge to continued steady-state
operation and, as a result, to plant safety systems.

Note 2 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1.20

This Surveillance demonstrates the DG capability to reject a
full load without overspeed tripping or exceeding the
predetermined voltage limits. The DG full-load rejection

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

s

& BASES -(continued)

SURVEILLANCE may occur because of a system fault or-inadvertent breaker-
REQUIREMENTS tripping. This Surveillance verifies proper

(continued). engine-generator load response under the. simulated test-
conditions. This test will simulate the loss of the total-
connected load that the DG will' experience following a' full-
load rejection and verify that the-DG will not trip upon
loss of the load.- These' acceptance-criteria provide for DG
damage protection. Gile the DG is not expected to

--experience this transient during an event and continue to be
1available, this response will assure that the DG is not

+ / degraded!for future application, including reconnection to,

the;buscif the trip initiator can be corrected or isolated.*

y
a y

InoYderfto*aisurethattheDGistested-underload
condition ~sethatLare as close to design basis conditions as
possible,' testing shall be performed using a power factor in
the range: i[0.8] $ power factor s [0.9], This power factor4

range shall;be chosen;to be representative of the actual
design-basis inductive . loading that the DG would experience.
Alternatively,iitimay b'e conservatively chosen as a range
that contains powerifactors that are numerically smallers

than the- power factors thatEare representative of the actualh design basis' inductive loading.|
d ~ _ i .

'
'

This SR has been modified byia NotG, Note 1, which states
that the SR must not be performed in'M0DE 1 or 2. The
reason for this is that during operation with the reactor
critical, performance -of this SR could4 potentially cause
perturbation to:the electrical, distribution systems that
could- result.in a challenge to ' continued steady-state
operation,

The [18-month] Frequency is consistent with the
recommendation of Regulatory Guide 1.108 (Ref. 7) and is
intended to be consistent with expected fuel-cycle lengths.

Note 2 has been added to this SR to acknowledge that credit
may be taken -for unplanned events that satisfy this SR. >

SR 3.8.1.21
,

,

As required by Regulatory Guide 1.108 (Ref. 7), paragraph
-

2.a.(1), this Surveillance demonstrates the as-designed
operation of the standby power sources during loss of the
offsite source. This test verifies all actions encountered

(continued)

(continued); s
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE from the loss of offsite power, including shedding of the
REQUIREMENTS non-essential loads and energization of the emergency buses

(continued) and respective loads from the DG. It further demonstrates
the capability of the DG to automatically achieve the
required voltage and frequency within the specified time.

The DG automatic start time of [10] seconds is derived from
requirements of the accident analysis to respond to a design
basis Jargelbreak LOCA. The minimum steady-state output
voltagetof [3744] V is (90%] of the nominal (4160 V] output
voltage. This: value allows for voltage drop to the
termipals ofs4000.V motors whose minimum operating voltage
is specifi,ed as 90%sof 3600 V. It also allows for voltagea

drops ~to* motors andDother equipment down through the 120 V
level where minimum operating voltage is also usually
specified<as'90%.of nameplate rating.

The specified maximum steady-state output voltage of 4576 V
is equal to theumaximumfoperating voltage specified for
4000 V motors. It ensures.that for a lightly loaded
distribution system, the voltage at the terminals of 4000 V
motors will be no more than the maximum rated operating
voltages. *-

,

Thespecifiedminimumand' maximum'stea'y-stateoutputd
frequency of the DG is (58.8] Hz and [6122] Hz respectively.
This is equal to 2% of the 60 Hz nominal' frequency and is
derived form the recommendations giventin Regulatory Guide

~

1.9 (Ref. 2) that the frequency should be restured to within
2% of nominal following a load sequence step. The
Surveillance should be continued for a minimum of
[5] minutes in order to demonstrate that all starting
transients have decayed and stability has been achieved.

The Frequency of (18 months] is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(1), takes into consideration plant conditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths.

This SR has been modified by a Note, Note 1, stating that
all DG starts may be preceded by prelubricating procedures
as recommended by the manufacturer. The reason for this is
to minimize wear and tear on the DGs during testing. For
the purpose of this testing, the DGs shall be started from

(continued)

(continued)
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AC Sources-Operating
8 3.8.1

BASES. (continued)

SURVEILLANCE standby conditions, that is, with the engine coolant and oil
REQUIREMENTS being continuously circulated. and temperature maintained

(continued) consistent with manufacturer recommendations for [ Division 1
and 2] DGs. {VS-BWR/6: For the [ Division 3] DG, standby
conditions means the lubricating oil is heated and
continuously circulated through a portion of the system as
recommended by the vendor. Engine jacket water is heated by
-the(lubricating oil and circulates through the system by
naturaKcirculation}.

4 is S as been modified by a second Note, Note 2, which
% .,statesithat.the SR must not be performed in {VS-BW,CE,W:

M MUDL 1, 2/ SUcr 4} {VS-GE: MODE 1, 2, or 3}. The reason
for~ thistis' that performing the SR would remove a required
offsite circuitTfrom service, perturb the electrical2

distribution system, and challenge safety systems,
n

Note 3 hastbeen added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1 22 4 3

p
This Surveillance:demonstratesLthat the DG automatically

~

&

- starts and achieves the required. voltage and frequency
within the specified: time ([10]-seconds) from the design
basis actuation signal (LOCA signal)'and operates for 2 [5]
minutes. The [5]-minute period provides sufficient time to
demonstrate stability. SR 3.8.1.22d and SR 3.8.1.22e ensure

.

that permanently connected loads and emergency loads are
energized from the offsite electrical power system on a ESF
signal without loss of offsite power. The bases for the
time, voltage, and frequency tolerances- specified in this
Surveillance are discussed under SR 3.8.1.21, above.

This SR has been modified by a Note,-Note-1, which states
that all DG starts may be preceded by prelubricating
procedures _as recommended by the manufacturer. The reason
for this is to minimize wear and tear on the DGs during-
testing. For the purpose of this testing, the DGs shall be
started from standby conditions, that is, with the engine
coolant and oil being continuously circulated and
temperature maintained' consistent with manufacturer
recommendations for [ Division 1 and 2] DGs. (VS-BWR-6: For
the [ Division 3] DG, standby conditions means the.
lubricating oil is heeted and continuously circulated

(continued)

y (continued)
;
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AC Sources-0perating
B 3.8.1

BASES (continued)

SURVEILLANCE through a portion of the system as recommended by the
REQUIREMENTS vendor. Engine jacket water is heated by the lubricating

(continued) oil and circulates through the system by means of natural
circulation).
This SR has been modified by a second Note, Note 2, which
states that the SR must not be performed in MODE 1 or 2.
The reason for this is that during operation with the
reactor. critical, performance of this SR could potentially
cause' perturbations to the electrical distribution systems
that could result in a challenge to continued steady-state
operation and, as. a result, to plant safety systems.

Note 3 hah been added to this SR to acknowledge that credit
may be taken- for unplanned events that satisfy this SR.

,

The Frequency of. [18 months] takes into consideration plant t

conditions required to perform the Surveillance and is
intended to be consistent with the expected fuel-cycle
lengths. Operating experience has shown that these
components usually pass the SR when performed on the
[18-month] Frequency. Therefore,' the Frequency was
concluded to be acceptable from a reliability standpoint.

| SR 3.8.1.23

This Surveillance demonstrates that DG non-critical
protective functions (e.g., high jacket water ~ temperature) :

are bypassed on a loss-of-voltage signal concurrent with an (
ESF actuation test signal and critical protective functions '

-(engine overspeed, generator differential current, and low <

lubricating oil pressure)-trip the DG to avert substantial
damage to the DG unit. The non-critical trips are bypassed
during DBAs and provide an alarm on an abnormal engine '

,

' condition. This provides the operator with sufficient time
to react appropriately. The DG availability to mitigate the
DBA is more critical than protecting the engine against
minor problems that are not immediately detrimental to ;

'

emergency operation of the DG.

The [18-month) Frequency is based on engineering judgment,
taking into consideration plant conditions required to
perform the Surveillance, and is intended to be consistent
with expected fuel-cycle lengths. Operating experience has
shown that these components usually pass the SR when

(continued)

(continued)
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AC Sources-0perating
B 3.8.1

n)(d BASES (continued)
.

SVRVEILLANCE performed on the (18-month] Fraquency; therefore, the
: REQUIREMENTS. Frequency was concluded to be acceptable from a reliability

-(continued) standpoint.

The SR has been modified by a Note, Note 1, which states
that the SR must not be performed in {VS-BW,CE,W: MODE.1,
2, 3, or 4) (VS-GE: MODE 1, 2, or 3}. The reason-for this
istthat performing the SR would remove a required DG from

, service.-

g* Note 2fhas been added to this SR to acknowledge that credit
V , may bestaken for ' unplanned events that satisfy this. SR.

5R*3
,

m
3.8.1'.24

.4o

RegulaforyiGuide '1.108 (Ref. 7), paragraph 2.a.(3), requires
demoilstration once per (18 months) that the DGs can start r

and run continuously-.at full-load capability for an interval
of not less than 24; hours, 22 hours of which is at a load _ '

equivalent to;the continuous rating of the DG and 2 hours of
which is at.a load.' equivalent to the 2-hour rating of the ,

DG '. The DG starts;for this'. Surveillance can be performed
/]. either from. standby or. hot' conditions. The provisions for-
V prelubricating and warmup | discussed in SR 3.8.1.5, and for-

gradual loading, discussed,in: SR 3.8.1.6, are applicable to
this SR. ,

In order to assure that the DG.is tes$d under load
conditions that are as close to design conditions as
possible, testing shall be-performed using a power factor in
the range: (0.8) s power factor 1 (0.9]. This power factor ;

range shall be chosen to be representative of the actual
design basis inductive loading that the DG.would experience.
Alternatively, it may be conservatively chosen as a-range
that contains power factors that are numerically smaller
than the power factors that are representative of the actual
design basis inductive loading.

iThe (18-month) Frequency is consistent'with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(3), takes into consideration plant conditions
required to perform the Surveillance and is intended to be
consistent with expected fuel-cycle. lengths. '

,

g
'

(continued)

(continued)
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AC Sources-0perating
8 3.8.1

BASES (continued)

SURVEILLANCE. This Surveillance nas been modified by a Note, Note 1, which
'
i

REQUIREMENTS states that momentary transients due to changing bus loads
(continued) do not invalidate this test. The. load band is provided to

avoid routine overloading of the DG. Routine overloading
may result in more frequent teardown inspections in
accordance with vendor recommendations in order to maintain
DG OPERABILITY.

ThisSRhisbeenmodifiedbyasecondNote, Note 2,which
states).that the SR must not be performed in MODE 1 or 2.
The; reason forithis is that during operation with the
reactor critical, performance of this SR could potentially
causecperturbationsito the electrical distribution systems
that could result in a. challenge to continued steady-state
operationapasaresult,toplantsafetysystems.
Note 3 has been added'to this SR to acknowledge that credit
may be-taken for unplanned events that satisfy this SR.

SR 3.8.1.25 $
This-Surveillancedemon[tratesthat?thedieselenginecan
restart from a hot condition and achieve the required
voltage and frequency within-[10] seconds. The [10]-second
time is derived from the requirements of the accident
analysis to respond to a design basis lafge-break LOCA. The
requirement that the diesel have operated-for at least

.

2 hours at full-load conditions prior toLperformance of this
Surveillance is based on manufacturer's recommendations for
achieving hot conditions. The bases for the voltage and
frequency tolerances are discussed in the Bases for
SR 3.8.1.21.

The Surveillance demonstrates the DG capability to respond
to accident signal while hot, such as subsequent to shutdown
from normal Surve>llances. The (18-month] Frequency is
consistent with the recommendations of Regulatory Guide
1.108 (Ref 7), paragraph 2.a.(5).

In order to assure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing shall be performed ' sing a power factor in
the range: [0.8] $ power factor s [- 9]. This power factor
range shall be chosen to be representative of the actual
design basis inductive loading that the DG would experience.

(continued)

(continued)
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AC Sources-0perating
8 3.8.1

;

} .

BASES (continued)

SURVEILLANCE. Alternatively, it may be conservatively chosen as a range--
REQUIREMENTS that contains power factors that are numerically smaller

(continued) .than the power factors that are representative of the actual
design basis inductive loading.

This SR has.been modified by a Note, Note 1, which states
that the SR shall be performed within 5 minutes of shutting
downtthe DG.after it has operated more than 2 hours at

.between-[5450 and 5740] kW. This is to ensure that the test
fis performed with the diesel sufficiently hot.

". !c

w This SR:has been modified by a second Note, Note 2, which
vestates thatcall DG starts may be preceded by prelubricating

proceduresias6 recommended by the manufacturers. The reason
for this!is to minimize wear and-tear on the diesel during

/testing.'' .

This Surveillance has been modified by a third Note, Note 3,
which states thatimomentary transients due to changing bus
loads do nosinvalidate-this test. The load band is provided
to avoid routinefoverloading,of the DG. Routine overloads
may result in more; frequent;. teardown inspections in
accordance with vendor. recommendations in order to maintainn)( DG OPERABILITY. ' c;r-

;v
'

SR 3.'6.1.26 [f;jg
AsrequiredbyRegulatoryGuide+.1?b8 hte f. 7),
. paragraph 2.a.(6), this Surveillance assures that the manual
synchronization and automatic 41oad transfer from the DG to

-the offsite source can be made and the DG can be returned to
ready-to-load status when offsite power is restored. It

-also ensures that the auto-start logic is reset to allow the
DG to reload if a subsequent loss of offsite power occurs.
The DG is considered to be in ready-to-load status when the
DG is at rated speed and voltage, the output breaker is open
and can receive and auto-close signal on bus undervoltage,
and the load sequence timers are reset.

The Frequency of (18 months] is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.1.(6), and takes into consideration plant
conditions required to perform the Surveillance.

(continued)'

L. (continued)
'
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BASES (continued)

SURVElt.u.,1CE This SR has been modified by a Note, Note 1, which states
REQUIREMENTS that the SR must not performed in {VS-BW,CE,W: MODE 1, 2,

(continued) 3, OR 4} {VS-GE: MODE 1, 2, or 3}. The reason for this is
that performing the SR would remove a required offsite
circuit from service, perturb the electrical distribution
system, and challenge safety systems.

Note 2 has;been added to this SR to acknowledge that credit
may beataken 'for unplanned events that satisfy this SR.

SR I3I8.1.27c '

Demonstration of1the test mode override ensures that the DG
availability,under' accident conditions will not be
compromised !asithe result of testing. Interlocks to the
LOCA sensing" circuits |cause the DG to automatically reset to
ready-to-load operation if a LOCA actuation signal is
received duringLoperation in the test mode. Ready-to-load
operation is defined as'theLDG running at rated-. speed and
voltage with the DG ' output breaker open. These provisions
for automatic switchover.are required by IEEE-308 (Ref. 11),
paragraph 6.2.6(2).

The (18-month] Frequency is consistent with the
recommendations of Regulatory Guide 1.108 .(Ref. 7),
paragraph 2.a.(8), takes into consideration , plant conditions
required to perform the Surveillance, andsitintended to be
consistent with expected fuel-cycle lengths.

This SR has been modified by a Note, Note 1, which states
that the SR must not be performed in {VS-BW,CE,W: MODE 1,
2, 3, or 4} {VS-GE: MODE 1, 2 or 3}. The reason for this
is that performing the SR would remove a required offsite
circuit from service, perturb the electrical distribution
system, and challenge safety systems.

Note 2 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1.28

As required by Regulatory Guide 1.108 (Ref. 7), paragraph
2.a.(2), each DG is required to demonstrate proper operation
for the DBA loading sequence to ensure that voltage and
frequency are maintained within the required limits. Under

(continued)

(continued)
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,m

(%)) BASES (continued)

SURVEILLANCE accident conditions, prior to connecting the diesel
REQUIREMENTS generators to their appropriate bus, all loads are shed

(continued) except load center feeders and those motor control centers
that power Class 1E loads (referred to as " permanently
connected" loads). Upon reaching rated voltage and
frequency, the DGs are then connected to their respective
bus. Loads are then sequentially connected to the bus by
the 1 automatic load sequencer]. The sequencing logic
controls the permissive and starting signals to motor
' breakers to prevent overloading of the DGs due to high
' motor-starting currents. The (10%] load-sequence time
interval tolerance ensures that sufficient time exists for
theJDG to restore frequency and voltage prior to applying
the next load'and that safety analysis assumptions regarding
ESF equipment time dehys are not violated. Reference 3
provides a , summary of the automatic loading of ESF buses.

The Frequency of [18 months] is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.'(2),' takes into consideration plant conditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths,

p)i This SR has been modified by a Note, Note 1, which states
' that the SR must not be performed in {VS-BW,CE,W: MODE 1, 2,

3, or 4} {VS-GE: MODE 1, 2, or 3}. The reason for this is
that performing the SR would remove a required offsite
circuit from service, perturb the electrical distribution
system, and challenge safety systems.

Note 2 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1.29

This Surveillance demonstrates that the DG automatically
starts and achieves the required voltage and frequency
within the specified time ([10] seconds) from the design
basis actuation signal (LOCA signal). SR 3.8.1.29b and
SR 3.8.1.29c ensure that permanently connected loads remain
energized from the offsite electrical power system, and that
emergency load; are energized [or auto-connected through the
load sequencer] to the offsite electrical power system.
Before the last [ sequencer] load step, a loss of offsite
power is simulated. It must then be shown that the AC

(continued),

( (continued)
U
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AC Sources-Operating

B 3.8.1

I
BASES (continued)

SURVEILLANCE sources and sequencer reset themselves so that the powering
REQUIREMENTS of the loads can begin all over again, this time with the DG

(continued) as the power source.

This SR has been modified by a Note, Note 1, which states
that all DG starts may be preceded by prelubricating
procedures as recommended by the manufacturer. The reason
for this is.to minimize wear and tear on the DGs during
testing.nFor, the purpose of this testing, the DGs shall be "

started'from standby conditions, that is, with the engine
coolant and oil being continuously circulated and
temperature 1 maintained consistent with manufacturer
recommendations for (Division 1-and 2] DGs. {VS-BWR/6: Form

the (Division 3) DG, standby conditions means the
lubricating:cilcis heated and continuously circulated
through a< portion:of.the system as recommended by the
vendor. Engine jacket water is heated by the lubricating
circulation.) .s , .

.ThisSRhasbeenmodifiedbhasecondNo'.e,Ncte2,which-

states that-the SR must>not be performtd in (VS-BW,CE,W:
MODE 1, 2, 3, or 4) {VS-GE: MODE l',')2, or 3). The reason
for this is that performing the:SR wouH remove a required

.

offsite c,rcuit from servicea perturbuthe electrical
distribution system, and challenge _ safety;,. systems.

9
Note 3hasbeenaddedtothisSRtoacknowlhdgethatcredit

- may be taken for unplanned events thatssatisfy this SR.

The Frequency of [36 months] alternat$d with SR 3.8.1.30~

means that once within (18 months] either SR 3.8.1.29 or
SR 3.8.1.30 is completed for each DG. Then once within the
following (18 months) the other SR, SR 3.8.1.3h or
SR 3.8.1.29, is completed for each DG. This Frequency takes
into consideration plant conditions required tt perform the
Surveillance and is intended to be consistent with an
expected fuel-cycle length of (16 months]. [For this
facility, operating experience has demonstrated that the
Frequency for this SR is adequate for the following
reasons:]

(continued)

(continued)
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B 3.8.1

( ) BASES (continued)
v

_

.

SURVEILLANCE SR 3.8.1.30
REQUIREMENTS

(continued) In the event of DBA coincidect with a loss of of fsite power.
The DGs are required to supply the necessary power to ESF
systems so that the lael, RCS, and containment design limits
are not exceeded.

This1 Surveillance demonstrates the DG operation, as
discus' sed under SR 3.8.1.22 above, during a loss of offsite

fpower actuation test signal in conjunction with an ESF
fiactuationsignal.
v,

4The FE,equency.of [36 months] alternated with SR 3.8.1.29
means that;once;within (18 months] either SR 3.8.1.29 or
SR 3.8~.1.30,is completed for each DG. Then once within the
following~ [18 months] the other SR, SR 3.8.1.30 or
SR 3.8.1.29,|is' completed for each DG. This Frequency takes
into consideration plant conditions required to perform the
Surveillance and.istintended to be consistent with an
expected fuel-cycle. length of (18 months]. For this
facility, operating | experience has demonstrated that the
Frequency for thi'siSR is adequate for the following

(_} reasons:] -,4

/
~'

This SR has been modified "by,a Note,, Note 1, which states
that all DG starts may be preceded by;prelubricating
procedures as recommended by the manufacturer. The reason
for this is to minimize wear and tear 'n the DGs duringo
testing. For the purpose of .thH testing, the DGs shall be
started from standby conditions', that is, with the engine
coolant and oil being continuously circulated and
temperature maintained consistent with manufacturer
recommendations for (Division 1.and 2] DGs. (VS-BWR/6: For
the [ Division 3] DG, standby conditions means the
lubricating oil is heated and continuously circulated
through a portion of the system as recommended by the
vendor. Engine jacket water is heated by the lubricating
oil and circulates through the system by means of natural
circulation).

This SR has been modified by a second Note, Note 2, which
states that the SE must not be performed in (VS-BW,CE,W:
MODE 1, 2, 3, or 4} {VS-GE: MODE 1, 2, or 3}. The reason
for this is that performing the SR would remove a required

(continued)

n (continued)
(v)
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BASES (continued)

SVRVEILLANCE offsite circuit from service, perturb the electrical
REQUIREMENTS distribution system, and challenge safety systems.

(continued)
Note 3 has bee.1 added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3J l.31

Draining of the fuel oil storeo in the supply tanks, removal
of accumulated sediment, and tank cleaning are required at
10-year intervals by Regulatory Guide 1.137 (Ref. 8),
paragraph 2.f. This Sr also requires the performance of the
Section XI examinations of the tanks. To preclude the
introduction of surfactants in the fuel system, the cleaning
should be accomplished'using sodium hypochlorite solutions,
or their equivalent, rather than soap or detergents.

SR 3.8.1.32

This Surveillance demonstrates that the DG starting
independence has not been compromised. Also, this
Surveillance demonstrates that each engine can achieve
proper speed within the specified time when the DGs are
started simultaneously.'

The 10-year Frequency is consistent with the recommendations
of Regulatory Guide 1.108 (Ref. 7), paragraph 2.b and
Regulatory Guide 1.137 (Ref. 8), paragraph C.2.f.

This SF has been modified by a Note that all DG starts may '

be preceded by prelubricating procedures as recommended by
the manufacturer. The reason for this~is to minliiitzs waar
on the DG during testing. For the )urpose of this testing,
the DGs shall be started froin stand)y conditions, that is,
with the engine coolant and oil being continuously
circulated and temperature maintained consistent with
manufacturer recommendations. {VS-BWR/6: Standby
conditions for [ Division 3) DG means the lubricating oil is
heated and continuously circulated through a portion of the
system as recommended by the vendor. Engine jac' et water is
heated by the lubricating oil and circulatee t.hrough the
system by means of natural circulation.}

(continued)
.

"

(continued)

91
A0G STS B 3.8-58 61/01/91 2:58pm

.

M

W _ - _ - . _



__

AC Sources-Operating
B 3.8.1 ,

,

BASIS (continued)
,

,

SURVEILLANCE Q{i Test Schedule
REQUIREMENTS

(continued) The DG test schedule (Table 3.8.1-1) implements the
recommendations of Revision 3 to Regulatory Guide 1.9
(Ref. 2). The purpose of this test schedule is to provide
sufficiently timely thit is test data to establish a
confidence level associated with the goal to maintain DG
reliability above 0.95 per demand.

Per Regulatory Guidr 1.9, Revision 3, each DG unit should be
tested at least once every 31 days. Whenever a DG has
experienced four or more valid failures in the last 25

' demands, the maximum time between tests is reduced to
7 days. Four failures in 25 demands is a failure rate of
0.16, or the threshold of acceptable DG perforcance, and
hence may be an early indication of the degradstion of DG
reliability, When considered in the light of a long history
of tests, however, four failures in the last 25 demands may
only be a statistically probable distribution of random
events. Increasing the test frequency will allow for a more
timely accumulation of additional test data upon which to
base judgment of the reliability of the DG. The increased(-) test Frequency must be maintained until seven consecutive,

V failure-free tests have been performed.

.

REFERENCES 1. Title 10, Code of &ccral Regulations, Part 50,
General Design Criterion 17, " Electric Power Systems."

2. Regulatory Guide 1.9, Rev. [ ], " Selection, Design,
and Qualification of Diesel Generator Units Used as
Onsite Electric Power Systems at Nuclear Power

,

Plants," [date).

3. [ Plant Name) FSAR, Tables [8.3-1 to 8.3-3], "[ Title)."

4. Regulatory Guide 1.93, Rev. [ ], " Availability of
Electric Power Sources," (datel.

5. (List of equipment (required ;eatures) r0ferred to in
Conditions B and D].

(continued)
.

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

REFERENCES 6. Title 10, Code of Federal Regulations, Part 50,
(continued) General Des gn Criterion 18, " inspection and Testing

of Electric Power Systems."

7. Regulatory Guide 1.108, Rev. [ ), " Periodic Testing of
Diesel Generator Units Used as Onsite Electric Power
Systems at Nuclear Power Plants," [ ).

8. Regulitary Guide 1.137, Rev. [ ] " Fuel Oil Systems for
g Standby Diesel Generators," [date).
3s ,,

97~ . L[ Plant.Name) FSAR, Section []], [This reference
1s-to provide 1he assumptions of the design basis
LOCA). o

-
o

10. GenerIcI.ett'er84-15,"ProposedStaffActionsto
Improve and Maintain Diesel Generator Reliability,"
July 2, 1984;-

s (.
11. IEEE Standard 308 s e>], "IEEE Standard Criteria for

Class IE Power Systoms for Nuclear Power Generating
Stations." '

O
, ,

~

s e
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AC Sources-Shutdown
B 3.8.2

.(~
\ B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Source =-Shutdown

BASES-

BACKGROUND A description of the AC sources is provided in the Bases for
Spe ification 3.8.1, "AC Sources-Operating."

g,V %,
APPLICABLE M
SAFETY ANALYST $(?The OPERABILITY of the minimum AC and DC power sources andassociated distribution systems during shutdown and

N w feeling,tas specified in the LCO, ensures that (Ref. 1):m _p;" :
a. .The: facility,can be maintained in the shutdown or

frefueling{conditionforextendedperiods;
V

b. Sufficient instrumentation and control capability is
available for monftoring and maintaining the unit
status;;;andr '

,,a ,,

(,-m,l ' Adequate AC ' electrical'. power is provided to mitigatec.
events postulated during shutdown, such as an

'V inadvertent draindown7of the vessel or a fuel-handling
accident. 'y %' ' '

t .g

AlthoughinmanycasestheFSARmayTonlyaddressbounding
analyses that are typically for power ' operation, for other.

modes of operation, the GDC (Reft 2), among other.-

requirements, are still required to be met. As these GDC
are not MODE specific, and as it is a function of the
Technical Specifications (TS) to ensure that the plant is
o)erated within its design basis, with regard to AC sources,
tie requirements established in the TS must be consistent
with the GDC-rela'ed to electrical systems, as well as with
other GDC related to safety-related systems, since the AC
sources comprise a typical support system.;

In general, when the plant is shut down the TS requirements
ensure that the plant has the capability to mitigate the
consequances of postulated accidents assuming a single

.failure, because either:

a. Redundant and independent systems are required to be
OPERABLE; or

(continued)

A0G STS B 3.8-61 01/01/91 2:58pm

-. . _ _ _ _ . _ .



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

AC Sources-Shutdown
B 3.8.2

BASES (continued)

APPLICABLE b. Appropriate administrative measures are
SAFETY ANALYSES established and/or alternate backup systers that

(continued) can provide functional redundant capability are
required to be OPERABLE or put into operation in
a period of time commensurate with the accident
and the initial conditions considered.

This statement, in general, is reflected in the system LCOs
for shutdown R10 DES of operation.

In addition to the postulated shutdown events directly
addressed in the plant FSAR, it is necessary to consider
evaluations of plant data that show that a large number of
events can take place during shutdown. If not mitigated,
some of these events can lead to core damage. Typically,
the loss of decay-heat removal while there is substantial
core decay heat poses a significant likelihood of a release
due to a severe core damage accident.

To avoid the consequences of possible accidents during
shutdown, different requirements are esi.ablished according
to the design of each plant. So, as far as residual heat
removal (RHR) is concerned (VS-BW,CE,W: the OPERABILITY of
the two RHR loops is required in MODES 5 and 6 when the
reactor coolant loops are not filled (MODE 5) and when the
Reactor Coolant System (RCS) water level above the top of
the reactor vessel flange is less than 23' feet (MODE 6).
See Specifications 3.4.8, "RCS Loops - MODE 5,' Loops Not
filled," and {VS-W: 3.9.7, " Residual Heat Removal and
Coolant Circulation--Low Water Level."} {VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Low Water
Level.") {VS-BW: 3.9.5, " Decay Heat Removal and Coolant
Circulation - Low Water Level ."}} {VS-GE: The OPERABILITY of
the two Residual Heat Removal shutdown cooling subsystems is
always required in MODE 4, and in MODE 5 when RCS water
level above the top of the reactor vessel flange is less
than~2F feet. ~See Specifications {VS-BWK/4: 3'.4.8,)
{VS-BWR/6: 3.4.9,) " Residual Heat Removal-Shutdown," and
3.9.8, " Residual Heat Removal-Low Water Level .")
Therefore, in these conditions, (Division 1 and 2) AC
sources are required to be OPERABLE as support systems.

Furthermore, by application of GDC 34, " Residual Heat
Removal," and the design basis definition of operability
(See AC Sources and Component OPERABILITY, Bases for

(continued)

(continued)
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B 3.8.2

BASES (continued)

APPLICABLE Specification 3.8.1), it is clear that each RHR pump must be
SAFETY ANALYSES backed up by separate and independent onsite and offsite

(continued) sources.

Thus, to meet the design basis definition of operability and
GDC 34, four AC sources are required when two RHR pumps are
required OPERABLE. As discussed above, however, each )lant
may have put in additional measures to hel) mitigate tie
potential consequences of an accident in tiese operating

-MODES. 'For those plants, Specification 3.8.2 is written
<such that three out of four AC sources will suffice.

iThe AC' sources satisfy Criterion 3 of the NRC Interim Policy
Statemert.

LCO LC0 3.8.2.a and LC0 3.8.2.b require that one offsite circuit
and one diesel generator be OPERABLE (see Bases 3.8.1) and
ca)able of su) plying.the onsite Class 1E power distribution
su) system of _C0 3.8.8.a. The intent is that all required
non-redundant loads,:as well.as one required load from each

[- -) required redundant pair of loads, be powered from the same
\,/ safety [ division] and thatiall required AC and DC sources,

as well as the distribution subsystem itself, will be
OPERASLE-so that the AC and DC sources and the distribution
subsystem will be capable of fully supporting the non-
redundant loads.

When_ redundant counterpart loads (e.g., the second members
of the pair) are required to be OPERABLE, LCO 3.8.2.c
requires that they be powered by a third separate and
independent, readily available AC source. Readily available
means that the source can be made OFERABLE and put into
operation, if necessary, within a time commensurate with the

' safety i'nportance of the redundant loads.

{VS-BWR/6: LC0 3.8.2.d requires an offsite circuit to power
the high pressure core spray (HPCS) system when it is
required to be OPERABLE, or when other loads assigned to the
HPCS system [ division] are required to be OPERABLE, or both.
The requirements set forth in this LC0 may need to bet

restructured depending on the functions required to be
accomplished during these modes of operation by the required
loads assigned to (Division 3]. [For this facility, the

(continued)
bQ (continued)
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AC Sources-Shutdown
B 3.8.2

BASES (continued)

LCO functions associated with the required loads assigned to
(continued) [ Division 3) during these modes of operation are as

follows:]

See the Bases of Specification 3.8.1 for additional
information on AC source OPERABILITY and AC source support
and supported systems.

LCO 3.8.2 specifies the minimum AC sources required to be
OPERABLE in MODES {VS-BW,CE,W: 5 and 6} LVS-GE: 4 and 5}
and any time when handling irradiated fue1 {VS-GE:[ or
moving loads over irradiated fuel in the primary or
secondary containment]}. It ensures the availability of
sufficient AC sources to operate the plant in a safe manner
and to mitigate the consequences of postulated events during
shutdown (e.g., fuel-handling accidents, reactor vessel
draindown).

As described in the previous section, " Applicable Safety
Analyses," in the event of an accident during shutdown, the
TS are designed to maintain the plant in a condition such
that, even with a single failure, the plant will not be in
immediate difficulty. In some cases, this is accomplished
by requiring completely redundant and independent systems to
be OPERABLE. In other cases, if justified based on a single
plant design, administrative measures may be sufficient to
relax the single-failure criterion. Also, an alternative
backup system that provides the same functional capability
may be substituted provided the backup system is OPERABLE or
can be made OPERABLE in suf'icient time to mitigate the
consequences of an accident ouring shutdown. When required
to be OPERABLE, systems are reliable only if their support
requirements are also met. De AC sources comprise a
typical support system.

APPLICABILITY The AC sources required to be OPERABLE in MODES {VS-BW,CE,W:
5 and 6} {VS-GE: 4 and 5) and also any time when handling
irradiated fuel {VS-GE: [or moving loads over irradiated
fuel in the primary or secondary containment]} provide
assurance that:

(continued)

(continued)
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AC Sources-Shutdown

B 3.8.2

BASES (continued)

APPLICABILITY a. Systems to provide adequate coolant inventory makeup !
(continued) are available for the irradiated fuel in the core in

case of an inadvertent draindown of the reactor
vessel; '

b. Systems-needed to mitigate a fuel-handling accident
are available'

I

c .; . Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
OPERABLE; anda

'd.. -Instrumentation and control capability is available I

for menitoring and maintaining the unit in a cold
shutdown condition and refueling condition, j

AC power requirements-for {VS-BW,CE,W: MODES 1, 2, 3, and 4) |
{VS-GE: MODES 1, 2, and 3) are covered in Specification ~

3.8.1, "AC Sources-Operating."
.

ACTIONS A.I. A.2. A.3. A.4, A.S.-and A.6 !

\
'

With one or more of the required AC electrical power sources
inoperable, some equipment is not receiving the minimum
support it needs. It is, therefore recuired to suspend i
CORE ALTERATIONS, handling of irradiatec fuel, {VS-GE: '

moving of loads over irradiated fu_el,) any activities that - !

could potentially result in inadvertent draining of the
reactor vessel, and operations involving positive reactivity
additions. >

Suspension of these activities shall not preclude completion
of actions to establish a safe _ conservative condition.
These actions will preclude the occurrence of actions that
could potentially initiate the postulated events. It is
further required to immediately initiate action to restore

,Ithe required AC sources and to continue this action until
restoration is accomplished in order to provide the
necessary AC power to the unit's safety systems.

q

! The Completion Time of "immediately" is consistent with the
L required times for actions requiring prompt attention. The

restoration of the required AC electrical power sources
.

i

L (continued) )
)

(continued)
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BASES (continued)

ACTIONS should be completed as quickly as possible in order to
(continued) minimize the time the unit's safety systems may be without

power.

Required Action A.6 verifies that the Required Actions have
been initiated for those supported systemt declared
inoperable as a result of the total loss of power to a power
distribution subsystem within the same Completion Time as
that specified for Required Action A.5.

This Required Action has been modified by a Note to clarify
that Required Action A.6 needs to be executed on,y when
there are no AC power sources to one or more [ divisions] of
the onsite Class lE Power Distribution System.

Required Action A.6 ensures that those identified Required
Actions associated with supported systems affected by the
total loss of power to a [ division) of AC and DC power
distribution subsystem have been initiated by entering the
supported systems' LCOs. [ Alternatively, the appropriate
Required Actions for the supported systems may be listed in
the Required Actions for. Condition A of this LCO.]

[For this facility, the identified support systems' Required
Actions are as follows:]

SURVEILLANCE SR 3.8.2.1
REQUIREMENTS

SR 3.8.2.1 lists 16 SRs from LCO 3.8.1 that are required to
be met. Therefore, see the corresponding Bases for
Specification 3.8.1 for a discussion of each SR.

REFERENCES 1. [ Unit name] FSAR, Section [ ],"[ Title)."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclear Power
Plants."

s

O
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B 3.8.3

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 DC Sources-00eratino

BASES

BACKGROUND The station DC electrical )ower system provides the AC
emergency power system wit 1 control power. It also provides.
both motive and control )ower to selected safety-related
eqbfpment. As required ay 10 CFR 50, Appendix A GDC 17

-(Ref.~1), the DC electrical power system is designed to have
= sufficient independence, redundancy, and testability to
perform:its safety functions, assuming a single failure.

1The DC electrical power system also conforms to the
requirements of Regulatory Guide 1.6 (Ref. 2) and IEEE-308
(Ref.-3)(

{VS-BW,CE,W,8WR/4: The [250/125) Vdc electrical power
system consistf of two independent and redundant safety-
related Class IE DC ' electrical power subsystems ([ Division 1
and 2]).} (VS-BWR/6: The [250/125] Vdc electrical power
system consosts of three independent Class lE DC electrical
power subsystems ([ Divisions 1, 2, and 3]).} Each subsystem

fT consists of [two) battery banks [(each bank :50%

Q capacity)), associated battery charger (s), (.one; per bank),
and all the associated control equipment and interconnecting
cabling. [ Additionally there is (one) spare battery charger
per subsystem, which provides backup: service in the event
that the preferred battery charger is out of service. If

the spare battery charger is substituted- for one of the-
preferred battery chargers, then the requirements of ,

independence =and redundancy between subsystems are
maintained.)

During normal operation, the [250/125] Vdc load is powered
from the battery chargers with the batteries floating on the
system. In case of loss of normal power to the battery
charger, the DC load is automatically powered from the
station batteries.

Each of the [ Division 1 and 2) electrical power subsystems
provides the control power for its associated Class lE AC-

_

power-load group, [4.16] kV switchgear, and [480] V load-
'

,

centers. 'Also, these DC subsystems provide DC electricalI

power to the inverters, which in turn power the AC vital'

. buses. {VS-BWR/6: The [ Division 3) DC electrical power

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)
_

BACKGR0bND subsystem provides DC motive and control power as requiret
(continJed) for the High Pressure Core Spray System diesel generator

(DG) set control and protection, and all [ Division 3]-
related control.]]

The DC-power distribution system is described in more detail
in Bases for Specifications 3.8.7, " Distribution System-
Operating," and 3.8.8, " Distribution Systen-Shutd:,wn."

In the-event of loss of all unit AC power, which is beyond
the design bases, the DC system is the only electrical power
source available to monitor critical plant parameters and
operate-selected equipment.

Each battery bank of the [ Division 1 and 21 DC electrical
power subsystem consists of [120] lead-[ calcium] cells with
a continuous discharge rating of [1650] Ah for L8] hours to
:210] Vs at [77 *F. Plant battery operating voltage is

Vs, an]d each battery has adequate storage capacity:250/125]
to carry the required load continuously for at least [2]
hours and to perform [three] complete cycles of intermittent
loads (Ref. 4). Capacity is adequate for loss-of-coolant
accident (LOCA) conditions or any other emergency shutdown.

{VS-BWR/6: The [ Division 3] DC electrical power subsystem
consists of a [125] V, [60]-cell lead-calcium battery with
a continuous discharge of [1000) Ah for. [8] _ hours to
[105] V at [77]'F; the battery has adequate storage to carry
the required load continuously for et least (2) hours and to
perform [three] complete cycles of intermittent loads
(Ref. 4). Capacity is adequate for LOCA conditions or any
other emergency shutdown.}

The battery chargers of [ Division 1 and 2] DC electrical
power subsystems are rated at [300] amps with 0.5% voltage
regulation with an AC-supplied variation of [480 V i 15%)
in voltage and [60 Hz 5%) in frequency (Ref. 4).

{VS-BWR/6: The battery charger for [ Division 3] DC
;

electrical power subsystem is rated at [150] amps with 0.5% '

voltage regulation with an AC-supplied variation of
[480 V 15%) in voltage and [60 Hz 5%] in frequency
(Ref. 4).)

(continued)

(continued)
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DC Sources-0perating
B 3.8.3

O
( BASES (continued)

BACK"".0VND Each[250/125] Vdc battery subsystem is separately
(continued) housed in a ventilated room apart from its charger and

distribution centers. Each subsystem is located in an area
separated physically and electrically from the other
subtystems to ensure that a single failure in one subsystem
does not cause a failure in a redundant subsystem. There
is no sharing between redundant Class lE subsystems such
as; batteries, battery chargers, or distribution panels.

Battery rooms are continuously ventilated in order to
prevent accumulation of hydrogen and to maintain design
temperature. The ventilation system limits the hydrogen
accumulation to less than [1]% of the total of battery room
volume (Ref. 4), The threshold of ignition is 4% and
maximum hydrogen generation occurs during overcharging.

The batteries for [ Division 1 and 2] DC electrical power
subsystem are sized.to produce required capacity at [80]%
of nameplate rating, corresponding to warranted capacity at
end-of-life cycles and the 100% design demand. Battery size
is based on [125]% of required capacity and, after selection
of an available commercial battery, results in a battery

7' capacity in excess of [150]% of required capacity. The
( voltage limit is [2.13] V per cell, which corresponds to a

total minimum voltage output of [128) V per battery bank
(Ref. 4). The criteria for sizing large lead storage
batteries are defined in IEEE-485 (Ref. 5).

{VS-BWR/6: The battery for [ Division 3] DC electrical power
subsystem are sized to produce required capacity at [80]% of
nameplate rating, corresponding to warranted capacity at
end-of-life cycles and the 100% design demand. Battery size
is based on [125]% of required capacity and, after selection
of an available commercial battery, results in a battery
capacity in excess of [150]% of required capacity. The
voltage limit is [2.13] V per cell, which corresponds to
a total minimum voltage output of [128] V per battery bank
(Ref. 4).)

Each battery charger of [ Division 1 and 2] DC electrical
power subsystem has ample power-output capacity for the
steady-state operation of connected loads required during
normal operation, while at the same time maintaining its
battery bank fully charged. Each battery charger has
sufficient capacity to restore the battery bank from the

(continued)

O (continued)
b/
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DC Sources-0perating
B 3.8.3

BASES (continued)

BACKGROUND design minimum charge to its fully charged state within 24
(continued) hours while supplying normal steady state loads (Ref. 4).

(VS-BWR/6: The battery charger of [ Division 3] DC
electrical power subsystem has sufficient capacity to
restore the battery bank from the design minimum charge to
its fully charged state in [8] hours while supplying normal
steady-state loads (Ref. 4)].}

APPLICABLE The initial conditions of design basis transient and
SAFETY ANALYSES accident taalyses.in the FSAR, (Chapter 6, " Engineered

Safety Features"), and (Chapter 15, " Accident Analyses"),
assume that ENGINEERED SAFETY FEATURE (ESF) systems are
O PE RAD'.E . The DC electrical power system provides normal
and emergency DC electrical power for the DGs, emergency
auxiliaries, and control and switching during all MODES
of operation.

The OPERABILITY of the DC sources is consistent with the
initial assumptions of the accident analyses and is based
upon meeting the design basis of the plant. This includes

i

maintaining at least one [ division] of'the onsite power or
, offsite AC sources, DC sources, and associated distribution
| systems OPERABLE during accident conditions in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

| b. A wnrst-case single failure.

DC Sources-0perating satisfies Criterion 3 of the NRC
| Interim Policy Statement.

LC0 As descrioed in the Background section, each [ divisional]
DC electrical power subsystem consists of [two] battery
bank (s), associated battery charger (s) and the corresponding
control equipment and interconnecting cabling within the
[ division].

(continued)

(continued)
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DC Sources-Operating -

B 3.8.3 |

BASES (continued)

LCO All DC electrical power subsystems are required to be.
(continued) OPERABLE to ensure the availability of the required power'

to shut down the reactor and maintain it in a safe condition
after an anticipated operational occurrence (A00) or a
postulated Design Basis Accident (DBA). Loss of any
(divisional] DC electrical power subsystem does not prevent
the minimum safety function from being performed (Ref. 4).

A DC electrical. power subsystem is OPERABLE provided:

a. All:of its required battery bank (s) and battery
charger (s) are connected to their associated DC
bus (es) and are operating; and>

b.- All- o.f its required battery bank (s) and battery
charger (s)"are OPERABLE.

i Furthermoret for DC subsystems to be OPERABLE, they must be
capable of performing their intended functions, have all
support systems:0PERABLE, and have successfully completed :s

all SRs.

[For this' facility; an OPERABLE' [ divisional] DC electrical
C)

;

power subsystem consists of<the following:]t

[For this facility, the following support systems are ;

required OPERABLE to ensure [ divisional] DC electrical power i

subsystem OPERABILITY:] v'- !

[For. this facility, those required support systems which, )
upon their failure, do not declare DC electrical power i
subsystems inoperable and their justification are as i

follows:)-
'

[For this facility, the supported systems affected by the
inoperability of a DC electrical power subsystem and the I

justification for whether.or not each supported system is-
declared inoperable are as follows:]

__

APPLICABILITY The DC electrical power sources are required to be OPERABLE
in MODES {VS-BW,CE,W: 1, 2, 3, and 4)(VS-GE: 1, 2, and 3}
to ensure safe plant operation and to ensure that:

(continued)
,

(continued) j'
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DC Sources-Operating
B 3.8.3

BASES (continued)

APPLICABILITY a. Acceptable fuel design limits and reactor coolant
(continued) pressure boundary limits are not exceeded as a result

of A00s or abnormal transients; and

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

DC electrical power requirements for MODES {VS-BW,CE,W:
5 and 6) {VS-GE: 4 and 5) are addressed in the Bases for
Specification 3.8.4, "DC Sources-Shutdown."

ACTIONS A.1 and A.2

If one of the required DC electrical power subsystems is
inoperable (e.g., inoperable battery, inoperable battery
charger (s), or inoperable battery charger and associated
inoperable battery), the remaining DC electrical power
{VS-BM,CE,W,0WR/4: subsystem has) {VS-BWR/6: subsystems
have} the capacity to support a safe shutdown and to
mitigate an accident condition. Since a subsequent worst-
case single failure would, however, result in

electrical power system) {plete loss of the [250/125] Vdc
{VS-BW,CE,W,BWR/4: the com

VS-BWR/6: only one DC electrical
power subsystem being OPERABLE) with attendant loss of ESF
functions, continued power operation should not exceed
2 hours. The 2-hour Completion Time is based on Regulatory
Guide 1.93 (Ref. 6) and reflects a reasonable time to assess
plant status as a function of the inoperable DC electrical

| power subsystem and, if the DC electrical power subsystem is
; not restored to OPERABLE status, prepare to effect an
I orderly and safe plant shutdown. {VS-BWR/6: However, if

the inoperable DC electrical power subsystem is associated
with (Division 3], then continued operation for up to a

| [2-hour) Completion Time is plant specific and is meant to
) be the most limiting Completion Time for all systems that
| a [ Division 3] DC electrical power subsystem supports;

furthermore, the number chosen for the [2-hour] CompletionI

Time is not to exceed 8 hours if more than two systems are
made inoperable because of the (Division 3] DC electrical
power subsystem inoperability.

(continued)
! (continued)
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DC Sources-0perating
B 3.8.3

( BASES (continued)

< ,

ACTIONS For example, if the [ Division 3] batteries support only the I

(continued) (Division 3] DG, then a Completion Time of [72 hours] would
be appropriate, consistent with the Completion Time for an
inoperable (Division 3) DG.

If the (Division 3] batteries support both the (Division 3]
DG and the (Division 3] offsite circuit, then the Completion
Time will be governed by Condition E of Specification 3.8.1.

' HIf the [ Division 3] batteries sup) ort even more items, such
as a [D1 vision 3] sequencer or otler (Division 1 and 2] ESF
func,tions, then a [2-hour] Completion Time is appropriate.)

Required Action A.2 verifies that the Required Actions for
those:sup orted systems declared inoperable because of the
inoperabiIityofone[ division]DCelectricalpower
subsystem have-been initiated and within the same Completion
Time as that of Required Action A.1,

,

Required Action A~ 2 ensures that those identified Required.

Actions associated with supported systems affected by the
inoperability of the [ division] DC electrical power

O subsystem have been~ initiated.: lhis can be accomplished by
V entering the supported systems' LCOs. [ Alternatively,the

appropriate Required: Actions for the supported systems may
be listed in the Required Actions for Condition A of this

-LCO.]
'

[For this facility, the identified supported system Required
Actions are as follows:]

Ikl
With two (VS-BWR/6: or more) required [ divisions of] DC
electrical power subsystems inoperable, the plant is in a
condition outside the accident analysis as discussed in A.1,
above. Therefore, LCO 3.0.3 must be entered immediately.

.C_d

With one [ division] DC electrical power subsystem inoperable
MQ one or more required-support or supported features, or
both, inoperable associated with the OPERABLE [ division] of
DC electrical power subsystems,-or with opposite OPERABLE AC
and DC electrical power distribution subsystems, or both,

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

ACTIONS there is a loss of functional capability and LCO 3.0.3 must
(continued) be immediately entered. However, if the LCOs for the

support or supported feature, or for both, take into
consideration the loss of function situation, then LCO 3.0.3
may not need to be entered.

D.1 and 0.2

If the DC electrical power subsystem cannot be restored to
OPERABLE status in the associated Completion Time, the plant
must be placed in a MODE in which the LCO does not apply.
This 11s done by placing the plant in at least MODE 3 within
{VS-BW CE,W: 6? {VS-GE: 12} hours and in MODE
{VS-BW,CE,W: 5) {VS-GE: 4) within 36 hours. The Completion
Times are reasonable,, based on operating experience related
to the amount of time required to reach the required MODES
from full power in an orderly manner and without challenging
plant systems. The Completion Time to bring the unit to
MODE {VS-BW,CE,W: 5} (VS-GE: 4} is consistent with the ti.me
required in Regulatory Guide 1.93 (Ref. 6).

SVRVEILLANCE SR 3.8.3.1
REQUIREMENTS

This SR is based on the battery cell parameter values
defined in Table 3.8.3-1. This Table delineates the limits
on electrolyte level, float voltage, and specific gravity
for three different categories. The meaning of each
category is discussed below.

Cateaory A

Category A defines the normal aarameter limit for each
designated pilot cell in each sattery. The chosen pilot
cells are the weakest cells in the battery based on previous
test results. These cells are monitored closely as an
indication of battery performance.

The Category A limits specified for electrolyte level are
based on manufacturer's recommendations and are consistent
with the guidance in IEEE-450 (Ref. 7), with the extra 1/4"
allowance above the high-water-level indication for

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

SURVEILLANCE operating margin to account for temperatures and charge
REQUIREMENTS effects. In addition to this allowance, a footnote to

(continued) Table 3.8.3-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge, 3rovided
it is not overflowing. These limits ensure that tie plates
suffer no physical damage, and that adequate electron
transfer capability is maintained in the event of transient
conditions. IEEE-450 (Ref. 7) recommends that electrolyte
leve11 readings should be made only after the battery has

'been att float charge for at least 72 hours.
.

- , The Category A limit specified for float voltage is
it 2'13~V per cell. This value is based on the.

recommendations of IEEE-450.(Ref. 7), which state that
prolonged-operation of cells below 2.13 V can reduce the
life' expectancy of cells. Because resistivity decreases
and the charging current increases as the temperature of-
electrolyteiincreases,.in order to maintain a constant cell
voltage, IEEE-450 states that if a warmer cell is below
2.13 V its voltage can-be corrected by adding 0.003 Y for
each degree Fahrenheit (0.005 V/'C) that the cell
temperature exceeds the average temperature of other cells.

! Nevertheless, considering that having dissimilar cell
temperatures is an~ undesirable situation, it is not expected
that this correction will have to be made. Instead,
appropriate plant preventive ~ actions should be established
in orde,r to eliminate the possible.causes of the temperature
differential.

The' Category A limit specifie'd for specific gravity for each
pilot cell is 2 (1.200] (0.015 below the manufacturer's

'
i

fully charged nominal specific gravity or a battery charging
current that had stabilized at a low value). This value is
characteristic of a charged cell with adequate capacity.
According to IEEE-450 (Ref. 7), the specific gravity
readings are based on a temperature of 77?F (25'C).

-The specific gravity readings shall be corrected for actual
-

electrolyte temperature and level. For each 3*F (1.67'C)
above 77'F (25'C), add 1 point (0.001) to the reading;
subtract 1 point for each 3'F below-'77'F. The specific
gravity of the electrolyte in a cell will increase with a-
loss of-water due to electrolysis 'or evaporation. A Note

-

in Table 3.8.3-1 requires the above-mentioned correction

(continued)

(continued)
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DC Sources-0perating
B 3.8.3

BASES (continued)

SURVEILLANCE for electrolyte level and temperature, with the exception
REQUIREMENTS that level correction is not required when battery charging

(continued) current is < [2] amps on float charge. This current
provides, in general, an indication of overall battery
condition.

Because of specific-gravity gradients that are produced
during the recharging process, delays of several days
[3 to 7] may occur while waiting for the specific gravity to
stabilize. A stabilized charger current is an acceptable
alternative to specific-gravity measurement for determining
the. state of charge of the designated pilot cell. This
phenomenon is discussed in IEEE-450 (Ref. 7). A footnote to
Table 3.8.3-1- allows the float charge current to be used as
an alternate to specific gravity following a battery
recharge.-

Cateaory B

Category B defines the normal parameter limits for each
connected cell. The term " connected cell" excludes any
battery cell that may be jumpered out because of a degraded
condition or for any other reason.

The Category B limits specified for electrolyte level and
float voltage are the same as those specified for Category A
and have been discussed above.

The Category B limit specified for specific gravity for each
connected cell is 2 [1.195) (0.020 below the manufacturer's
fully charged, nominal specific gravity) with the average
of all connected cells 1 [1.205) (0.010 below the
manufacturer's fully charged, nominal specific gravity).
These values are based on manufacturer's recommendations.
The minimum specific-gravity value required for each cell
ensures that the effects of a highly charged or newly
installed cell will not mask overall degradation of the
battery. A Note to Table 3.8.3-1 requires correction of
specific gravity for electrolyte temperature and level.
This level correction is not required when battery charging
current is < [2] amps on float charge.

(continued)

(continued)
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DC Sources-Operating
'
,

B 3.8.3

'

BASES (continued)
P

SURVEILLANCE Cateaory C-

REQUIREMENTS-
(continued) Category'C defines the allowable values for each connected

cell. These values, although reduced, provide assurance
that sufficient capacity exists to perform the intended
function and maintain-a margin of safety. When any battery
parameter is outside the Category C allowable value, the
assurance-of sufficient capacity described above no longer
exists and the battery must be declared inoperable.

>The Category C- allowable. values specified for. electrolyte
-level (above the top of the plates and not overflowing)

Jensure.that the plates suffer no physical damage and
maintain; adequate electron transfer capability. The
Category C allowable value for float voltage is based on

_

IEEE-450 (Ref.s 7), which states-that a cell voltage of
.2.07 Y or below, under float conditions and not caused by
elevated temperature of the cell, indicates-internal cell
problems and may. require cell replacement.

The Category C allowable value. of average specific gravity
is based on manufacturer's recommendations (2 (1.195], 0.020(q < below the manufacturer's' reconniended fully charged, nominald- specific gravity). In- addition- to.that limit, it is
required that.the specific gravity;for each connected cell
must be no less than 0.020.below the average of all
connected cells. This limit ensures'that the effect of a
highly charged or new cell will not mask overall degradation
of the battery. The Notes to Table 3.8.3-1 that apply to
Category A: specific gravity are also applicable to
Category C specific gravity.

The SR to verify Category A cell.' parameters is consistent
.with IEEE-450 (Ref. 7), which recommends regular battery
inspections (at least one per month) including _ voltage,-
specific gravity, and electrolyte temperature of pilot-
cells. .If pilot cells have one or more battery cell
parameters not within Category A limits, the electrolyte
level. and float voltage of the pilot cells should be
: verified to meet-Category C allowable values within 1 hour.
This check will provide a quick indication of the status of
the remainder of the batte_ry cells. .One hour provides
sufficient-time to inspect the electrolyte level and to

(continued)

L (continued)
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DC Source -Operating
8 3.8.3

BASES (continued)

SURVEILLANCE confirm the float voltage of the pilot cell. One hour
REQUIREMENTS is considered a reasonable amount of time to perform the

(continued) required verification.

Verification that the Category C allowable values are met
provides assurance that, during the time needed to restore
the parameters to the Category A and B limits, the battery
will still be capable of performing its intended function.
A period of 24 hours is allowed to complete the required
verification because specific-gravity meastaements must be
obtained for each connected cell. Taking uto consideration
the time required to perform the required verification and
the assurance that the battery cell parameters are not
severely degraded, this time is considered reasonable.

Continued -operation,is.only permitted for 31 days before
battery cell parameters must be restored to within Category
A and B limits.. Taking into consideration that while
battery capacity is degraded, sufficient capacity exists to
perform the intended function and allow time to fully
restore the battery cell parameters to normal limits, this

|
time is acceptable. When. any battery parameter is outside
the Category C allowable value for any connected cell,|

| sufficient capacity to supply the raaximum expected load
requirement is not assured and the corresponding DC'

electrical power subsystem must be declared inoperable.

SR 3.8.3.2

Verifying battery terminal voltage while on float charge for
the [258/129] V batteries helps to ensure the effectiveness
of the charging system and the ability of the batteries to
perform their intended function. Float charge is the'

condition in which the charger is supplying the contin 9ous
charge required to overcome the internal losses of a battery
(or battery cell) and maintain the battery (or a battery
cell) in a fully charged state. The voltage requirements
are based on the nominal design voltage of the battery and
are consistent with the initial voltages assumed in the
battery sizing calculations. The 7-day Frequency is
consistent with manufacturer's recommendations and IEEE-450
(Ref. 7).

(continued)

(continued)
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DC Sources-Operating 1

B 3.8.3

6
BASES (continued)

SURVEILLANCE SR 3.8.3.3
REQUIREMENTS

(continued)- This SR is based on the battery cell parameters defined in
,

Table 3.8.3-1. The meaning of these different parameters is !

explained in SR 3.8.3.1 above. The quarterly inspection of
specific gravity and voltage is consistent with IEEE-450
(Ref. 7). In addition, within 24 hours.of a battery
discharge < [110] V or a battery overcharge > [150] V, the ;

bsttery must be demonstrated to meet Category B limits.,
This inspection is also consistent with IEEE-450 (Ref. 7),
whichfrecommends special inspections following a severey'

Q.. dischaste or, overcharge, to ensure that no significant. degNdatjealof the battery occurred as a consequence of such
dischage'jor# overcharge. The steps to follow in case one or
more battery cell parameters are not within limits areg

descr,1bedr boveiin SR 3.8.3.1.a
# 33V

SR 3.8.M48 9
This Surveillance;{}k ' 'veNficationthat-theaveragetemperatureV Al
of representative 3 cells is1[60*F], is consistent with a

g recommendation of{1EEE-4501(Ref. 7), which states that the
temperature of electrolytes in(representative cells should:

\ be determined on'a quarterly ba' sis.. IEEE-450 suggests
taking the-temperature of every sixth cell.

yy
While higher-than-normal operating. temperatures increase
battery capacity, increase internal' discharge, lower cell
voltages for a given charge current, and raise charging'
current for a given charge voltage, they decrease battery-
life.

Lower-than-normal temperatures have.the opposite effect, e

acting to-inhibit-or reduce battery capacity. Normal I

battery operating temperatures are (60*]F to-[90*F],'with 1

a recommended operating temperature of [77]'F.' This SR i

n'' ensures that the operating temperatures remain within an j
acceptable operating range. These-limits are based on

| manufacturer's recommendations.

SR 3.8.3.5
1

Visual inspection to detect corrosion of the battery cells
and connections, or measurement of the resistance-of each

i

(continued) l
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DC Sources-Operating
B 3.8.3

BASES (continued)

SURVEILLANCE inter-cell, inter-rack, inter-tier, and terminal connection,

REQUIREMENTS provides an indication of physical damage or abnormal
(continued) deterioration that could potentially degrade battery

performance.

The limits established for this SR shall be no more than 20%
above the resistance as measured during installation or not
above t e1 ceiling value established by the manufacturer.

%.g
The 111ance Frequency for these inspections, whichf
ena Mtect conditions that can cause power losses due to
rhaistanceJea' ting is 92 days. This Frequency is
consjderedfacceptable based on operating experience related
to detecting _corroston trends. In addition, consistent with
IEEE-450 (RefA7), SR 1.8.3.7 and SR 3.8.3.8 require yearly
visual inspectiophte; detect corrosion, and yearly
resistance ~ measurements of connections.

#J
SR 3.8.3.6 V+ . %,,4%mJ'

Visual inspectioh.y&M f ?dfMe bai.tery , cells, cell plates, and
battery racks provides anHndication,of physical damage or
abnormal deterioration (that could pntentially degrade
battery performance. qA 'A>

g
e .3 %

This SR is consistent with*IEEE-450 (RefM7), which
recommends detailed visual inspection offcel.1 condition
and rack integrity on a yearly basis.C , V

4
SR 3.8.3.7 and SR 3.8.3.8 2

Visual inspection and resistance measurements of inter-cell,
inter-rack, inter-tier, and terminal connections provides an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The anti-
corrosion material is used to help ensure good electrical
connections and to reduce terminal deterioration. The
visual inspection.for corrosion is not intended to require
removal of and inspection under each terminal connection.

The connection resistance limits are the same as those
stated in SR 3.8.3.5 above.

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

SVRVEILLANCE The Surveillance Frequencies of 12 months are consistent
REQUIREMENIS with IEEE-450 (Ref. 7), which recommends detailed visual

(continued) inspection of cell condition and inspection of cell-to-cell
and terminal connection resistance on a yearly basis.

SR 3.8.3.9

ThiftSR requires that each battery charger be capable of
sli$ plying [400] amps and [250/125] V for 1 (8] hours. These

/ffequirebentsarebasedonthedesigncapacityofthe
gMchargers!(Ref.4). According to Regulatory Guide 1.32
Q (Refst)', the battery charger supply is required to be based

klontthe largest. combined demands of the various steady-state
~

" leads andithe; charging capacity to restore the battery from
the design minimum charge state to the-fully charged state,
irrespe'ctive,0fdthe status of the unit during these demand
occurrences @Theminimumrequiredamperesandduration
ensures that'these requirements can be satisfied. This
Surve111hece is< required to be performed during
{VS-BW,CE,WirMODES 5 fend 6} {VS-GE: MODES 4 and 5) since
it would requireitheJC electrical power subsystem to be
inoperable during|performancelo.f the test.

The Surveillance qN is cceptable, given the unit
conditions required <to' perform theftest and the other
administrative contr61s existing to' ensure adequate charger
performance during these 18-monthsintervals. In addition,
this Frequency is intended to befconsistent with expected
fuel-cycle lengths. p

SR 3.8.3.10

A battery-service test is a special test of the battery's
capability, "as found," to satisfy the design requirements
(battery duty cycle) of the DC electrical power system. .

The discharge rate and test length should correspond to the
design duty cycle requirements as specified in Reference 4.
Reference 4 provides load requirements for DC electrical
power subsystems. [0ptionally, the design duty-cycle
requirements may be defined here].

The Surveillance Frequency of 18 months is consisteni. with
the recommendations of Regulatory Guide 1.32 (Ref. 8) and
Regulatory Guide 1.129 (Ref. 9), which state that the
battery-service test should be performed during refueling

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

SURVEILLANCE operations or at some other outage, with intervals between
REQUIREMENTS tests not to exceed 18 months.

(continued)
A Note to SR 3.8.3.10 allows the once-per-60-months
performance of SR 3.8.3.11 in lieu of SR 3.8.3.10. This
substitution is acceptable because SR 3.8.3.11 represents
a more severe test of battery capacity than SR 3.8.3.10.

This Surveillance is required to be performed during
{VS,-BW,CE,Wt MODES 5 and 6) {VS-GE: MODES 4 and 5} since
it'would require a DC electrical power subsystem to be
inoperable during performance of the test.

ER 3.8.3.11 *

A battery-performanceLtest is a test of constant current
capacity of a batterf, normally done in the "as found"
condition, after having been'in service, to detect any
change in the~ capacity determined by the acceptance test.
The test is intended to ~ determine overall battery
degradation due to=ageland_ usage.

The acceptance criteria'for this Surveillance is consistent
'

with IEEE-450 (Ref. 7) and IEEE-485 (Ref. 5). These
references recommend that"the battery be; replaced if its
capacity is below 80% of the manufactureds rating. A
capacity of 80% shows that the battery rate |of deterioration

.

is increasing, even if there is ample capacity to meet the
load requirements.

The Surveillance Frequency for this test is 60 months, or
every 12 months if the battery shows degradation or has
reached 85% of its expected life. Degradation is indicated,
according to IEEE-450 (Ref. 7), when the battery capacity
drops by more than 10% relative to its capacity on the
previous performance test or when it is below the
manufacturer's rating. An additional SR calls for a
performance test on a newly installed battery within
24 months. All these Frequencies are consistent with the
recommendations in IEEE-450 (Ref. 7).

This Surveillance is required to be performed during
(VS-BW,CE,W: MCDES 5 and 6) {VS-GE: MODES 4 and 5}, since

(continutd)

(continued)
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DC Sources-Operating
B 3.8.3

O
- ~ BASES (continued)

SURVEILLANCE it would require the DC electrical power subsystem to be'
REQUIREMENTS inoperable during performance of the test.

(continued)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
A Appendix A, General Design Criterion 17, " Electric

g P Power System."

f latory Guide 1.6, " Independence Between Redundant

j%y Standby (0nsite) Power Sources and Between Their
N |m%, Distribution Systems," U.S. Nuclear Regulatory
h Cosmission,; March 10, 1971.

.b|& .

3. $"1EEE-308,[1978], "IEEE Standard Criteria for Class IE
PowerJSystems for Nuclear Power Generating Stations,"
Institute of Electrical and Electronic Engineers.

W , 4%

[UnihName]M;fSARSection [ ],"[ Title]."; 4.
,e' g

>
- 5. IEEE-485 (1983)', "Recdemanded Practices for Sizing
h large lead Storage: Batteries for Generating Stations
d and Substations # Institute'of Electrical and

Electronic Engipeers," June 1983.

6. . Regulatory Guide ~ 1.93, "Availhbility of Electric Power
-Sources," U.S. Nuclear Regulatory! Commission, December
1974. . ,' ,

.
,

7. 'IEEE-450 (1987], "IEEE Recommended Practice for
Maintenance Testing and Replacement of Large Lead
Storage Batteries for Generating Stations and
Subsystems," Institute of Electrical and Electronic
Engineers.

8. Regulatory Guide 1.32,."Criter'ia for Safety-Related
Electric Power Systems for Nuclear Power Plants,"
February 1977, U.S. Nuclear Regulatory Commission.

9. Regulatory Guide 1.129, " Maintenance Testing and -

Replacement-of Large Lead Stotage Batteries for
Generating Stations and Subsystems," U.S. Nuclear
Regulatory Commission, December 1974.

i
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DC Sources-Shutdown
B 3.8.4

(]N
B 3.8 ELECTRICAL POWER SYSTEMS

t
'

f 3.8.4 DC Sources-Shutdown

4

BASES

BACKGROUND A description of the DC sources is provided in the Bases for
Specification 3.8.3, "DC Sources-Operating."

i

s.

gh' OPbtABILITY of the minimum AC and DC electrical powerAPPLICABLE

SAFETY ANALYSp W sourcesihnd associated distribution systems during shutdown
y and refueling, as specified in the LCO, ensures that

W (Hof h!) e n 5%ar,7Q
rThe facilitgrefueling@y can be maintained in the shutdown or

a.
endition for extended periods;

w.
b. Suffii16nt instrumentation and control capability is

ava'ilable,foGeonitoring and maintaining the unit
a usg [ p

c. Adequate DC electrical 1 power is provided to mitigate(3 events postulated,dstingishutdown, such as ar
.'

Q inadvertent draindown?of thogessel or a fuel-handling
accident. tp' g( ,

AlthoughinmanycasestheFSARmaj$oN1yaddressbounding
analyses that are typically for power operation, for others
Modes of operation (Ref. 2),,among other requirements, are
still required to be met. As;these GDC are not MODE
specific, and as it is a function of the Technical
Specifications (TS) to ensure that the plant is operated
within its design basis, with regard to DC sources, the
requirements established in the TS must be consistent with
the GDC related to el. ical systems, as well as other GDC'

related to safety-re systems, since the DC sources
ccmprise a typical sup,,srt system.

In general, when the plant is shut down, the TS requirements
ensure that the plant has the capability to mitigate the
consequences of postulated accidents assuming a single
failure, because either:

a. Redundant and independent systems are required to be
OPERABLE; or

(continued)

(continued)
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DC Sources-Shutdown
B 3.8.4

BASES (continued)

O
APPLICABLE b. Appropriate administrative measures are established
SAFETY ANALYSES and/or alternate backup systems that can provide

(continted) functional redundant capability are required to be
OPERABLE or-put into operation in a period of time
commensurate with the accident and the initial
conditions considered.

This statement, in general, is reflected in the system LCOs
for shutdown MODES of operation. ,

gyg,
In addition'to, the postulated shutdown events directly
addressed in%the plant FSAR, it is necessary to consider
eValuationsfof plant data that show that a large number of
events >canstake place during shutdown. If not mitigated,
some of-thise; event (can lead to core damage. Typically,
the loss of? decay-heat 1 removal while there is substantial
core decaf; heat'posefa significant-likelihood of a release
due to a severe core damage accident,

To avoid the cho# sequence U, nf,possible uccidents during
~

, ,

3

shutdown, differentirequirements are established act.ording
to the design of eas:hTplante So gas far as residuti heat
removal (RHR) is concerned' {VS-BW,CE,W: the OPERABILITY oi'
the two RHR loops is requireddniMODES 5 and 6 when the
reactor coolant loops are notCfilleC(H0DE 5) and when
Peactor Coolant System (RCS)"wateNJeveltabove the top of
the reactor vessel flange is less"than 235 feet (MODE 6).
See Specifications 3.4.8, "RCS Loop:-M00E45,, Loops Not<
filled," and {/S-W: 3.9,7, " Residual Heat' Removal and
Coolant Circulation-Low Water level'.'') (VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Low Water
Level ") (VS-BW: 3.9.5, " Decay Heat Removal and Coolant
Circulation-Low Water Level.")) {VS-GE: the OPERABILITY of
the two RHR shutdown cooling subsystems is always required
in MODE 4 and in MODE 5 when RCS water level above the top
of Lm reactor vessel flange is less than 23 feet. See
Specifications {VS-BWR/4: 3.4.8,) {VS-BWR/6: 3.4.9,}
" Residual- Heat Removal Shutdown," and 3.9.8, " Residual Heat
Removal-Low Water Level .") Therefore, in these
conditions, [ 1 and 2] DC electrical power sources are ;

required to be OPERABLE as support systems.

The DC Sources satisfy Criterion 3 of the NRr Interim Policy
Statement.

.

(continued)
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DC Sources-Shutdown
B 3.8.4

BASES (continued)

LCO - LCO 3.8.4.a requires OPERABILITY of the DC electrical power
subsystem associated with the one [ division] of the onsite
Class 1E power distribution subsystem of LC0 3.8.8.a. The
intent is that all required non-redundant loads, as well as
one required load from each required redundant pair of
loads, be powered from the same safety [ division) and that
all required AC and DC electrical power sources, as well as
the power distribution subsystem itself, will be OPERABLE so
thisthe AC and DC electrical power sources and power
disttibution subsystem will be capable of fully supporting

4the nonredundant loads,

fhi! &
Q When, redundant counterpart loads (e.g., the second members

Y

Mof<the pair)[tihey receive DC electrical power from the
are required to be OPERABLE, LC0 3.8.4.b

"requ' ires 4 hat
oth%d(VisionMDC electrical power subsystem associated
witMthe bee [d fision] of the onsite Class IE powerx
distribution? subsystem of LC0 3.8.8.b. Therefore, LC0
3.8.4.b requires this40ther [ division) DC electrical power
subsysteiQto be APERABLE.

A%vw g
(VS-BWR/6: l_C0"3?B;4screquiresOPERABILITYofthe
t division 3] DC e%ctrical? power subsystem associated with
tne onsite Class i1E' power?. distr,1bution subsystem of LC0G 3.8.8.c when the High Tressure' Core Spray (HPCS) System is
required to be OPERABLE, orAben other loads assigned to the. o

*u} HPCS system [ division] are required tq be OPERABLE, or
both.) ;4:

9'? See the Bases of Specification 1319.3 for additional
f information on DC electrical power source OPERABILITY and DC'

electrical power source support and supported systems.

LC0 3.8.4 specifies the minimum number of DC sources
required to be OPERABLE in MODES (VS-BW,CE,W: 5 and 6)
{VS-GE: 4 and 5} and any time when handling irradiated fuel
{VS-GE:-[or moving loads over irradiated fuel in the primary
or secondary containment]). It ensures the availability of
sufficient DC electrical power sources to operate the plant
in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel-hand'
accidents, inadvertent reactor vessel draindown).

(continued)

(continued)
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DC Sources-Shutdown !

B 3.8.4

BASES (continued)
_

LC0 . As described in the previous sectiori, " Applicable Safety I

(continued) Analyses," in the event of an accid .t during shutdown, the
TS are' designed to maintain the plant in such a condition >

that, even with a single failure, the plant will not be in
imediate difficulty. In some cases, this is accomplished
by requiring completely redundant and independent systems to
be OPERABLE. In other cases, if justified based on a single ,

plant design, administrative measures may be sufficient to
relax the! single-failure criterion. Also, an alternative
backuptay' stem that provides the same functional capability
may,4itisubstjtuted, provided the backup system is OPERABLE
onican' be maw 0PERABLE in sufficient time to mitigate the
c5spquenceOffasaccident during shutdown. When required
tobef0REWLEg htems are reliable only if their support
requiinment.s p N 1se b et. The DC sources comprise a

,

typical su
%d/)nA7 stem

'

|

Mt
TheDCelectris(t1"powerN$.2APPLICABILITY

~

rn s required to be OPERABLE in
MODES {VS-B9,CE,W65' d 6)i(VS-GE: 4 and 5) and also any
time when handling"i rkU nted fuely{VS-GE: [or moving loads
over irradiated fuel in)the primaryior secondary

tcontainment]} provide assurancolthat:4

a. Systems to provide cooan6inventorymakeup
^

are available for th0' irradiated fuhl%geactor
n the core in

case of an inadvertent draindown OB tha
vessel; g x

xp
b. Systems needed to mitigate a fuel-handling accident

are available;
;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
OPERABLE; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a ecld
shutdown condition and refueling condition.

J
DC electrical power requirements for (VS-BW,CE,W: M09ES 1,
2, 3, and 4) {VS-GE: MODES 1, 2, and 3) are covered in
Specification 3.8.3, "DC Sources-Operating."

(continued)
1
1
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DC Sources-Shutdown
B 3.8.4

h BASES (continued)

-(-v[
ACTIONS A.l. A.2. A.3. A.4. A.5. and A.6

With one or more of the required DC electrical power
subsystems inoperable, some equipment is not receiving the
minimum support it needs. Therefore, it is required to

1

suspend CORE ALTERATIONS, handling of irradiated fuel,
-{VS-GE: moving of loads over irradiated fuel,) any
activities that could potentially result in inadvertent
draC.ig of the reactor vessel, and operations involving
psitive reactivity additions.

g/WP'Suspe%%
'

nsion of these activities shall not preclude completion
e of actions to establish a safe conservative condition.
Np''TheseMctions!,will preclude the occurrence of actions that

c'eeld pMt141,dAto immediately initiate action to restore-
1y initiate the postulated events. It is

furtperprequir'a
thepulred nelectrical power subsystems and to continue
this action"uhtil restoration-is accomplished in order to.
provide ,tke|lnecessary(DC electrical power to the unit's
safety systems.g g y
The Complet'l'oI;T$me[w "immediately" is consistent with the

pw
5f

requiredtimesfotectionsfreg)uiringpromptattention.
The..

/
( ])

" restoration of the Wegyired DC ,lectrical . power subsystems
should be completed as
minimize the time the>u;gufckly 'et possible in order tok nit'spaf ystems may be without
power..

,/Ns
Required Action A.6 verifies thgt!.the k uired Aciions for
supported systems declared ipoper'able because of:the
inoperability of one or moreiDC electrical power subsystems

.

have been initiated and within the same Completion Time as
that specified for Required Action A.S.

Required Action A.6 ensures that identified Required Actions- |

associated with supported systems affected by the
1

inoperability of one or more DC electrical power subsystems
have been initiated. This can be accomplished by entering Ithe supported syste.as' LCOs. [ Alternatively,the i
apnropriate Required Actions for the supported systems may
be listed in the Required Action for Condition A of this
LC0.]

[For this facility, the identified supported systems'
Required Actions are as follows:],

i

(continued)

I
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DC Sources-Shutdown
B 3.8.4

BASES (continued)
_

i

SURVEILLANCE SR 3.8.4.1
. REQUIREMENTS

SR 3.8.4.1 requires performance of all Surveillances
required by SR 3.8.3.1 through SR 3.8.3.11. Therefore, see

- the corresponding Bases for Specification 3.8.3 for a
discussion of each SR.

m
a 'I;lt

REFERENCES 1. [Udii!EName] FSAR, Section [ ],"[ Title]."

6.:f N|;t
2AyTitlelopcodeofFederalRegulations,Part50,
'ynAppendixbA, " General Design Criteria for Nuclear Power

9|TaPlants."fp/Nj 1. ;

"!|[ 9|{ [(;|-

@, - ,
,

.

' . ;u ! ',

| s ' % , /; ,
, , .

g# c.

' y,s
s

'A,

'{'?.

* '
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Inverters-Operating
B 3.8.5

B 3.8- ELECTRICAL POWER SYSTEMS

B 3.8.5 Inverters-00eratina

BASES

' BACKGROUND The inverters are the preferred source of power for the AC
vital buses because.of the stability and reliability they
achieve in.being powered from the DC battery source. There

. is [one] inverter per AC vital bus making a total of [four]
finv[erters.'ThefunctionoftheinverteristoconvertDC

.

Me electric'al power to AC electrical power, thus providing an
4 h uninte huptible power. source for the instrumentation and

T*contmlsfop,ftheReactorProtectionSystem(RPS)andthe
EngineeredbSafety. Feature Actuation System (ESFAS). The

emyred:fromthe[120]Vbatterysource.e|invergrs
(4y

[For this fp'ciN,ty, specific background details on
inverters'(!|s'uch as; type, capacity, operating limits, and
number andistatuslof? spares, are as follows:]'

. $Nh|hf .

lg ,

V, _M <

(
-

%') ,g o%:' s ~i,
'

s g
'

e 4
APPLICABLE The initial conditions of design .basIbtransient and:

SAFETY ANALYSES accident analyses in {the FSAR,tCh@teri36, " Engineered
Safety Features," and ChapterJ15;'" Accident Analyses"],-

assume ESF systems are OPERABLE. The DC to AC inverters are
'

designed to provide the required capacity, capability,
redundancy,< and reliability to ensure the availability of ,

necessary power to the RPS and ESFAS instrumentation and
controls so that the fuel, Reactor Coolant System (RCS), and
containment-design limits are not exceeded. These limits
are discussed in more detail in the Bases for Technical
Specifications 3.2 (Power Distribution Limits),- 3.4 (Reactor
Coolant System), and 3.6 (Containment Systems).

The OPEPABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the-design basis of the plant. This includes
maintaining at least one [ division] of the onsite or offsite
AC electrical power sources, DC electrical power sources,

; (continued) ,

;

j. (continued)
,

4

k
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Inverters-Operating
B 3.8.5

BASES (continued)

APPLICABLE and associated distribution systems OPERABLE during accident
SAFETY ANALYSES conditions in the event of:

(continued)
a. An assumed loss of all offsite AC electrical power or

all onsite AC electrical power; arc

b. A worst-case single failure.
4%

Inverters >OtisfStatement. % y Criterion 3 of the NRC Interim Policy

f(7 MI

The} power'distribu%%yff | ion subsystems listed in Table B 3.8.7-1LC0 t

availability #ofkACrele@ctrical- power for the instrumentation
include thefiny'erters These inverters ensure the

for the sy' stems required to shut down the reactor and

maintain it in'currence;ondition after an anticipated
S safe c

operational oc (A00)p;or a postulated DBA.
mf% f L:

The LC0 states that"theiroquired inverters shall be
OPERABLE. The requireddnvertersefor (Division 1] are
[ Plant Specific: ..4 fill infth~e' inverter numbers for
[ Division 1]]. The required dnyertershfor [Divs ion 2] are
[ Plant Specific: . . . fillMn the.'inveder numbers for
[ Division 2]]. %.yk
{VS-BWR/6: [ Division 3] inverters that< support the High
Pressure Core Spray (HPCS) System or both the HPCS System
and other systems are required OPERABLE by LC0 3,8.5 if they
are needed to ensure the OPERABILITY OF THE HPCS System and
the other systems that they support.}

Upon the inoperability of one required inverter, Condition A
is entered. Upon the inoperability of two or more required
inverters, entry into LC0 3.0.3 is implicitly required.

Maintaining the required invr.rters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS
instrumentation and controls is not defeated, if one
required inverter is inoperable the possibility of a reactor
spurious trip is increased. The (four] battery-powered
inverters ensure an uninterruptible supply of AC electrical
power to the AC vital buses even if the [4.16 kV] safety
buses are de-energized.

(continued)

(continued)
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Inverters-Operating
B 3.8.5

n
k BASES (continued)

LC0 OPERABILITY is met, as it applies to inverters, provided a
(continued) correct DC voltage ([120] V) is applied, a correct AC

voltage is at the output, and these voltages are within the
design voltage and frequency tolerances. Furthermore, the
inverters must be within the manufacturers' specifications
for environmental factors such as temperature and humidity.

/C0 is modified by a Note allowing [two] inverters
isconnected from their associated DC buses for

' 'rs. This-allowance is provided to perform an
equal g charge on one battery bank. If the inverters

'4 were, disconnected, the resulting voltage condition might
( 'the b erters energized [from their associated DC.

es],$9fsemecting the inverters is allowed provided the
asso (atse,AC M tal buses are energized from their Class lE
con t y lt,4peVsource transformer and the AC vital buses
for. ther tattery. banks are energized from the associated
minimize \s'fdennected40stheir DC buses. These provisionsinverter

the oss@pquipment that would occur in the event
of a loss of itoszwer. The 24-hour time period for the
allowance mihi sadtne time during which a loss of offsite
power could resul Nh theQos's$of equipment energized fromm
the affected AC falbeis[whilttakingintoconsideration(h the time: require nogherform afegualizing charge on the

\
~

battery bank. When(ytilizhig ttie
of the provisions is not met (e.g.tallowance, if one or morest4-hourtime-period
exceeded, etc.), LC0 3.0.3 must beientered immediately.

yW
The intent of tnis Note is tocallow only the [one]
inverter (s) powered from [its/their] associated DC bus to be
disconnected. [Thus, for plants with one battery bank per
(division], two inverters may be disconnected. For plants
with two battery banks per [ division], only one inverter may
be disconnected.]

[For this facility, an OPERABLE inverter constitutes the
following:]

[For this facility,-the following support systems are
required OPERABLE to ensure inverter OPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not declare inverters inoperable and
their justification are as follows:]

(continued)

(continued)
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Inverters-Operating |

B 3.8.5

BASES (continued)

LC0 [For this facility, the supported systems affected by the
(continued) inoperability of an inverter and the justification for

whether or rot each supported system is declared inoperable
are as follows:]

APPLICABILITY The inverters are required to be OPERABLE in {VS-BW,CE,W:
MODES,lp2,03,,and4}{VS-GE: MODES 1, 2, and 3) to ensure
thath W ,

gik gu
a? AAcceptable fuel design limits and reactor coolant

% pressure bobndary limits are not exceeded as a result|-
of"A00s or : abnormal transients; and

, ;pf
,

b. Adequate core ~ cooling is provided, and containment
OPERABILITY!and other vital functions are maintained
in the eventiof a postulated DBA.

t
- s

Inverter requirements fdrf(VS-BW,CE,W: MODES 5 and 6)
{VS-GE: MODES 4 a'nd 5)sare covered in the Bases for ;

Specification 3.8.6. -);,v .~
, ,

,

4

'

v
_,

" '

ACTIONS A.1. A.2. A.3. and A.4
| t m

With a required inverter inoperable, its' associated AC vital:

bus becomes inoperable until it is [ manually] re-energizedm

from its (Class lE] constant voltage' source transformer.
Required Action A.1 allows up to 2 hours to perform this
task {VS-BWR/6: 08 [2 hours] if a (Division 3] inverter is
the inoperable inverter).

{VS-BWR/6: [The [2-hour] Completion Time for an inoperable
[ division 3] inverter is plant specific. Items to be|

considered in specifying this Completion Time for a given
facility include:

a. The safety function of [ Division 3]. If [ Division 3]
; supports other ESF functions in addition to the HPCS

function, then the Completion Time for an inoperable
[ Division 3] inverter shall be [2 hours]; and

(continued)

(continued)
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Inverters--Operating
B 3.8.5

)

(/ BASES (continued)
'

i. ACTIONS
_ _

-b. The safety function of the.[ Division 3) inverter (s): i
'

(continued)-
1. What is its role in mitigating.a DBA?

2. What systems does it support?

3. What is its role in mitigating a station
gfGg blackout?]}

h ur Completion Time is consistent with the 2-hour
- Completibn Time for an inoperable DC bus,- and an inoperable

AC VMal bus
-[4ystems--$"3(see Specification 3.8.7, " Distributionrating"), Required Actions ' A.2 and A.3 allow
N1ourete fi6the inoperable inverter and return it to
servicss(VS-BWR/6,: DB [24 hours) if a (division 3] inverter
is tb Vinegarable inverter. '[The (24. hour] Completion Time
is pl' ant spedfic, and the items listed above should be <

consideredsin specify1pg this time for a given facility]).
The24-h'ovflimitsjsbaseduponengineeringjudgment,taking
into consideration"the' time required to repair an inverter
and the additi6nnbHsk to.which the plant is exposed

p) becauseoftheinvaperinoperability. . This has to be
balanced againstethe risktof antimmediate shutdown, along(V with the potentiaY chal,lenges tolsafety systems such a.

|

shutdown might entaQ:? Whegjthe % vital. bus is powered
from its constant voltage source,'ittis relying upon
interruptible AC electrical 'powegsouhes (offsite and

:onsite). Thus, the probability;of?a Spirious. reactor trip
is increased. Similarly, theruninterruptible,. battery-

n backed, _ inverter source to the AC vital buses is the
preferred source for powering instrumentation-trip setpoint
devices, because the constant voltage transformer source is
more susceptible to voltage drift / degraded voltage than is
the inverter source to the AC vital buses.

Required Action A.4 verifies that the Required Actions for
those supported systems declared-inoperabic because of the
inoperability of one inverter have been initiated and within-
the same completion Time as that-of Required Action A.I.

Required Action A.4 ensures that those identified Required
.- Actions associated with supported systems affected by the
L inoperability of the inverter have been initiated. This can

be accomplished by entering the supported systems' LCOs. -

(continued)

(continued)
\
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Inverters-Operating
B 3.8.5

BASES (continued)

ACTIONS [ Alternatively, the appropriate Required Actions for the
(continued) supported _ systems may be listed in the Required Action for

Condition A of this LC0.]

[For this facility, the identified support systems' Required
Actions are as follows:]

IL1 *[,

With;B|W:

one required inverter inoperable a@ one or more
support or supported features, or both, inoperable
associated!with the other OPERABLE inverters, or with
oppos#10PERA,BLE; A(and DC electrical power distribution

subsysteJs,(oriall three, there is a loss of functionalordwithVopposite OPERABLE DC electrical powersubsystems
capabilityMd LC0410f3 must be immediately entered.
However, if t%,LCOPof the support or supported feature,
or both, take ,q io^ consideration the loss of function
situation, then?LC0,3;.013 may'not need to be entered.

C.1 and C.2 $ A[ s.;

fTheplantmustbeplachina/ MODE 1hwhichtheLCOdoesnot
.-.

apply if the inoperable devicesfor, comppnents cannot beV

restored to OPERABLE statup within>the' ass _ociated Completion
~

Time. This is done by placing the plant 31n3at least MODE 3
within {VS-BW,CE,W: 6 hours} {VS-GE: 1L hours} and in

allowed Completion Times are reasona_bl}e, based on operating
(VS-BW,CE,W: MODE 5} {VS-GE: MODE 4} within336 hours. The

experience related to the amount of/ time required to reach
the required MODES from full power in an orderly manner and *

without challenging- plant systems.

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital buses energized from the inverter. The
verification of proper voltage and frequency output ensures
that the required power is readily available for the
instrumentation of the RPS and ESFAS connected to the AC
vital buses. The 7-day Frequency takes into account the

(continued)

(continued)
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Inverters-Operating :
B 3.8.5

,

O
4 BASES (continued)

SVRVEILLANCE redundant capability of the inverters and other indications-
REQUIREMENTS. available in the control room that will alert the operator

-

(continued) -to inverter malfunctions.

. REFERENCES- None. ,
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# Inverters-Shutdown :
B 3.8.6 >

<

:

[B3.8 ELECTRICAL POWER SYSTEMS4

'B 3.8.6 Inverters-Shutdown -
;

s !

- BASES

, BACKGROUND 1A description of the inverters is prov.ided in the Bases for
| Specification 3.8.5, " Inverters-0perating." '

4
-

,7; ..

APPLICABLE- .. . The OPERABILITY of the minimum AC sources, DC sources, and >

SAFETY ANALYSES inverter sources. to each AC vital bus during shutdown and-

' 2 refueling,J as specified :in the LCO, ensures that (Ref.1):

:TheifacilNycanbe'maintainedintheshutdownor-; , ai
,' tefuelingicondition for_ extended periods;

A
-- b . Sufficient instrumentation and control capabi.lity is

1

availableifor monitoring' and maintaining .the unit.
-status;;and j"

r
c. Adequate poder is available to mitigate events a

O) postulated during; shutdown,isuch as.an-inadvertent
( draindown of the, vessel or a fuel-handling accident.

In particular, instrumentation and control capability is
: powered from the | AC. vital . buses, which are themselves'-

powered by the inverters. |,

a,

Although in many: cases the FSAR may only address-bounding
analyses that are typically- for' power operation,-for other 1,

-modes of operation, the GDC-(Ref. 2),:among other . j>

,

requirements'.are..still5 required to be met. 'As these GDC.are i

z not MODE specific, and as -it is-a function of the Technical 4

Specifications:(TS to. assure-that the-plant is operated -l
within its designs asis, with; regard-to AC sources,-OC'
sources, and inverters, the. requirements established in the
TS-must be consistent with the GDC related to electrical
systems, as ~well- as with other GDC related to -safety-related -
systems, since the AC-sources,.DC sources, and inverters are
typical support systems.

In general, when the plant is shut down, the TS requirements-
ensure that the: plant-.has the capability to mitigate the

(continued)''

/ (continued)
~

k:
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Inverters-Shutdown
B 3.8.6

BASES (continued)

APPLICABLE consequences of postulated accidents assuming a single
SAFETY ANALYSES failure, because either:

(continued)
a. Redundant and independent systems are required to be

OPERABLE, or

b. Appropriate administrative measures are established
and/or alternate backup systems that can provide
functional redundani capability are required to be

LOPERABLE or put into operation in a period of time
= commensurate with the accident and the initial

; conditions considered.
'

This statement; in general, is reflected in the system LCOs
for shutdown MODES of operation.

In addition to the' postulated shutdown events directly
addressed in the plant FSAR, it is necessary to consider
evaluations of plant data that show a large number of events
can take place during1 shutdown. If not mitigated, some of
these events can lead'to core damage. Typically, the loss

' of decay-heat removal while there. is substantial core decay
heat poses a significant likelihood of a release due to a
severe core damage accident.

To avoid the consequences of possible accidents during
shutdown, different requirements are established according
to the design of each plant. So, as far as residual heat
removal (P,HR) is concerned (VS-BW,CE,W: the OPERABILITY of

-the two RHR loops is required in MODES 5 and 6 when the
reactor coolant loops are not filled (MODE 5) and when the
Reactor Coolant System'(RCS) water level above the top of
the reactor vessel flange is less than 23 feet (MODE 6).
See Specifications 3.4.8, "RCS Loops-MODE 5, Loops Not
Filled," and {VS-W: 3.9.7, " Residual Heat Removal and
Coolant Circulation-Low Water Level "} (VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Lc,< Water
Level ") (7%BW: 3.9.5, " Decay Heat Removal and Ccolant
Cireiiation-Low Water Level ."} (VS-GE: the 09ERABILITY of
tne two RHR shutdown cooling subsystems is always required
in MODE 4, and in MODE 5 when RCS water level above the top
of the reactor vessel flange is less than 23 feet. See
Specifications {VS-BWR/4: 3.4.8,} {VS-BWR/6: 3.4.9,}
" Residual Heat Removal-Shutdown," and 3.9.8, " Residual

(continued)

(continued)
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Inverters-Shutdown
B 3.8.6-

Og BASES (continued)-

APPLICABLE Heat Removal-Low Water Level."} Therefore, in these'
SAFETY. ANALYSES conditions, [ Division 1 and 2] inverter sources to the-AC-

(continued) vital buses are required to be OPERABLE as support systems.

The inverters satisfy Criterion 3 of the NRC Interim Policy
Statement,

' c' . .

LC0 ')LCO 3;8.6.a' requires OPERABILITY of the inverters. associated,

a 7' with the one [ division] of the onsite Class IE power
'. ' distribution. subsystem of LC0 3.8.'8.a. The intent is that

iall required non-redundant loads, as well as one required
' loa'd' from!each required redundant pair of loads, be powered
from >the'same safety [ division] and that all required AC,
DC, rand inverter sources, as well as the distribution
subsystem,itself, will be OPERABLE so that the AC, DC, and
invertergsources and the distribution subsystem will be
capable of fully? supporting the non-redundant loads. ;

When redundant c'ount'erpart loads (e.g., the second members
of the p' air) are required toEbe OPERABLE, LC0 3.8.6.b
requires that they: receive inverter support from the other

n) [ division) inverters;a.ssociated with the one [ division] of.1
,h the onsite Class IEspower ~ distribution subsystem of

LC0 3.8.8.b. Therefore, LCO 3.8.6'b1 requires this other
[div ~ . %n] inverters to.be OPERABLE;

-{VS-BWR/6: LC0'3.8.6.c requires 0PERABILITY of the
-[ Division 3] inverters associated with the onsite Class IE
_ power distribution subsystem of'LC0 3.8.8.c when the High
Pressure Core Spray (HPCS) System is required to be-
OPERABLE, or when other loads assigned to the HPCS System
[ division] are required to be OPERABLE, or both,}

See the-Bases for Specification 3.8.5 for additional
.information on inverter OPERABILITY, and inverter supporto

|- and supported systems.

|- -LC0 3.8.6 specifies the minimum number of inverters required -

to be OPERABLE in MODES (VS-BW,CE,W: 5 and 6} (VS-GE: 4 and
5} and any time when handling irradiated fuel (VS-GE: [or
moving loads over irradiated fuel in the primary ero

j- secondary containment]}. It ensures the availability of

(continued)

(continued)
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Inverters-Shutdown
B 3.8.6

BASES (continued)

LCO sufficient inverter power sources to operate the plant in a
(continued) safe manner and to mitigate the consequences of postulated

events during shutdown (e.g., fuel-handling accidents,
inadvertent reactor vessel draindown).

As described in the previous section, " Applicable Safety
Analyses," in the event of an accident during shutdown, the
TS are designed to maintain the plant in a condition so that
even with a single failure, the plant will not be in
immediate difficulty. In some cases, this is accomplished
by requiring completely redundant and independent systems to
be OPERABLE. In other cases, if Justified. based on a' single
plant' design, administrative measures may be sufficient to
relax the single-' failure criterion. Also, an alternative
backup system that provides the same functional capability
may be substituted provided the backup system is OPERABLE,
or can be made OPERABLE in sufficient t_ime to mitigate the
consequences of an accident.during shutdown. When required
to be OPERABLE, systems are reliable only if their support
requirements are also. met. The inverters comprise a typical
support system.

APPLICABILITY The inverters required to be OPERABLE in MODES (VS-BW,CE,W:
S and 6} {VS-GE: 4 and 5} and also any time when handling
irradiated fuel (VS-GE: (or moving loads over irradiated
fuel in the primary or secondary containment]} provide
assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel in the core in
case of an inadvertent draindown of the reactor
vessel;

b. Systems needed to mitigate a fuel-handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
OPERABLE; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a' cold
shutdown condition and refueling condition.

(continued)

(continued)
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Inverters-Shutdown ;

B 3.8.6

M~T BASES (continued)
():

APPLICABILITY Inverter requirements for {VS-BW,CE,W: MODES 1, 2, 3, and.4)
(continued) {VS-GE: MODES 1, 2, and 3} are covered in ,

Specification 3.8.5, " Inverters-0perating ".

'

ACTIONS A.I. A.2. A.3. A.4. A.5. and A.6

ylth ~one or more of the required inverters inoperable, some
; Hequipment is not receiving the minimum support it needs.

C Therefore, it is required to suspend CORE ALTERATIONS,
handling of irradiated fuel {VS-GE: moving of loads over
irradihtedtfuel,) any activities that could potentially
result.in> inadvertent draining of the reactor vessel, and t

operations involving positive reactivity additions.
, -

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions will; preclude the occurrence of actions that
could potentially initiate the postulated events. It:is
further required tocimmediately initiate-action to restore
the required inverters and to continue this action until

-- restoration is accomplished in order to provide the
-

necessary inverter power to the unit's safety systems.
\~ '~/ The Completion Time of "Immediately" is consistent with the-

required times for actions requiring' prompt attention. The
restoration of the required inverters should be completed as il
quickly as possible in order to minimize the time the unit's '

safety systems may be without power or powered from a 1
constant voltage source transformer.

1

L Required Action A 6 verifies that the Required Actions for
' ' those supported systems declared inoperable because of the' '

inoperability of one or more inverters have been initiated4

'and within the same Completion Time as that specified for i,

'Required Action A.5.
l

Required Action A.6 ensures that identified Required Actions'

associated with supported systems affected by the
inoperability of one or more inverters have been initiated.

(continued)
y

(continued),

- N !
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Inverters-Shutdown
B 3.8.6

BASES (continued)

ACTIONS. This can be accomplished by entering the supported systems'
(continued) LCOs. [ Alternatively, the appropriate Required Actions for

the supported systems may be listed in the Required Actions
for Condition A of this LC0.]

[For this facility, the identified supported systems
Required Actions are as follows:]

SURVEILLANCE SR E3.'8.6.1
REQUIREMENTS

This' Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and--AC: vital buses energized from the inverter. The
verification of' proper voltage and frequency output ensures
that the required power.is readily available fcr tne
instrumentation of the Reactor Protection System and
Engineered Safety Feature Actuation Syster.1 connected to the
AC vital buses. The 7-day Frequency takes into account the
redundant capability of.the inverters and other indications
available in the control . room that will alert the operator
to inverter malfunctions

REFERENCES 1. [ Unit name] FSAR, Section [ ],"[ Title)."

2. Title 10, Code of Federal Regul:1tions, Part 50,
Appendix A, " General Design Criteria for Nuclear Power
Pl ant s . "

--

.

O
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Distribution Systems-Operating
8 3.8.7

h.
-

B 3.8 ELECTRICAL POWER SYSTEMS

8 3.8.7. Distribution Systems-Operatino

BASES

BACKGROUND {VS-BW,CE,W,8WR/4: The onsite Class 1E AC and DC electrical :

. power distribution system is divided by [ division] into

. [two] redundant and independent AC and DC electrical power

. distribution subsystems. Each [ divisional] AC and DC
delectrical power distribution subsystem is comprised of

[' '[ PLANT. SPECIFIC: List the major AC, AC vital, and DC bus
* namesCused in Table B 3.8.7-1. For example: 4.16 kVac

;ENGINEEREDiSAFETY FEATURE (ESF) buses, 480 Vac load centers,
i ' buses,. motor control centers, and.120 Vac power distribution

panels;;120 Vac! vital busre;. and 250/125 Vdc buses].. [Two]
[ divisions]p(or subsystems) are required for safety function
redundancy;;[any one] [ division] (or subsystem)-provides
safety function, but without worst-case single-failure
protection.'} . ; j

'

L {VS-BWR/6: 'TNe"cnsite Class.1E AC and DC electrical power
distribution systemois divided by.[ division] into [three]

E; independent AC and z0C electrical . power distribution
i ' subsystems. Each1[ divisional AC and DC electrical power

distribution subsystem is comprised;of [ PLANT SPECIFIC:
List the major AC, AC vitalT and DC7 bus names used in Table
B 3.8.7-1. For example: 4.16 kVacnESF buses, 480 Vac load
centers, buses, motor control centers, and 120 Vac power-t-

!: distribution panels; 120 Vac, vital | buses; and 250/125 Vdc
| buses). All three [ divisions]'(or1 subsystems) are required
i

for safety function. redundancy;;any two [ divisions] (or
subsystems) provide safety function, but without worst-case
single-failure protection.)-

i Each [4.16 kV ESF bus] has at least [one separate and
independent offsite source of power) as well as a dedicated
onsite diesel generator source. Each [4.16 kV ESF bus] .is

u normally connected to a preferred source. During a loss of'~

one offsite power source to the:[4.16 kV ESF buses], a
[4.16 kV] transfer scheme is accomplished by utilizing a
time-delayed bus undervoltage relay. If all offsite sources
are unavailable, the onsite emergency power system will
supply power to the [4.16 kV ESF buses]. Control power for
the [4.16 kV breakers] is supplied from the [ Class 1Eo

I

batteries]. Additional description of this system may be

|: (continued)bi

Q (continued)
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Distribution Systems-Operating
B 3.8.7

-BASES (continued)

BACKGROUND found in the Bases for Specification 3.8.1, "AC Sources-
(continued) Operating," and the Bases for Specification 3.8.3,

"DC Sources-Operating."

The secondary plant distribution is at [480] V. The [480] V
distribution system includes [ PLANT SPECIFIC: List items
such as emergency buses, load centers, and transformers; the
identifying numbers of these items should also be included).
The'[480]-V load centers from each subsystem are located
[in separate' rooms in the control building]. Control power
for the [480] V breakers is supplied from the [ Class lE
batteries), as described in the Bases for
Specification 3.8.3, "DC Sources-0perating."

The Class IE-[480] Vac motor control centers and power
distribution panels are powered from [ PLANT SPECIFIC:
Provide bus and/or load center information and
nomenclature].

The Class IE [120] V power distribution panels are powered
from [ PLANT SPCCIFIC: Provide distribution panel
information and nomenclature]. All [120] V distribution
panels that provide control or instrumentation necessary for
operation of safety systems are required to be included in
this specification.

The [120] Vac vital buses [2YVI, 2YV2,,2YV3,.and 2YV4] are
arranged in four load groups and are normally powered from
[ PLANT SPECIFIC: Provide power path and nomenclature
between the inverters and the buses). The alternate power
supply for the vital buses is a (Class IE constant voltage
source transformer] powered from the same [ division) as the
associated inverter, and its use is governed by LC0 3.8.5,
" Inverters-0perat i ng . " Each constant voltage source
transformer is powered from [ PLANT SPECIFIC: Provide power
path and nomenclature].

There are (VS-BW,CE,W,BWR/4: [two]) (VS-BWR/6: [three]}
independent [125/250] Vdc electrical power distribution
subsystems. [ PLANT SPECIFIC: Provide power path and
nomenclature for the DC power distribution system.]

The list of all required distribution buses is located in
Table B 3.8.7-1.

(continued)
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Distribution Systems-Operating*

B 3.8.7
,

f }f( BASES (continued)

|

APPLICABLE The initial conditions of design basis transient and d
SAFETY ANALYSES accident analyses in [FSAR Chapter 6, " Engineering Safety I

Features," and Chapter 15, " Accident- Analyses,"] assume ESF
systems are OPERABLE. The AC and DC electrical power
distribution systems are designed to provide sufficient |

capacity, capability, redundancy, and reliability to ensure I

the availability of necessary power to ESF systems so that
the fuel,- Reactor Coolant System (RCS)'and containment
. design limits are'not exceeded. These limits are discussed

Lin more' detail in the Base, for Technical Specifications 3.2
(Power Distribution Limits), 3.4 (Reactor Coolant System),

'

and 3,6 (Containment Systems).
'

The OPERABI'LITY -of the AC and DC electrical power distribu-4

. tion.. system is ' consistent with the initial assumptions of
the' ace'idunt analyses and is based upon meeting the design
basis of the plant. This includes maintaining at least one
[ division] of the onsite or offsite AC electrical power
sources, DC electrical power sources, and associated
distribution: systems 0PERABLE during accident conditions .

in the event of:

[ a. An assumed loss ofcall' offsite power or all onsite
b AC electrical' power;t and

b. A worst-case single failure.

The AC and DC electrical power distribution system satisfies
Criterion 3 of the NRC Interim Policy Statement.

LC0 The required AC and DC [ divisional] power distribution
subsystems listed in Table B 3.8.7-1- ensure the availability ;

of AC and DC electrical power for the systems required to
i shut down the-reactor and maintain it in a safe condition
h after an anticipated operational occurrence (A00) or a
,

postulated DBA. The {VS-BW,CE,W,BWR/4: [ Division 1 and 2]}
| {VS-BWR/6: [ Division 1, 2, and '3]} AC and DC electrical

power distribution subsystems are required to be OPERABLE.

(VS-BW,CE,W,BWR/4: Maintaining the (Division 1 and 2] AC
L -and DC electrical power distribution subsystems OPERABLE
! ensures that the redundancy incorporated into the design of

ESF is not defeated. Either [ division] of the AC and DC

(continued)

(continued)'
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Distribution Systems-0perating
B 3.8.7

BASES (continued)

LCO power distribution system is capable of providing the
(continued) necessary electrical power to the associated ESF components.

Therefore, a single failure within any system or within the
electrical power distribution subsystems will not prevent
safe shutdown of the reactor.}

(VS-BWR/6: Maintaining the (Division 1, 2, and 3] AC and DC
electrical; power distribution subsystems OPERABLE ensures
.that the redundancy incorporated into the design of ESF is
not defeated. [Any two of the three] [ divisions] of the
distribution system are capable of providing the necessary
electrical power to the associated ESF components.
Therefore,ca single failure within any system or within the
electrical power distribution subsystems will not prevent
safe shutdown of the~ reactor.}

OPERABILITY is met', as it applies to AC and DC electrical
aower distribution subsystcms, provided the associated
]uses, transformers, load centers, motor control centers,
and electrical circuits are fully energized to their proper
voltages and frequencies.':The components of each AC and DC
electrical power distribution subsystem must be kept within

'

,

the manufacturers' specifications for. environmental factors
such as temperature and humidity.

In addition, breakers must be open between redundant buses
to prevent two power sources from being. paralleled. The
open breakers also preclude unlimited continued operation
where a single failure (loss of one source) could cause a
loss of two redundant buses. Thus, if two sources are
paralleled through redundant distribution buses that are
cross-tied, the distribution buses must be considered
inoperable. If two redundant buses are powered from the
same source, however, only the bus that is not being powered
from its normal source shall be considered inoperable.

[For this facility, as a minimum, the following support
systems associated with the AC and DC electrical power
distribution subsystems governed by LC0 3.8.7 to ensure
their OPERABILITY are as follows:]

[For this facility, the supported systems affected by the
inoperability of the support systems governed by LC0 3.8.7,
and the justification of whether or not each supported
system is declared inoperable, are as follows:]

(continued)
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Distribution Systems-Operating
B 3.8.7

BASES (continued)

APPLICABILITY. -The AC and DC electrical power distribution subsystems are
required to be OPERABLE in (VS-BW,CE,W:- MODES 1, 2, 3,.and
4}.(VS-GE: MODES 1, 2, and b to ensure that:

* a. Acceptable fuel design limits. and : reactor coolant
pressure boundary limits are not' exceeded as a result

.of A00s or abnormal transients; and 1

' b .' -Adequate core cooling is provided,.and containment !

OPERABILITY and other vital functions are maintained<

; in the event of a postulated DBA. -

' AC.and DC electrical power distribution subsystem
requi rements . for: (VS-BW,CE,W: MODES 5 and 6) (VS-GE: MODES
4 and:5} are covered in the Bases for Specification 3.8.8.

A Note has been added to provide clarification that for this
LCO, all; required AC and DC electrical power o'istribution
subsystems shall be treated as an entity with e aingle-

,

Completion; Time.. '

_ __

ACTIONS /L1

'. With one or more required AC buses',Lload centers, motor
control centers, or distribution pan'els, except AC vital
buses, in gng division ~ inoperable the remaining AC
electrical power distribution (VS-BW,CE,W,BWR/4: subsystem
.is) {VS-BWR/6: subsystems are capable of: supporting the
minimum safety functions nece}ssary to. shut down the reactor
:and maintain it in'a. safe shutdown condition, assuming no
: single' failure. The overall' reliability
however, because a single failure in the;is reducsd, .remaining power
distribution (VS-BW,CE,W,8WR/4: subsystem).{VS-BWR/6:

;

subsystems} could result -in the minimum required ESF
functions not being supported. Therefore, the required AC
bt.ses, load centers, motor control 1 centers, and distribution .c

panels must'be restored to OPERABLE-status within|a
1 determined amount of time ([ .] hours), not to exceed 8 hours
if more than.two systems are made inoperable because of the
distribution system inoperability.

(continued)
,

(continued)
'

,

'
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Distribution Systens-Operating
B 3.8.7

BASES-(continued)

ACTIONS [ ] hours will be a specific number for each specific bus
3

(continued) in each specific plant. For a specific bus, [ ] hours is
defined as the most limiting Completion Time of all the
supported systems that are made inoperable by the
inoperability of the bus. Thus, a prior determination must
be made to obtain the most limiting Completion Time of all
the systems supported by each bus. [ ] does not exceed
8 hours, however, if three or more systems are made
inoperable by the bus inoperability.

AW '

Nof1 Mhat the equipment referred to is all in one [ division]
powegdistributon_ subsystem.

When ' equipment governed by LCO 3.8.7 is inoperable in
_

{VS-BW,CE,W,9WR/4: both [ divisions]} (VS-BWR/6: two or
more [ divisions])iand results in loss of functional
capability, then LCO 3.0.3 must be.immediately entered.

'
,

With one AC vital bus jnopeiable, the remaining OPERABLE AC
vital buses are capable of supporting the minimum safety
functions necessary to shut down the unit and maintain it
in the safe shutdown condition.L 'Overall reiiability is
reduced, however, since ari additional single failure could
result in the minimum required ESF functions not being
supported. Therefore, the required AC vitaltbus must be
restored to OPERABLE status within 2 hours. For an AC vital
bus to be considered OPERABLE, it must be powered from its
DC-to-AC inverter. . An alternate Class 1E constant voltage
source may be used if approved for this purpose as stated
in the licensing basis of the plant. Requirements imposed
on the alternate source are governed by LC0 3.8.5,
" Inverters-Operating. " The 2-hoar Completion Time takes
into account the importance to safety.of restoring the AC
vital bus to OPERABLE status, the redundant capability
afforded by the other _0PERABLE vital buses, and the low
probability of a DBA occurring during this period.

.

(VS-BWR/6: However, if the inoperable AC vital bus is
associated with [ Division 3], then continued operation for
up to a [2-hour] Completion Time is plant specific and is
meant to be the most limiting Completion Time for all
systems that a [ Division 3] AC vital bus supports;

(continued)

(continued)
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Distribution Systems-0perating
B 3.8.7

~ [y
+ 't BASES (continued)

ACTIONS furthermore, the [2-hour] Completion Time is not to exceed
(continued) 8 hours if more than two systems are made inoperable because

of the [ Division 3]- AC vital bus inoperability. The-
(2-hour] Completion Time for [ Division.3) takes into account
the importance to safety of_ restoring the [ Division 3] AC
vital bus to OPERABLE status, the redundant capability :
afforded by the other OPERABLE vital buses, and the low ,

probability of a DBA occurring during this. period.} j
.g.

-When more than one AC vital bus is inoperable, there is a
loss of functiona'l capability,. Therefore, LC0 3.0.3 must
be immediately entered.o

Q i

i

With one"or more-required DC buses in ong [ division]
inoperable the' remaining DC electrical power distribution

,

{VS-BW,CE,W,8WR/4: _ subsystem is} (VS-BWR/6i subsystems are} j4

capable of' supporting the minbrum safety functions necessary
.

to shut down the reactor and meintain it in a safe shutdown -!

condition, assuming no single failure. The overall
. reliability-is. reduced, however, because a single failure j

in the remaining DC electrical ~ power distribution>

{VS-BW,CE,W,BWR/4: subsystem} (VS-BWR/6: subsystems} could3
;S result in the minimum' required ESi functions not being '

supported. Therefore, the required DC buses must be
restored to OPERABLE status wfthinL2. hours. The 2-hour '

4

Completion Time for DC buses is consistent with Regulatory
Guide 1.93, " Availability of Electric Power Sources"

: (Ref. [1]).

{VS-BWR/6: However, if the inoperable DC bus is associated '

with [ Division 3], then continued operation for up to a
[2-hour] Completion Time is plant specific and is meant to j

be the _most limiting Completion Time for all systems .that a '

[ Division 3] DC bus supports; furthermore, the [2-houc]-1

Completion iime is_ not to exceed 8 hours if more than two'

systems are made inoperable because of the (Division '3] DC
bus inoperability. The [2-hour] Completion Time for i

E [ Division 3] takes into account the importance to safety of
restoring the (Division 3] DC bus to OPERABLE status, the
redundant capability afforded by the other OPERABLE DC.m

C buses, and the low probability of a DBA occurring during
0 this period.}

(continued)

(continued)
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Distribution Systems-Operating
B 3.8.7

BASES (continued)

ACTIONS When one or more DC buses are inoperable in more than one AC
(continued) and DC electrical power distribution subsystem, there is a

loss of functional capability. Therefore, LC0 3.0.3 must be
immediately entered.

Qd

With one or,more features specified under Condition A, B,
or C ,inorarable in the one [ division] of AC and DC
electrical power distribution subsystem 6ED one or more
required support y aupported features, or both, inoperable
associated with the other OPERABLE AC-and DC electrical
power distribution subsystem (s),_or with opposite OPERABLE
DC electrical 4 power subsystem (s), or both, there is a loss
of functional? capability and LC0 3.0.3 must be immediately
entered. fHowever, if-the LCOs of the support or supported
feature, or both,-takes into considerat on the loss of
function situation, LC0 3.0.3 may not noed to be entered.

U
,

With one or more features specified urder randition A, B,
or C inoperable in one"-[ division] of AC ano *: electrical

.

power distribution subsystem,1 verify that the Required
Actions for those suppurted4 systems declared inoperable by
the support features governed by LC0 3.8i7.;have been <

initiated and within a Completion Time of: [ .] hours.

The [ ]-hour Completion Time is defined as the most limiting
of all the Required Actions for all the supported systems
that need to be declared inoperable upon the failure of one
or more features specified under Condition E.

Required Action E.1 ensures that those identified Required
Actions associated with supported systems affected by the
inoperability of the supported features governed by this
LC0 have been initiated. This can be accomplished by
entering the supported systems' LCOs. [ Alternatively,the
appropriate Required Actions for the supported systems may
be listed in the Required Actions for Cond'ition E of this
LCO.]

[For this facility, the identified supported sy. stems
Required Actions are as follows:]

(continued)

(continued)
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, - Distribution -Systems-Operating
B 3.8.7

|

l

| BASES (continued)',

1 ACTIONS:- F.1 and F.2~
:(continued) ~ ,

.

- The plant must be placed in a MODE in which the-LC0 does
,

not apply if the' inoperable devices or components-cannot be
: restored to 0PERABLE status within the associated Completion
Time. -'This is done by alacing the- plant--in at least MODE 3 ;
within-{VS-BW,CE,W:~ 6 1ours)_{VS-GE: 12 hours) and in- .-

1(:{VS-BW,CE,W: M00E.5}-{VS-GE: MODE 4}.within 36 hours.- The
allowed Completion Times are reasonable,- based on operating'

g,.experiencerelatedtotheamountoftimerequired-toreach
'f ithe required MODES.from full power in.an orderly manner _ and-

<
*

without9 challenging ~ plant systems.
-

X];L g;y Af,
,

. . .. . 4% a
: SURVEILLANCE . SR23.8.7'.'11 ??
-REQUIREMCNTS- . . t

"

'This Surveillance Werjfies that the'AC and-DC electrical: !

- power distribution systems :are. functioning properly,_ with -
. 'all: the reouired circuit breakers closed and the buses i,'-

energirM from normal power.. The verification of proper I{,- . voltage ~ availability:on the1 buses ensures that the required t
"

power is readily: available for motive .as well as. control-
' functions for.criticalisystem lo' ads connected to these _

buses. -The:7-day. Frequency:takesfinto account the redundant
'

> ca) ability;of, the' ACLand DC: electrical power distribution -
:.su) systems, and other indications'available in the control ...

.

. -

room that will . alert the operatorato subsystem malfunctions.

m 'SR' 3.8 R !
L

This Surveill.ance= verifies that the' frequency on the: AC - A

vitalLbuses is within limits.: <[For.this facility, the
. purpose of this Surveillance is as follows:].

~ a'L

'The 7-day' frequency ~ takes into accornt the: redundant:s

L - capability of the AC. and BC electrical power ' distribution 1
L : subsystemsNnd other indications.av .ilable in the control:
/ room that vill alert the operator to subsystem malfunctionst3

. p - i
r

a

p -REFERENCES- 1. Regulatory Gelde 1.93, " Availability of Electric Power
!

'

Sources,"10.S. Nuclear Regulatory Commission, December
'

19/4.

_

O
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Distribution Syste2s-Operating
B 3.8.7

(This version of Table B 3.8.7-1 is VS-BW,CE,W,BWR/4}

Table B 3.8.7-1 (page 1 of 1)

AC and OC Electrical Power Distribution System

TYPE VOLTAGE [ Division 1]* [ Division 2]*

AC safety [4160 V] (ESF Bus] [NB01] [ESF Bus] [N802]
buses

(480 V]. Load Centers Load Centers
[NG01,NG03] [NG02, NG04]

[480 V]- Motor Control Motor Control
Centers Centers ,

[NG01A,NG0ll, [NG02A, NG021,
NG01B, NG03C, NG02B, NG04C,
NG03I,NG03D] NG041,NG040]

[120 V] Distribution Distribution
Panels Panels

'

[NP01, NP03] [NP02,NPO4]

DC buses [125.V] Bus [NK01] from Bus [NK02] from
battery [NK11] and battery [NK12] and

charger [HK21] charger (NK22]

Bus [NK03] from Bus-[NK04] from
battery [NK13] and battery [NK14] and

charger [NK23] ' charger [NK24]

Distribution. Distribution
Panels Panels

[NK41,NK43,NK51] [NK42,NK44,NK52]

AC vital [120 V] Bus [NN01] from Bus [NN02] from
buses inverter [NN11] inverter [NN12]

connected to bus connected to bus
[NK01] [NK02]

Bus [NNO3] from Bus [NN04] from
inverter [NN13] inverter [NN14]

connected to bus connected to bus
(NK03] [NK04]

_.

* Each [divisic'1] of the AC and DC electrical power distribution system is a
subsystere.

-
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i Distribution Systers-Operating

B 3.8.7
,

|

\. (This version of Table B 3.8.7-1 is VS-BW CE,W,BWR/6)

Table B 3.8.7-1 (page 1 of 1)

Li AC and DC Electrical Power Distribution System

-TYPE VOLTAGE [ Division 1)* (Division 2)* (Division 3)*

AC safety (4160 V] (ESF Bus) (ESF Bus) (ESF Bus),

buses (NB01] [NB02) (NB03]
[440V)"

Load Centers Load Centers
F ~(NG01,NGGU (NG02,NG04]

'
'

,

(480 V)"y

Motor Control Motor Control Motor Control u
"

Centers Centers Centers -i

[NG01A,NG0ll, (NG02A,NG021,- (NG05A,
NG018, NG03C, NG02B, NG04C, NG05C)

. NG031,NG03D] NG041,NG04D]'

(120 V) * - . Distribution Distribution Distribution-
Panels LNP01, Panels (NP02, Panels (NP05,

''

;

NP03) NPO4) NP06)
_.

_DC buses (125V) Bus.[NK01) Bus (NK02] Bus-(NK05] |*

from' battery. from battery from battery
(NN11) and (NK12] and (NK15] and

charger--[NK21) charger (NK22] charger :

[NK25) ,

Bus (NK03) Bus [NK04] !
from battery from battery 5

'[NN13) and -(NK14] and ;

charger (NK23]- charger (NK24] }
. !

Distribution Distribution- Distribution
Panels (NK41,_ Panels (NK42, Panel (NK45)

_'

NK43,NK51) NK44,NK52]

AC vital -(120 V] Bus (NN01) Bus-(NN02] Bus (NN05).-
buses rrom inverter'. from inverter from inverter'

[NNil], (NN12] [NN15)
connected to connected to connected-to
bus (NK01) bus (NK02] bus (NK05)-

Bus (NNO3] Bus (NN04]
from-inverter from inverter

(NN13] [NN14]
connected to connected to i

bus (NK03] bus (NK04)
'

-

"

Each [ division) of the AC and DC power distribution system is a subsystem.' *

U
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Distribution System-Shutdo::n
B 3.8.8

I B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.8 Distribution System-Shutdown

BASES
.

.
.

.

.
.

BACKGROUND A description of the AC and DC electrical power distribution
system is provided in the Bases for Specification 3.8.7,
' Distribution System-Operating."

'
'

APPL.ICABLE The OPERABILITY of the minimum AC and DC electrical power
SAFETY ANALYSES ' f sources and associated power distribution subsystems during

shutdown and' refueling, as specified in the LCO, ensures
that (Ref. 1):.

a. The facility can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate power is provided to mitigate events
postulated during shutdown, such as an inadvertent
draindown of the vessel or a fuel-handling accident.

Although in many cases the FSAR may only address bunding
analyses that are typically for power operation, for other
modes of operation, the GDC'(Ref. 2), among other require-
ments, are stil: required to be met. As these GDC are not
MODE specific, and as it is a function of the Technical

!
Specifications (TS) to ensure that the plant is operated
within its design basis, with regard to distribution '

systems, the requirements established in the TS must be
consistent with the GDC related to electrical systems, as
well as with other GDC related to safety-related systems,
since the AC and DC electrical power distribution subsystems

scomprise a typical support system. '

In general,- when the plant is shut down, the TS requirements
ensure that the plant has the capability to mitigate the t

(continued)

(continued)

,
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Distributten System-Shutdown
B 3.8.8

BASES (continued)

APPLICABLE consequences of postulated accidents assuming a single
SAFETY ANALYSES failure, because either:

(continued)
a. Redundant and independent systems are required to be

OPERABLE; or

b. Appropriate administrative measures are established
and/or alternate backup systems that can provide
functional redundant capability are required to be
OPERABLE or put into operation in a seriod of time
commensurate with the accident and tie initial
conditions considered.

This statement, in general, is reflected in the system LC0r
for shutdown MODES of operation.

in addition to the postulated shutdown events directly
addressed in the plant FSAR, it is necessary to consider
evaluations of plant data that show a large number of events
can take place during shutdown. If not mitigated, some of
these events can lead to core damage. Typically, the loss
of decay-heat removal while there is substantial core decay
heat poses a significant likelihood of a release due to a
severe core damage accident.

To avoid the consequences cf possible accidents during
shutdown, different requirements are established according
to the design of each plant. So, as far as residual heat
removal (RHR) is concerned {VS-BW,CE,W,: the OPERABILITY of
the two RHR loops is required in MODES 5 and 6 when the
reactor coolant loops are not filled (MODE 5) and when the
Reactor Coolant System (RCS) water level above the top of
the reactor vessel flange is less than 23 feet (MODE 6).
See Specifications 3.4.8, "RCS Loops-MODE 5, Loops Not
filled," and (VS-W: 3.9.7, " Residual Heat Removal and
Coolant Circulation-Low Water Level.") {VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Low Water
Level.") {VS-BW: 3.9.5, " Decay Heat Removal and Coolant
Circulation--Low Water Level ")) {VS-GE: the OPERABILITY of
the two RHR shutdown cooling subsystems is always required
in MODE 4, and in MODE 5 when RCS water level above the top
of the reactor vessel flange is less than 23 feet. See
Specifications [VS-BWR/4: 3.4.8,) {VS-BWR/6: 3.4.9,)
" Residual Heat Removal-Shutdown," and 3.9.8, " Residual

(continued)

(continued) 9
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Distribution System-Shutdown
B 3.8.8

BASES (continued)

' APPLICABLE Heat Removal-Low Water Level.") Therefore, in these
SAFETY ANALYSES conditions, [ portions of] [ Division 1 and 2] AC and DC

(continued) electrical power distribution subsystems are required to
be OPERABLE as support systems.

The AC and DC electrical power di Aribution system satisfies
Criterion 3 of the NRC Interim P) icy Statement.

< . i

LC0 LCO 3.8.8.a requires OPERABILITY of one [ division] AC and DC ;

+ electrical power distribution subsystem. The intent is that
~' :all' required non-redundant loads, as well as one required

' load from each required redundant pair of loads, be powered
from this_ safety-[ division] and that all required AC and DC
sources, as well as the distribution subsystem itself, will
be OPERABLE so that the AC and DC sources and distribution |

subsystem Mill be capable of fully supporting the required
a leads.

When redundant counterpart loads (e.g., the secend members
of the pair) are required to be OPERABLE, LC0 3.8.8.bO requires that they receive power from the [oecessaryV portions of the] other (division] AC and DC electrical power |

*

distribution subsystem. Therefore,s LCO 3.8.8.b requires !

(the necessary portions of] this other (division] DC
Jelectrical power subsystem to be OPERABLE. '

!
{VS-BWR/6: LCO 3.8.8.c requires OPERABILITY of'the
[ division 3] AC and DC electrical power distribution

. ,

subsystem when the High Pressure Core Spray (HPCS) System i
is required to be OPERABLE, or when other loads assigned i

to the HPCS System (division] are required to be OPERABLE,
'

or both.}

See the Bases for Specification 3.8.7 for additional
informa* ion on AC and DC electrical power distribution
subsysteni OPERABILITY and AC and DC electrical power
distribution support rnd supported systems.

LCO 3.8.8 specifies the minimum number of AC and DC
electrical power distribution subsystems required to be
OPERABLE in MODES (VS-BW,CE,W: 5 and 6) (VS-GE: 4 and 5)
and any time when handling irradiated fuel (VS-GE: (or

(continued)

(continued)O
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Distribution System-Shutdown
B 3.8.8

BASES (continued)

LCO moving loads over irradiated fuel in the primary or
(continued) secondary containment]). It ensures the availability of

sufficient power to operate the plant in a safe manner to
mitigate the consequences of postulated events during
shutdown (e.g., fuel-handling accidents, inadvertent
reactor vessel draindown).

As described in the previous section, " Applicable Safety
Analyses," in the event of an accident during shutdown, the
TS are designed to maintain the plant in a condition such
that, even with a single f ailure, the plant will not be in
immediate difficulty. In some cases, this is accomplished
by requiring completely redundant and independent systems to
be OPERABLE. In other cases, if justified based on a sing's
plant design, administrative measures may be sufficient to
relax the single-failure criterion. Also, an alternative
backup system that provides the same functional capability
may be substituted provided-the backup system is OPERABLE or
can be made OPERABLE in sufficient time to mitigate the
consequences of an accident during shutdown. When required
to be OPERABLE, systems.are reliable only if their support
requirements are also met. The AC and DC electrical power
distribution subsystems comprise a typical support system.

APPLICABILITY The AC ar.d DC electrical power distribution $ d gstems
required to be OPERABLE in MODES (VS-BW,CE.W: 5 and 6)
(VS-GE: 4 and 5) and also any time when handling irradiated
fuel {VS-GE: [or moving loads over irradiated fuel in the
primary or secondary containment)) provide assurance that:

a. Systems to provide adequate scolant inventory makeup'

are available for the irradiated fuel in the core in
case of an inadvertent draindown of the reactor
vessel;

b. Systems needed to mitigate a fuel-handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
OPERABLE; and

(continued)

(continued)
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Distribution System-Shutdown
B 3.8.8

(/ BASES (continued)
_

APPLICABILITY d. Instrumentation and control capability is available
(continued) for monitoring and maintaining the unit in a cold

shutdown condition and refueling condition.

AC and DC electrical power distribution subsystem
requirements for {VS-BW,CE,W: MODES 1, 2, 3, and 4} {VS-GE:
MODES 1, 2, and 3} are covered in Specification 3.8.7,
" Distribution System-Operating."

ACTIONS A.I. A.2. A.3. A.4. A.5. and A.6

With one or more of the required AC and DC electrical power
distribution subsystems inoperable, some equipment is not
receiving the minimum support it needs. Therefore, it is
required to suspend CORE ALTERATIONS, handling of irradiated
fuel,{VS-GE: moving of loads over irradiated fuel.) any
activities that could potentially result in inadvertent
draining of the reactor vessel, and operations involving
positive reactivity additions.

O Suspension of these activities shall not preclude completion
V' of actions to establish a safe conservative condition.

These actions will preclude the occurrence of actions that
could potentially initiate the postulated events. It is
further required to immediately initiate action to restore
the required AC and DC electrical power distribution
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary power to the
unit's safety systems.

The Completion Time of "Immediately" is consistent with the
required times for actions requiring prompt attention. The
restoration of the required distribution subsystems should
be completed as quickly as possible in order to minimize the
time the unit's safety systems may be without power.

Required Action A.S verifies that the Required Actions for
those supported systems declared inoperable because of the
inoperability of one or more AC and DC electrical power
distribution subsystems have been initiated and within the
same Completion Time as that specified for Required
Action A.S.

(continued)
t A (continued)
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Distribution System-Shutdown
B 3.8.8

BASES (continued) ,

ACTIONS Required Action A.6 ensures that those identified Required
(continued) Actions associated with supported systems affected by the

inoperability of one or more AC and DC electrical power
distribution subsystems have been initiated. This can be
accomplished by entering the supported systems' LCOs.
[ Alternatively, the appropriate Required Actions for the
supported systems may be listed in the Required Actions for
Condition A of this LCO.]

[For this facility, the identified supported systems'
Required Actions are as follows:)

SURVEILLANCE SR 3.8.8.1
REQUIREMENTS

This Surveillance verifies that the AC and DC electrical
power distribution system is functioning )roperly, with all
required circuit breakers closed and the )uses energized
from normal power. The verification of 3 roper voltage
availability on the buses ensures that tie required power is
readily available for motive as well as control functions
for critical system loads connected to these buses. The
7-day Frequency takes into account the redundant capability
of the AC and DC electrical power distribution subsystems,
as well as other indications available in the control room
that will alert the operator to subsystem malfunctions.

SR 3.8.8.2

This Surveillance verifies that the frequency on the AC
'vital buses is within limits. [For this facility, the

purpose of this Surveillance is as follows:]

The 7-day Frequency takes into account the redundant
capability of the AC and DC electrical power distribution
subsystems, as well as other indications available in the
control room that will alert the operator to subsystem
malfunctions.

REFERENCES 1, [ Unit r,sme] FSAR, Section [ ],"[ Title]."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclear Power
Pl ant s . "

O
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Refueling Equipment Inter'iocks !
B 3.9.1 1

'( B 3.9 REFUELING OPERATIONS

B 3.9.1 Rgfuelina Eautoment Interlocks |
,

BASES

BACKGROUND Refueling equipment interlocks restrict the operation of the
refueling equipment or the withdrawal of control rods to
reinforce plant procedures which prevent the reactor from
achieving criticality during refueling. The refueling

Minterlock circuitry senses the conditions of the refueling
/ ' equipment and the control rods. Depending on the sensed

conditions, interlocks are actuated to prevent the operation
cof the~ refueling equipment or the withdrawal d control
' rods.

GDC-26'of 10 CFR 50, Appendix A, requires that one of the
two required independent reactivity control systems must be
capable of holding the reactor core subcritical under cold -
conditions (Ref. 1). The control rods, when fully inserted,
serve as the1 system capable of maintaining the reactor
subcritical in cold conditions during all fuel movement
activities and accidents.

One channel of instrumentation is provided to sense the
V- position of the refueling platform,,the loading of the

refueling platform fuel grapple, and:the full insertion of
all control rods. Additionally . inputs are provided for the
loading of the refueling platform trolley frame-mounted
hoist, the loading of the refueling platform monorail-
mounted hoist, the full retraction of the fuel gra)ple, and
the loading of the service platform hoist. With tie reactor
MODE switch in the refueling position, the indicated
conditions are combined in logic circuits to determine if
all restrictions on refueling equipment operations and
control rod insertion are satisfied.

A control rod not at its full-in position interrupts power
! to the refueling equipment and prevents operating the
; equipment over the reactor core when loaded with a fuel
| assembly. Conversely, the refueling equipment located over
L the core and loaded with fuel inserts a control rod

withdrawal block in the control rod drive system to prevent-
withdrawing a control rod.

|

| (continued)

(continued)
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Refueling Equipment Interlocks
B 3.9.1

BASES (continued)

BACKGROUND The refueling platform has two mechanical switches that open
(continued) before the platform or any of its hoists are physically

located over the reactor vessel. All refueling hoists have
switches that open when the hoists are loaded with fuel.

The refueling interlocks use these indications to prevent
o)eration of the refueling cauipment with fuel loaded over
tie core whenever any control rod is withdrawn, or to
prevent control rod withdrawal whenever fuel-loaded
refueling equipment is over the core (Ref. 2).
,

APPLICABLE The refueling. interlocks are explicitly assumed in the FSAR
SAFETY ANALYSES analyses for the control rod removal error during refueling

(Ref. 3) and'the fuel assembly insertion error during
refueling (Ref 4). These analyses evaluate the
consequences of control rod withdrawal during refueling and
also fuel assembly insertion with a control rod withdrawn.
A prompt reactivity excursion during refueling could
potentially result in fuel failure with subsequent release
of radioactive material to the environment.

Criticality and, therefore, subseke insertion of fuel,
uent prompt reactivity

excursions are prevented during t
provided all control rods are fully inserted during the fuel
insertion. The refueling interlocks accomplish this by
preventing loading of fuel inta the core with any control
rod withdrawn or by preventing withdrawal of a rod from the
core during fuel loading.

The refueling alatform location switches activate at a point
[ ] ft [ ] incies from the outside of-the reactor core.
Considering switch hysteresis and maximum platform momentum
toward the core at the time of power loss with a fuel
assembly loaded and a control rod withdrawn, the fuel does
not reach beyond [ ] ft [ ] inches from the core.

The hoist switches open at a load lighter than the weight of
a single fuel assembly in water. A fuel assembly in water
weighs [715 (dry)] lb and the hoist switches are set at
[680)lb.

(continued)

(continued)

O
BWR/4 STS B 3.9-2 12/21/90 11:44am



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

,

Refueling Equipment Interlocks
B 3.9.1

BASES (continued)
,

APPLICABLE " Refueling Equipment Interlocks" satisfies Criterion 3 of
SAFETY ANALYSES the NT Interim Policy Statement.

(continued)

LCO To prevent criticality during refueling, the refueling
interlocks ensure that fuel assemblies are not loaded with
ay control rod withdrawn or that a rod cannot be withdrawn

gy;jwhile's" fuel assembly is being loaded,a

y;,'Topreventtheseconditionsfromdeveloping,theall-rods-in,s the refueling platform over core position, the refueling
' platform fuel grapple fuel-loaded, the refueling platform
trolley; frame-mounted hoist fuel-loaded, the refueling
platform monorail-mounted hoist fuel-loaded, the refueling
platform fuel granle fully retracted position, and the
service platform ioist fuel-loaded inputs, and the refueling
equipment-interlocks, are required to be OPERABLE. These
inputs and interlocks provide refueling equipment or control
rod blocks to prevent operations that could result in
criticality during; refueling operations.

\ [For this facility, OPERABLE refueling equipment interlocks
and their associated inputs constitute the following:]

[For this facility, the following support systems are
required OPERABLE to ensure refueling equipment interlock
channel OPERABILITY:]

[For this facility, those required support systems which
upon their failure do not declare the refueling equipment
interlock channels inoperable and their justification are as
follows:]

APPLICABILITY In MODE 5, a )rompt reactivity excursion could cause fuel
damage and su) sequent release of radioactive material to the
environment. The refueling equipment interlocks protect
against )rompt reactivity excursions during MODE 5. The-
interloc(s are required to be OPEPABLE during CORE
ALTERATIONS with refueling equipment associated with the
interlocks.

(continued)

(continued)
v
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Refueling Equipmert Interlocks
B 3.9.1

BASES (continued)

APPLICABILITY In MODES 1, 2, 3, and 4, the reactor pressure vessel (RPV)
(continued) head is on and CORE ALTERATIONS are not possible.

Therefore, the refueling interlocks are not required to be
OPERABLE in these MODES.

ACTIONS eul

With one or more of the required refueling equipment
interlocks ino)erable, the plant must be placed in a
condition in w11ch the LC0 does not apply. CORE ALTERATIONS
with the affected refueling equipment must be immediately
suspended. This action ensures that operations are not
performed with equipment that would potentially not be
blocked from unacceptable operations (e.g., loading fuel
into a cell with a control rod withdrawn).

Suspension of CORE ALTERATIONS shall not preclude completion
of movement of a component to a safe condition.

SURVEILLANCE SR 3.9.1.1
REQUIREMENTS

Performance of a CHANNEL FUNCTIONAL TEST demonstrates that
each required refueling equipment interlock will function
properly when a simulated or actual signal indicative of a
required condition is injected into the logic. The CHANNEL
FUNCTIONAL TEST may be performed by any series of
sequential, overlapping, or total channel steps such that
the entire channel is tested.

The 7-day Frequency is based on engineering judgment and is
considered adequate in view of other indications of .

refueling interlocks and their associated input status that
are available to plant operations personnel.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, Section VI, GDC 26, " Reactivity Control
System Redundancy and Capability."

2. [ Unit Name] FSAR, Section [ ], "[ Title]."

(continued)

(continued)
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Refueling Equipment Interlocks ,
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Refueling Position One-Rod-Out Interlock
B 3.9.2

B 3.9' REFUELING OPERATIONS

B 3.9.2 Refuel position One-Rod-Out Interlock

BASES
. ..._-. - .- . .- . .-. - - - - -. - - -

BACKGROUND .The refuel position one-rod-out interlock restricts the
movement of control rods to r91nforce plant procedures which
prevent the reactor from becoming critical during refueling
operations._ During refueling operations, no more than one

/ control rod is permitted to be withdrawn,y

gh m
e GDC .26 of 10.CFR 50, Appendix A, requires that one of the
E two| required. independent reactivity control systems be

capable-of-holding the reactor core subtritical under cold
conditions. (Reffl). The control rods cerve as the system
capable of maintaining the reactor suberitical in cold
conditions.,

: The refub' position ene-rod-out interlock prevents the
selection ofza second. control rod for movement when any
other control rod.isinot fully inserted It is a
logic circuit which has redundant channel (Ref. 2).s. It uses theO -- all-rods-in signal:(from the control rod full-in position.O indicators discussed in lCO 3.9.4) and a rod selection

'

signal (from the Reactor Manual Control System).

-This specification.' assures that the 3erformance of the'

refuel position one-rod-out interloc <, in the event of a
Design Basis Accident (DBA), meets the assumptions used in
the safety analysis of Reference 3.

APPLICABLE -The refueling position one-rod-out interlock is explicitly
SAFETY ANALYSES assumed. in the FSAR analysis for the control rod removal

error during refueling (Ref. 3). This_ analysis evaluates
,

the consequences of control rod withdrawal during refueling. ,

A. prompt. reactivity excursion during refueling could
potentially result in fuel failure with subsequent release
of radioactive = material to the environment.

The refuel position one-rod-out interlock and adequate
SHUTDOWN MARGIN (LCO 3.1.1) prevent. criticality by. stopping
withdrawal of more than one control rod.- With one control

(continued)

O (continued)
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Refueling Position One-Rod-Out Interlock
B 3.9.2

BASES (continued)

APPLICABLE rod withdrawn, the core will remain subcritical, thereby
SAFETY ANALYSES preventing any prompt critical excursion.

(continued)
" Refuel Position One-Rod-Out Interlock" satisfies
Criterion 3 of the NRC Interim Policy Statement.

LC0 To prevent criticality during MODE 5, the refuel position
one-rod-out' interlock ensures no more than one control rod
mayIbe' withdrawn. Both channels of the refuel position
one-rod-outdnterlock are required to be OPERABLE.

(For'tkis facility, a refuel position one-rod-out interlock
channel is considered OPERABLE when:]

%.
(For this facility, the following suppc/t systems are
required OPERABLE to ensure refuel position one-rod-out
interlock channel OPERABILITY:]

[For this facility,'those required support systems which
upon their failure do not' declare the refuel position one-'

rod-out interlock channels inoperable and their
justification are as follows:)

APPLICABILITY In MODE 5, with the reactor MODE switch in the refuel
position, the OPERABLE refuel position one-rod-out interlock
provides protection against prompt reactivity excursions. T

In MODES 1 through'4, the refuel position one-rod-out
interlock is not required to be OPERABLE and is bypassed.
In MODES I and 2, the Reactor Protection System (RPS)
(LCO 3.3.1.1) and the control rods (LCO 3.1.2) provide
mitigation of potential reactivity excursions. In MODES 3
and 4, with the reactor MODE switch in the shutdown
position, a coatrol rod block (LC0 3.3.2.1) ensures all
control rods are inserted, thereby preventing criticality
during shutdown conditions.

(continued)

O
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Refueling Position One-Rod-Out Interlock
B 3.9.2

73

( BASES (continued):

ACTIONS A.1 and A.2

With one or both channelt of the refueling position
one-rod-out interlock inoperable, the refueling interlocks,

may not be capable of preventing more than one control rod
from being withdrawn. This condition may lead to
criticality.

Control rod withdrawal must be immediately suspended, and
action.must be immediately initiated to fully insert all

,f; t ' insertable control rods in core cells containing one or more
fuel . assemblies. Action must enntinue until all such'

' Jcontrol rods are fully inserted. Control rods in core cells
containing'no' fuel assemblies do not affect the reactivity
of the core and,itherefore, do not have to be inserted.

, ,

.

SURVEILLANCE SR 3.9.2d
REQUIREMENTS c-.

Performance of a CHANNEL FUNCTIONAL TEST on~each channel
demonstrates the associated refuel position one-rod-out

/Q interlock will function: properly when a simulated or actual
Q signal indicative of a required condition is injected into

the logic. The CHANNEL FUNCTIONAL TEST may be performed _by
any series of sequential, overlapping, or total channel
steps such that the entire channel is tested. To perform
the required-testing, the applicable condition must be
entered (i.e., a control rod must be withdrawn from its
full-in position).

The 7-day Frequency is considered adequate because.of
demonstrated-circuit reliability, procedural controls on
control rod. withdrawals, and visual and audible indications
available in the control room to alert the operator of
control rods not fully inserted. The 1-hour Frequency to-
perform a CHANNEL FUNCTIONAL TEST when any control rod is
withdrawn is similarly adequate.

REFERENCES 1.- Title 10, Code of Federal- Regulations, Part 50,
Appendix A, Section VI, GDC 26, " Reactivity _ Control

.

System Redundancy and Capability."

| (continued)
t-

. (continued) !
!

BWR/4 STS B 3.9-9 12/21/90 ll:44am
|

. . . - . -. - -,- --
\



-
_ _. _ _ _ _ _ _ _ _ _ _ _ _ _-

Refueling Position One-Rod-Out Interlock
B 3.9.2

. BASES (continued)

RE ERE. ES 2. [ Unit Name] FSAR, Section [ ],"[ Title]."

3. [ Unit Name] FSAR, Section [ ],"[ Title)."

i

O

O
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Control Rod Position
B 3.9.3

'B 3.9 REFUELING OPERATIONS

B 3.9.3 Control Rod Position

BASES
._

BACKGROUND Control rods provide the capability to maintain the reactor '

suberitical under all conditions and to limit the potential
amount and rate of reactivity increase caused by a
malfunction in the Control Rod Drive (CRD) System. During

'

.

. . refueling, movement of control rods is limited by the
' - refueling interlocks (LCOs 3.9.1 and 3.9.2) or the control

rod block with the reactor MODE switch in the shutdown.

; position (LCO 3.3.2.1).
7

GDC 26 of 10 CFR 50, Appendix A, requires that one of the
two required independent reactivity control systems be
capable of holding the reactor core subcritical under cold
conditions-(Ref. 1). The control rods serve as-the system
capable of maintaining the. reactor suberitical in cold
conditions.

-

The refueling interlocks allow a single control rod to be
withdrawn at any time unless fuel is being loaded into the

\ core. To preclude loading fuel assemblies into the core
' with a control rod withdrawn, all control rods must be fully

inserted. This prevents the reactor.from achieving
criticality during refueling operations.

APPLICABLE - Prevention and mitigation of prompt reactivity excursions. |
SAFETY ANALY3ES during refueling are provided by the refueling interlocks '

(LCO 3.9.1 and LCO 3.9.2), the SHUTDOWN MARGIN (LC0 3.1.1),
the intermediate range monitor (IRM) neutron flux scram
-(LC0 3.3.1.1), the average power range monitor (APRM)

.

neutron flux scram (LCO 3.3.1.1), and the control rod block
instrumentation (LC03.3.2.1).

The safety analysis for the control rod removal error during
refueling in the FSAR (Ref. 2) assumes that the refueling
interlocks and adequate SHUTDOWN MARGIN are in place. The
analysis'for the fuel assembly insertion error during

- refueling (Ref. -3) assumes all control _ rods are fully- '

(continued)

(continued)

0,

BWR/4 STS B 3.9-11 12/21/90 11:44am

1

_ 4 ._, _ , . _ _ _ - _ . - . . _ _ __ . _ .. _ .. _ _ _



Control Rod Position
B 3.9.3

BASES (continued)

APPllCABLE inserted. Thus, all control rods must be fully inserted to
SAFETY ANALYSES ensure an inadvertent criticality does not occur during

(continued) refueling.

" Control Rod Position" satisfies Criterion 3 of the NRC
Interim Policy Statement.

LCO All control rods must be fully inserted during applicable
refueling conditions to prevent an inadvertent criticality
during refueling.

[For this facility, a control rod is considered to be fully
inserted when:)

[For this facility, the following support systems are
required OPERABLE.to ensure that one or more control rods
are fully inserted:)

(For this facility, those required support systems which
upon their failure do not' declare that one or more control
rods are not fully inserted and their justification are as
follows:)

(For this facility, the supported systems impacted because
one or more control rods are not fully inserted and the
justification of whether or not each supported system is
declared inoperable are as follows:)

APPLICABILITY During MODE 5, loading fuel into a core cell with the
control rod withdrawn may result in inadvertent criticality.
Therefore, the control rod must be inserted before loading
fuel into a core cell. All control rods must be inserted
before loading fuel to ensure that a fuel loading error does
not result in loading fuel into a core cell with the control
rod withdrawn.

An exception to this requirement is allowed (LC0 3.10.6) if
fuel is being loaded in an approved spiral reload sequence
that does not use a complete set of blade guides. The
approved spiral reload sequence typically involves reloading
such- that fuel is always being loaded on the periphery of

(continued)

(continued)
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Control Rod Position
R 3.9.3

/m

: BASES (continued)

APPLICABILITY the fueled zone. During the spiral reloading, all control
(continued) rods in core cells containing fuel are fully inserted and

the control rod in the next cell to be loaded is fully |

inserted. This minimizes the reactivity insertion of each
fuel assembly and the probability of a reactivity excursion.

This specification does not apply in MODES 1, 2, 3, and 4,
since the vessel head is in place and refueling operations

,are not possible.
-

'x
. 1

ACTIONS ; A.1 ' and A.2 '

With.a c'ontrol rod not fully inserted during the applicable l

conditions, an inadvertent criticality could occur that is
not analyzed in the FSAR. All fuel loadin operations must
be innediately suspended. Suspension of t ese activities
shall not preclude the completion of movement of a component I

-to a safe condition.- j

Required Action A42 initiates action to verify that the
' Required Actions have been initiated for the supported

systems declared inoperable because of one or more control,

rods not fully inserted within the same .,ompletion Time as
that specified for Required Action A.I.

,

Required Action A.2 ensures that identified Required Actions
associated with supported systems impacted because of one or
more control rods not fully inserted _have been initiated.
This can be accomplished by entering the supported systems
LCOs or independently-as a group of Required Actions needed
to be initiated every time Condition A is entered. (For
this facility, the identified ' supported systems Required
Actions are as follows:)

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

During refueling, to ensure that the reactor remains
subcritical, all control rods must be fully inserted prior
to t.nd during fuel loading.- Periodic checks of the control
rod position ensure this condition is maintained.

(continued)
|

(continued)'
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Control Rod Position
B 3.9.3

BASES (continued)

SURVEILLANCE The 12-hour Frequency considers the procedural controls over
REQUIREMENTS control rod movement during refueling as well as the

(continued) redundant functions of the refueling interlocks.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, Section VI, GDC 26, " Reactivity Control
System Redundancy and Capability."

2.- [ Unit Name] FSAR, Section [ ],"[ Title]."

3. [ Unit Name] FSAR, Section [ ],"[ Title]."

O

O
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Control Rod Position Indication
B 3.9.4"

B 3.9 REFUELING OPERATIONS

B 3.9.4 Control Rod Position Indication

BASES
. - - . - - . . _ - . - . . _ - _ . - - - _ . - . - - - - . -

BACKGROUND The full-in position indication channel provides necessary
information to the refueling interlocks to prevent
inadvertent criticalities during refueling o)erations.
During refueling, the refueling interlocks ( C0 3.9.1 and

1LC0 3.9.2) use the full-in position indication channel to.4

' limit,the operation of the refueling equipment and the
e' 3. movement of the control rods. The absence of the fuli

T position, channel signal for any control rod removes *
'all-rods-in permissive for. the refueling equipmen'
interlocks and: prevents fuel loading. Also, this
causes the! refuel position one-rod-out _ interlock -
allow the withdrawal of any other control rod.

'GDC 26 of ?10 CFR 50i Appendix A, requires that one of the
two required independent reactivity control systems be
capable of holding the reactor core soberitical under e 5 '
conditions (Ref. 1); The control rods serve as the si. .

C\ -capable of maintaining the. reactor subcritical in col'd
'Q conditions.

,

i

APPLICABLE Prevention and mitigation of prompt reactivity excursions
SAFETY ANALYSES during refueling are provided by the refueling interlocks

(LCO 3.9.1 and.LC0 3.9.2), the SHUTDOWN MARGIN (LCO 3.1.1),
the intermediate range monitor (IRM) neutron flux scram
(LC0 3.3.1.1), the average power range monitor (APRM)

-

neutron flux scram (LC0 3.3.1.1), and the control rod block
instrumentation (LC0 3.3.2.1).

The safety analysis for the control rod removal error during - ,

refueling (Ref. 2) assumes the refueling interlocks are
OPERABLE and adequate SHUTDOWN MARGIN is'available. The
analysis for the fuel assembly insertion error during
refueling (Ref. 3) assumes all control rods _ are fully
inserted. The. full-in position indication channel is
required to be OPERABLE _ so that the refueling interlocks _ can
ensure that fuel:cannot be loaded with any control rod
withdrawn and that-no more than one control rod can be
-withdrawn at a time.

(continued)

(continued)
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Control Rod Position Indication
B 3.9.4

BASES (continued)

APPLICABLE " Control Rod Position Indication" satisfies Criterion 3 of
,

SAFETY ANALYSES the NRC Interim Policy Statement.
(continued)

_

LC0 Each control rod full-in position indication channel must be
OPERABLE to provide the required input to the refueling
interlocks. A channel is OPERABLE if it provides correct
position indication to the refueling interlock logic.

(For this facility, the following support systems are
required OPERABLE to ensure control rod position indication
channel OPERABILITY:]

'

[For this fac'ility, those required support systems which
upon their failure do not declare the control rod position
indication channel inoperable and their justification are as
follows:]

[For this facility, the supported systems impacted by the
inoperability of a control rod position indication channel
and the justification of whether or not each supported
system is declared inoperable are as follows:]

_
,

APPLICABILITY During MODE 5, the control rods must have OPERABLE full-in
position indication channels to ensure the applicable
refueling interlocks will be OPERABLE.

In MODES 1 and 2, requirements for control rod position are
specified in LCO 3.1.2, " Control Rod OPERABILITY." In
MODES 3 and 4, with the reactor MODE switch in the refuel
position, the_ full-in position indication channels are
required to be OPERABLE to ensure the refuel position
one-rod-out interlock is OPERABLE.

-

ACTIONS A.1. A.2.1. A.2.2. A.2.3. A.3.1. and A.3.2

With one or more full-in position indication channels
inoperable, alternative compensating actions must be taken

(continued)

(continued)
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Control L: Pc:ition Indication
B 3.9.4

D(D BASES (continued)

ACTIONS to protect against potential reactivity excursions from new
(continued) fuel insertions or control rod withdrawals.

The first (and safest) alternative involves immediately'

suspending CORE ALTERATIONS and control rod withdrawal, and
imediately initiating action to fully insert all insertable
control rods in core cells containing one or more fuel
assemblies are fully inserted.
,,m ..

A 50spension of CORE ALTERATIONS and control rod withdrawal
ggfshall not preclude completion of the movement of a component

%,to a, safe condition.
t

,s
,,7 ; ,

"The'second ' alternative requires imediately initiating
actionsLto fullyi: insert the control rod (s) and disarm the
drive (s) associated with the inoperable full-in position

withdrawn (s)|to ensure that the control rod is not
indicator

!'. Actions must continue until all associated
control rods are fully inserted and drives are disarmed. !

An inoperaNe full-in channel may be bypassed to allow
refueling operations to proceed. Under this cendition, an

~

h alternate method must be. used to ensure the control rod isd- fully inserted (e.g.,4 use the "00" notch position
indication). If all fuel is . removed from a core cell, the

.

full-in position indication may be bypassed cince the
'

control rod may be withdrawn and the pos%1on indication is |not required to be OPERABLE.
J

Required Action A.1 initiates action to verify that the
Required Actions have been initiated for the supported
systems declared inoperable because of the inoperability of
one or more control rod position indication channels within
the same Completion Time as that specified for other
Required Actions in Condition A.

. Required Action A.1 ensures that identified Required Actions
associated with supported systems impacted because of the
inoperability of one or more Control Rod Position Indication
channels have been_ initiated. This 'can be accomplished by
entering the supported systems LCOs or independently as a
group of Required Actions needed to be initiated every time
Condition A is entered. [For this facility, the identified
supported systems Required Actions are as follows:]

(continued)
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Control Rod Position Indication
B 3.9.4

BASES (continued)

SURVEILLANCE SR 3.9.4.1
REQUIREMENTS

The full-in position indication channels are verified to be
OPERABi.E when they are available for all fully inserted
control rods.

The 24-hour Frequency is considered adequate because of the
procedural controls on control rod withdrawals and the
visual and audible indications available in the control room
to alert the operator of control rods not fully inserted.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, Section VI, GDC 26, " Reactivity Control
System Redundancy and Capability."

2. [ Unit Name] FSAR, Section [ ), "[ Title)."

3. [ Unit Name] FSAR, Section [ ], "[ Title)."

O

Oi
'
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Control Rod OPERABILITY-Refueling
B 3.9.5

O
B 3.9 REFUELING OPERATIONS

B 3.9.5 Control Rod OPERABILITY-Refuelina

'

BASES

BACKGROUND Control rods are components of the Control Rod Drive (CRD)
System, the primary reactivity control system for the

)reactor. In conjunction with the Reactor Protection System -

'(RPS),.the CRD System provides the means for the reliable
< control < of reactivity changes during refueling operation.

< c In addition, the control rods provide the capability to
maintain the reactor suberitical under all conditions and to-

i limit,the potential amount and rate of reactivity increase
caused by::a malfunction in the CRD _ System.

GDCi26"of 10 CFR 50, Appendix A, requires that one of the
two required' independent reactivity control systems be i
capable of holding the reactor core suberitical under cold i
conditions (Ref. 1). The CRD System is the system capable i

of maintaining the reactor suberitical in cold conditions.

-
.

APPLICABLE Prevention and mitigation of prompt reactivity excursions
SAFETY ANALYSES during refueling are provided by refueling interlocks

(LCO 3.9.1 and LCO 3.9.2), the SHUTDOWN MARGIN (LCO 3.1.1),
the intermediate range monitor
.(LCO 3.3.1.1), the average power (IRM)- neutron flux scramrange monitor (APRM)
neutron flux scram (LC0 3.3.1.1), and the control rod block
instrumentation (LCO 3.3.2.1). g

The safety analyses for the control rod romoval error during
refueling (Ref. 2) and the fuel assembly insertion error
during refueling (Ref. 3) evaluate the consequences of
control rod withdrawal during refueling and also fuel q
assembly insertion with a control rod withdrawn. A prompt '

reactivity excursion during refueling could potentially
1result in fuel failure with subsequent release of '

radioactive material to the environment. Control rod scram
provides backup protection should a prompt reactivity
excursion occur.

(continued)
.

(continued)
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Control Rod OPERABILITY-Refueling
B 3.9.5

O
BASES (continued)

APPLICABLE "Centrol Rod OPERABILITY-Refueling" satisfies Criterion 3
SAFETY ANALYSES of the NRC Interim Folicy Statement.

(continued)

LCO Each withdrawn control rod must be OPERABLE. The withdrawn
control rod is considered OPERABLE if it is capable of being
autoraatically inserted upon receipt of a scram signal,
including thajscram accumulator pressure > [940] psig.
g as

(For this faellity, the following support systems areo

required OPERABLE to ensure control rod OPERABILITY duMng
Refueling:) g
[For this facility, those required support systems which
upon their' failure do not declare the control rods
inoperable and,their justification are as follows:]

-.

APPLICABILITY During MODE 5, withdrawn control rods must be OPERABLE to
ensure that-in a scram the control rods will insert and
provide the required negative' reactivity to maintain tha
reactor subcritical.

'

~

For MODES 1 and 2, control rod requirements are found in
LCOs 3.1.2. 3.1.3, 3.1.4, and 3.1.5. During MODES 3 and 4,
control rods are only allowed to be withdrawn under special
operations LC0 3.10.3, " Single Control Rod Withdrawal-Hot
Shutdown," and LC0 3.10.4, " Single Control Rod
Withdrawal-Cold Shutdown," which provide adequate
requirements for control rod OPERABILITY during these
conditions.

ACTIONS lb.1

With one or more withdrawn control rod; inoperable, action
must be immediately initiated to fully insert the inoperable
control rod (s). Inserting the control rod ensures the
shutdown and scram capab',11 ties are not adversely affected.

_

(continued)
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Control Rod OPERABILITY-Refueling
9 3.9.5

O
BASES (continued)

_

SURVEILLANCE SR 3 1 5.1 and SR 3.9.5.2
REQUIREMENTS

During MODE 5, the OPERABILITY cf control rods is primarily
required to ensure a withdrawn control rod will
automatically insert if a signal requiring a reactor
shutdown occurs. Because no explicit r.nalysis exists for
automatic shutdown duriny refueling, the shutdown function '

is satisfied if the withdrawn control rod is capable of
automatic insertion and the associated CRD scram accumulator

' pressure is (940) psig.
,

The7?NayFrequencyconsidersequipmentreliability,#

' procedural; controls over the scram accumulators, and controf'

room alarms and indicating lights which indicate low
accumulator charge pressures.

_

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A,,Section VI, GOC 26 " Reactivity Control
System Redundancy and Capability."

2. [ Unit Name) .FSAR, Section ( ),"[Titlel."

3. (Unit Name] FSAR, Section [ ),"[ Title)."

O
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RPV Water level
B 3.9.6

B 3.9 REFUELING OPERATIONS

B 3.9.6 Reactor Pressure Vessel f RPV) Water level
i

BASES
.. ,.

BACKGROUND The movement of fuel assemtAies Othin containment, with
irradiated fuel in contain3ert, regiires a-minimum water _;

level.of [23 ft above the top of the reactor vessel flange.During refue)ing, this maintiim a sui *icient water level in ;

!
'!the containment, refueling cavity. refui. ling canal, fuel
--transfer canal, and spent fuel poil. Sutricient water is

o,necessary to retain iodine fission-product activity in the
F # water;in the event of a fuel-handling accident (Refs.1

'and 2).. / Sufficient iodine activity would be retained to
1 -limit;offsite doses from the accident to s 25% of 10 CFR 100-

-limits, as.provided by the guidance of Reference 3.
.

- ,,

APPLICABLE , Ouring movement of fuel assemblies, W vater level in the !

' SAFETY ANALYSES- refueling cavity and refueling cana) M sn initial-condition i
design parameter in the analysis of a m'-handling accident '

in containment postulated by Reguhtion %1de 1.25 (Ref.1).
- A minimum water level 'of [23] ft (RegulattM Position C.1.c
_of_Ref. 1) allows a decontamination factor hi' '00>

-(Regulatory Position C.1.g of Ref.1) ta be eci in the
accident analysis for iodine. This ; elates.to %e
assumption that 99% of the total todine relwed hm the
pellet to cladding gap-of all the dropped fusi-ass @ly rodst

is retained by-the refueling cavity water. The fuel pallet--

?to cladding gap is assumed to'contain 10% of the total's

fuel-rod iodine inventory (Ref. 1).

. Analysis of the fuel-handling accident inside containment is
described in Reference 2. With a minimum water level of- 1
[23] ]t and a inimum decay time of 100-hours prior to fuel i

handling, tho ..tolysis-and test programs demonstrate that ;

the iodtne release due to a postulated fuel-handling
accideret is adequately captured by.the watte and that
offsite doses are maintained within allowable limits
(Ref 4).

$ Wter Level" satisfies Criterion 2 of the NRC Interim
Polic, Statement.

.__

(continued)
.

,
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RPV Water Level
B 3.9.6

BASES (continued)

LC0 A minimum water level of (23] ft above the top of the RPV
flange is required to ensuc 'that the radiological
consequences of a postulaced fuel-handling accident are
within acceptable limits, as provided by the guidance of
Reference 3.

[For this facility, the following support systems are
required OPERABLE to ensure RPV water level indication

'
channel: OPERABILITY:)

[For:this facility, those required support systems whict
upon:their failure do not delare the RPV water level
indication' channel inoperak.a and their justification art as
followsQ ,

__

APPLICABILITY Within the containment, LCO 3.9.6, " Reactor Pressure Vessel
Wter Level," is ap:11mble when irradiated fuel assemblies
are seated within tie kPV and when fuel assemblies are being
moved over or within the RPV. The LCO minimizes the
possibility of a fuel-handling accident in containment that '

is beyond the assumptions of the safety analysis. If,

irradiated fuel is not present over or within the RPV, there
can be no significant radioactivity release as a result of a
postulated fuel-handling accident. Requirements for fuel-
handling accidents in the spent fuel storage pool are
covered by LC0 3.7.9.

_.

ACTIONS Al

If the water level is < [23] ft above the top of the RPV
flange, all operations invc1ving movement of fuel assemblies
shall be suspended immediately to ensure that a fuel-
handling accident cannot occur. The suspension of fuel
movement shall not preclude completion of movement to a safe
position.

(continued)

(continued)
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!

KPV Water 'ts
L

. p( )'.BASES (continued)

ACTIONS In the event that the required RPV water level indicatio- ,

(continued) channels are found' inoperable, the RPV water level
indication channel'is considered to.be not within limits e- .

Required Action A.1 applies.
'

SURVEILLANCE SR2 3.9.6.1
REQUIREMENTS

"

;Ve"rifidation of a minimum water level of [23] ft above the
.

. \? top ofithe RPV flange ensures that the design basis for the
postulated fuel-handling accident analysis during'

1

trefueling: operations is met. Water at the required
' level above the-top of the RPV flange limits the
consequences of damaged fuel rods, which are postulated to
result from a fuel-handling accident in containment
(Ref. 2) .

The Frequency of 24 hours is based on engineering judgment
and is considered adequate in view of the large volume of-
water and the normal procedural controls on valve positions,
which-make significant unplanned level changes unlikely.

REFERENCES 1. Regulatory Guide 1.25, " Assumptions Used for
Evaluating the Potential Radiological Consequences of
a Fuel-Handling Accident in the Fuel Handling and
Storage Facility for Boiling and Pressurized Water
Reactors," U.S. Nuclear Regulatory Commission,
March 23, 1972.

2. [ Unit Name] FSAR, Section [- ], "[ Title]."
,

3. NUREG-0800, " Standard Review Plan," Section 15.7.4,
" Radiological Consequences cf Fuel-Hanoling
Accidents," U.S. .huclear Regulatory Commission.

4. . Title 10, Code of Federal Regulations, Part 20,-

Section 20.101(2), " Radiation Dose Standards for
Individuals in Restricted Areas."
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RHR-High Water Level
B 3.9.7

TX '

.( d -B 3.9 REFUELING OPERATIONS

B 3.9.7 Residual Heat Removal (RHR)-Hiah Water level

BASES i

i. _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

BACKGROUND The purpose of the RHR System in MODE 5 is to remove decay
heat and sensible heat from the reactor coolant as required
by GDC 34. Each of the two shutdown r.ooling loops of the

,RHR' System can provide the required decay-heat removal. <

, ;Each loop consists of two motor-driven pumps, a heat
# exchanger, and associated piping and valves. Both loopsy_

1" have a common suction from the same recirculation loop.
' 'Each pump discharges the reactor coolant, after it has been

cooled by; circulation through the respective heat4

' loop.)gers, to the reactor via the associated recirculation
exchan

The RHR heat exchangers transfer heat to the RHR
. Service Water System (LC0 3.7.2). The RHR shutdown cooling
mode is manually controlled.

;

In aadition:to the RHR subsystems, the volume of water above
the reactor ~ pressure' vessel _ (RPV) flange provides 'a heat
sink for decay-heat removal.

g
APPLICABLE If the reactor coolant temperature'is not maintained below
SAFETY ANALYSES 200*F, boiling of the reactor coolant'could result. This

could lead to inadequate cooling.of the" reactor fuel -because
of the resulting loss of coolant in the RPV. The loss of
reactor coolant would eventually challenge the integrity of
the fuel cladding, which is a fission-product barrier. One
train of the RHR System is required to be operational to
provent this challenge.-

The RHR System satisfies Criterion 3 of the NRC Interim
Policy Statement.

LC0 Only one RHR subsystem is required to'be OPERABLE, and in
operation in MODE 5 with the water level 2 [23] ft above the
RPV flange. 0nly one subsystem is required because the
volume of water above the RPV flange provides backup decay-
heat-removal capability.

(continued)

p (continued)
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RHR-High Water Level
B 3.9.7

BASES (continued)

LC0 An OPERABLE RHR Shutdown Cooling subsystem consists of an
(continued) RHR pump, a heat exchanger, valves, piping, instruments, and

controls to ensure an OPERABLE flow path. In MODE 5, the
RHR cross-tie valve is not required to be closed; thus, the
valve may be opened to allow pumps in one loop to discharge
through the opposite loop's heat exchanger to make a
complete subsystem.

[ForthiUfacility,anRHRsubsysteminoperation
con,stitutes the following:]

[F$r this facility, the following support systems are
required OPERABLE to ensure RHR System OPERABILITY:]

[For this facility, those required support systems which
upon their1 failure do not declare the RHR System inoperable
and their justification are as follows:]

[For this facility, the supported systems impacted by the
inoperability of an RHR System and the justification of

-whether or not each' supported system is declared inoperable
are as follows:]

O
APPLICABILITY One RHR subsystem must be OPERABLE and in operation in

MODE 5, with the watet level 2 [23] feet above the top of
the RPV flange, to provide decay-heat removal. RHR System
requirements in other MODES are covered by LCOs in Section
3.4, " Reactor Coolant System," Section 3.5, " Emergency Core
Cooling System and Reactor Core Isolation Cooling," and'
Section 3.6, " Containment Systems." RHR System requirements
in MODE 5 whe's the water level is < [23] ft above the RPV
flange are given in LCO 3.9.8.

ACTIONS A.I. A.2. A.3. A.4. A.5 and A.6

If no RHR subsystem is OPERABLE or in operation, actions
shall be taken immediately to suspend operations involving
an increase in reactor decay-heat load. Also, actions shall
be taken to restore one RHR subsystem to OPERABLE status and
operation within 15 minutes. The 15-minute Completion Time
is sufficient for an operator to initiate corrective action.

(continued)

(continued)
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L RHR-High Water Level
B 3.9.7

{O} BASES (continued)
.

ACTIONS In this condition, the volume of water above the RPV flange
(continued) provides adequate capability to remove decay heat from the

reactor core. Actions must continue until at least one RHR
subsystem is restored to OPERABLE status and to operation.

If at least one RHR subsystem is not restored to OPERABLE s
status within 15 minutes, additional actions are required to
minimize any potential fission-product release to the

_ environment. This includes initiating immediate action to
a tre' store the following to OPERABLE status: secondary

e containment, one Standby Gas Treatment System (SGTS)
subsystem, and one secondary containment isolation valve and

x Lassociated instrumentation in each associated penetration
'not~ isolated. This may be performed as an administrative
check, by examining logs on other information, to determine
whether the components are out of service for maintenance or
other reasons. It does not mean to perform the
surveillances needed to demonstrate the OPERABILITY of the
components. If, however, any required component is
inoperable, .then it must be restored to OPERABLE status. In
this case, a surveillance may need to be performed to
restore the component to OPERABLt status. Actions must

;] continue until all required components are OPERABLE.'

,)' Required Action A.6' initiates action to verify that the
Required Actions have been initiated for the supported
systems declared inoperable because of the inoperability of
required RHR subsystems within the same Completion Time as
that specified for other Required Actions in Condition A.

Required Action A.6 ensures that identified Required Actions
associated with supported systems impacted because of the
inoperability of required RHR subsystems have been
initiated. This can be accomplished by entering the
supported systems LCOs or independently as a group of
Required Actions needed to be initiated every time
Condition A is entered. [For this facility, the identified
supported sy: tem Required Actions are as follows:]

SURVEILLANCE SH 3.9.7.1
REQUIREMENTS

This surveil. lance verifies that the RHR subsystem is
OPERABLE, in operation, and circulating reactor coalant.

(continued)
r~s -

(v) (continued)
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RHR-High Water Level
B 3.9.7

BASES (continued)

SVRVEILLANCE The flow rate is determined by the flow rate necessary to
REQUIREMENTS provide sufficient decay-heat removal capability. The

(continued) Frequency of 12 hours is sufficient in view of other visual
and audible indications available to the operator for
monitoring the RHR subsystem in the control room.

REFERENCES None.

O
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RHR-Low Water Level
m B 3.9.8

x
"

B 3.9 REFUELING OPERATIONS

B 3.9.8 Residual Heat Removal (RHR)-Low Water level

BASES

BACKGROUND The purpose of the RHR System in MODE 5 is to remove decay
heat and sensible heat from the reactor coolant as required
by GDC 34. Each of the two shutdown cooling loops of the
RHR System can provide the required decay-heat removal.
Each loop consists of two motor-driven pumps, a heat
exchanger, and associated piping and valves. Both loops
have a common suction from the same recirculation loop.
Each
coole; pump discharges the reactor coolant, after it has beend by: circulation through the respective heat
exchangers, to the reactor via the associated recirculation
loop. The RHR heat exchangers transfer heat to the RHR
Service Wat_er System (LC0 3.7.2). The RHR shutdown cooling
mode is manually controlled.

7__) APPLICABLE- If the reactor coolant temperature is not maintained belowf

V SAFETY ANALYSES 200*F, boiling of the reactor coolant could result. This
could lead to inadequate cooling of the reactor fuel due to
the resulting loss of coolant in the reactor pressure vessel
(RPV). The loss of reactor coolant would eventually
challenge the integrity of the fuel cladding, which is a
fission-product. barrier. Two trains of the RHR System are
required to be OPERABLE and one in operation to prevent this
challenge.

Although the RHR System does not meet a specific criterion
of the NRC Interim Policy Statement, it was identified in
the Policy Statement as an important contributor to risk
reduction. Therefore, the RHR System is retained as a
technical specification.

LC0 In MODE 5, with the water level < 23 ft above the RPV
flange, both RHR subsystems must be OPERABLE. Additionally,
one subsystem of RHR must be in operation.

(continued)

(continued)

( s!x.
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RHR-Low Water Level
B 3.9.8

O
BASES (continued)-

LC0 An OPERABLE RHR subsystem cansists of an RHR pump, a heat
(continued) exchanger, valves, piping, instruments, and controls to

ensure an OPERABLE flow path. To meet the LCO, both pumps
in one loop or one pump in each of the two loops must be
OPERABLE. In MODE 5, the RHR cross-tie valve is not
required to be closed; thus, the valve may be opened to
allow pumps in one loop to discharge through the opposite
loop's heat exchanger to make a complete subsystem.

(Forihisfacility,anRHRsubsysteminoperation
constitutes.the following:]

[Forithis' facility, the following support systems are
required OPERABLE to ensure RHR System OPERABILITY:]

[For this facility, those required support systems which
upon their failure do not declare the RHR System inoperable
and their justification are as follows:]

[For this facility, the supported systems impacted by the
inoperability of a RHR System and the justification of
whether or not each supported system is declared inoperable
are as follows:]

APPLICABILITY Two RHR subsystems are required to be OPERABLE, and one must
be in operation in MODE 5 when tne water level is < (23] ft
above the top of the RPV flange to provide decay-heat
removal. RHR System requiremen;.s in other MODES are covered
by LCOs in Section 3.4, " Reactor Coolant System";
Section 3.5, " Emergency Core Cooling System and Reactor Core
Isolation Cooling"; and Section 3.6, " Containment Systems."
RHR System requirements in MODE 5 when the water level is

_2 (23] ft above the RPV flange are given in LC0 3.9.7.

.

ACTIONS A.1 and A.2

If one RHR subsystem is inoperable or not in operation,
actions shall be taken and continued until the RHR subsystem
is restored to OPERABLE status and operation or a water
level 1 (23] ft is established above the RPV flange.

(continued)

(continued)
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RHR-Low Water Level
B 3.9.8

i !v' BASES (continued)

ACTIONS Raising the water level will result in conditions that only
(continued) require a single RHR subsystem to be OPERABLE and in

operation (LCO 3.9.7). A Completion Time of 15 minutes is
allowed for an operator to initiate corrective action.

B.1. B.2. B.3. B.4. and B.5

If no RHR subsystem is OPERABLE or is not in operation,
actions shall be initiated immediately and continued without

iinterruption to restore one RHR subsystem to OPERABLE status
'and operation. Since the unit is in Conditions A and B,

concurrently, the restoration of two OPERABLE RHR subsystems
'

'and one operating RHR subsystem should be accomplished
expedi,tiously.-

WithLno RHR subsystem OPERABLE or in operation, alternate
actions shall have been initiated within 15 minutes under
Condition A to establish 2 (23] ft of water above the top of
RPV flange. Furthemore, when the LCO cannot be fulfilled,
alternate decay-heat removal methods, as specified in the
plant's Abnormal' and Emergency Operating Procedures, should

73 3e implemented. These include the use of the Reactor Water('' ) Cleanup System, operating with the regenerative heat
exchanger bypassed. .The method used to remove decay heat
should be the safestLand most prudent choice, based upon
plant conditions. |

If at least one RHR subsystem is not restored to OPERABLE
status imediately, additional actions are required to I

minimize any potential fission-product release to the
environment. This includes initiating immediate action to
restore the following to OPERABLE status: secondary
containment, one Standby Gas Treatment System subsystem, and
one secondary containment isolation valve and associated
instrumentation in each associated penetration not isolated.
This may be performed as an administrative check, by
examining logs or other information, to determine whether
the components are out of service for maintenance or other
reasons. It does not mean to perform the surveillances
needed to demonstrate the OPERABILITY of the components.
If, however, any required component is inoperable, then it
must be restored to OPERABLE status. In this case, the
surveillance may need to be performed to restore the

(continued)

- (continued)
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RHR-Low Water Level
B 3.9.8

BASES (continued)

ACTIONS component to OPERABLE status. Actions must continue until
(continued) all required components are OPERABLE.

Required Action B.5 initiates action to verify that the
Required Actions have been initiated for the supported
systems declared inoperable because of the inoperability of
required RHR subsystems within the same Completion Time as
that specified for other Required Actions.in Condition B.

Required' Action B.5 ensures that identified Required Actions
associated with supported systems impacted because of the
inoperability of required RHR subsystems have been
initiated. This can be accomplished by entering the
supported ' systems LCOs, or independently as a group of
Required Actions needed to be initiated every time Condition
B is entered. [For this facility, the identified supported
systems Required Actions are as follows:]

SURVEILLANCE SR 3.9.8.1
REQUIREMENTS

This surveillance verifies that one RHR subsystem is
OPERABLE, in operation, and circulatin0 reactor coolant.
The flow rate is determined by the flow rate necessary to
provide sufficient decay-heat-removal capability. In
addition, this surveillance verifies that the other RHR
subsystem is OPERABLE. The Frequency of 12 hours is
sufficient in view of other visual and audible indications
available to the operator for monitoring the RHR subsystems
in the. control room.

REFERENCES None.

O
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ISLH Testing Operation
B 3.10.1

a

]'

'

-Q B 3.10 SPECIAL OPERATIONS

B 3.10.1 Inservice Leak and Hydrostatic (ISlH) Testina Operation*

BASES

BACKGROUND The. purpose of this MODE 4 special operations LC0 is to give
flexibility and to obtain a good inspection in performing
certain reactor coolant pressure tests when the
metallurgical characteristics of the reactor pressure vessel
(RPV) require the pressure testing at temperatures 2 200'F

.(normally corresponding to MODE 3).

Inservice hydrostatic testing and system leakage pressure
tests required.by Section XI of the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code
.(Ref.1) are performed prior to the reactor going critical
after a refueling outage. Recirculation pump operation and
a water solid RPV (except for an air ' bubble for pressure
control) are used to achieve the necessary temperatures and
pressures required for these tests. The minimum
temperatures (at-the required pressures) allowed for these4

. tests are determined from the RPV pressure and temperature'l'. (P/T) limits required by LC0 3.4.9. These limits are
( conservatively based on the fracture toughness of the

reactor vessel, taking into account anticipated vessel
neutron fluence.

With increased reactor vessel fluence over time, the-minimum
allowable vessel . temperature (at a given pressure)
increases. Periodic updates to the RPV P/T limit curves are
performed as necessary, based upon the results of analyses
of 11rradiated surveillance _ specimens removed from the
vessel.. Hydrostatic and leak testing will eventually be
required with minimum reactor coolant temperatures above
200*F.

The hydrostatic test requires increasing pressure to [%) of
design pressure (1250 psig) or [psig], and because of the !

expected increase in reactor vessel. fluence, the minimum
allowable vessel temperature per LC0 3.4.9 is increased to
[*F]. This increase to [%) of design pre: ore does not
exceed the Safety Limit of 1375 psig.

(continued)
i

!
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ISLH Testing Operation
B 3.10.1

BASES (continued)

APPLICABLE The acceptance criterion for permitting irradiated fuel to
SAFETY ANALYSES be in the reactor while allowing hydrostatic testing to be

performed is that the offsite dose criteria of [10 CFR,
Title] be met. The leak break frequency of the reactor
vessel pressure boundary during the performance of a
hydrostatic test has been categorized as a [ ] faulted
condition (Ref. 2). The evaluation of the potential fission
product release and dose to the offsite public due to
potential fuel melt as a result of dryout from a leak or
break event during a hydrostatic test has been approved by
the_ commission (Ref. 3).

Allowing the reactor to be considered in MODE 4 during
hydrostatic or leak testing when the reactor coolant
temperature is above 200*F effectively provides an exception
to MODE 3 requirements including OPERABILITY of primary
containment and the full complement of redundant Emergency
Core Cooling System (ECCS). Since the hydrostatic or leak
tests are performed water solid, at decay heat values, and
near MODE 4 conditions, the stored energy in the reactor
core will be very low. Under these conditions, the
potential for failed fuel and a subsequent increase in
coolant activity above the LCO 3.4.7 (" Reactor Coolant
Specific Activity") limits is minimized. In addition, the
secondary containment will be COERABLE in accordance with
this special operations LCO and will be capable of handling
any airborne radioactivity or steam leaks that could occur
during the performance of hydrostatic or leak testing
(Ref. 3). The consequences of a steam leak under pressure
testing conditions with the secondary containment OPERABLE
will be conservatively bounded by the consequences of the
[ postulated main steam line break (HSLB) outside of primary
containment] accident analysis described in Reference 4.
The Reference 3 analysis of the postulated MLSB outside of
primary containment is bounding because [ explain).
Therefore, requiring the secondary containment to be
OPERABLE will conservatively ensure that any potential
airborne radiation from steam leaks will be filtered through
the Standby Gas Treatment System, thereby limiting radiation
releases to the environment.

In the event of a large primary system leak, the reactor
vessel would rapidly depressurize, allowing the low pressure
core cooling system to operate. The capability of the low
pressure coolant injection and core spray subsystems as

(continued)

(continued)
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ISLH Testing Operation I
B 3.10.1 i

n
V BASES (continued)

APPLICABLE required in MODE 4 by LCO 3.5.2 would be more than adequate
SAFETY. ANALYSES to keep the core flooded under this-. low decay heat load

(continued) condition _ (Ref. ' 3) . Small system leaks would be detected by
leakage inspections before significant inventory loss
occurred. !

>

For the purposes of this test, the protection provided by
normally required MODE 4 applicable LCOs, in addition-to the
secondary containment requirements required to be met by i

this special operations LCO, will ensure acceptable .

consequences during normal hydrostatic test conditions and
during postulated accident conditions.

The components, process variables, and LCOs addressed by
special operations LCOs satisfy Criteria 1, 2, and 3 of the
NRC Interim Policy Statement.

,

LCO As described in LCO 3.0.8, compliance .with this special
operations LC0 is optional. Operation at reactor coolant
temperatures > 200*F can be in accordance with Table 1.1-1 1

-( for MODE 3 operation without meeting this special. operations. '

b LC0 or its ACTIONS. This option may be required due to P/T
limits, however, which require testing at temperatures
> 200*F while the ASME inservice test itself requires the
safety / relief valves to be gagged, preventing their
OPERABILITY.

If it~is desired to-perform these tests while complying with
this special operations LCO, then the MODE- 4 applicable LCOs
and specified MODE 3 LCOs must be met'. [For this: facility,
the MODE 4 applicable LCOs are as follows:] This~special
operations LCO allows changing Table 1.1-1 temperature
limits for MODE 4 to "N/A." The additional requirements for-
secondary containment LCOs to be met will provide sufficient
protection.for operations at reactor coolant temeratures
> 200'F for the purpose of performing either an inservice
leak or hydrostatic-test.

In order for this special operations LC0 to accomplish its
objective, the SRs for LC0 3.6.4.1, LCO 3.6.4.2,
LC0 3.6.4.3, and LC0 3.7.2 must be met and -the following
additional support systems must be OPERABLE [ list).

-(continued)

(continued)
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ISLH Testing Operation
B 3.10.1

BASES (continued)

LC0 This LC0 allows primary containment to be open for frequent
(continued) unobstructed access to perform inspections, and for outage

activities on various systems to continue consistent with
the MODE 4 applicable requirements which are in effect
immediately prior to and immediately after this operation.

APPLICABILITY The MODE 4 requirements may only be modified for the
performance of the ISLH Tests so that these operations can
be considered as in MODE 4 even though the reactor coolant
temperature is > 200*F. The additional requirement for
secondary containment OPERABILITY per the imposed MODE 3
requirements provides conservatism in the responsa of the
facility to any event which may occur. Operations in all
other MODES are unaffected by this LCO.

ACTIONS /L1

If an LCO specified in LC0 3.10.1 is not met, the ACTIONS
applicable to the stated require... ants are entered and
complied with immediately. Required Action A.1 has been
modified by a Note which clarifies the intent of another
LCO's (List) Required Action to be in MODE 4, including
reducing the average reactor coolant temperature to s 200*F.

A.2.1 and A.2.2

Required Action A.2.1 and Required Action A.2.2 are
alternate Actions that can be taken instead of Required
Action A.1 a.ad are provided to restore compliance with the
normal MODE 4 requirements and thereby exit this Special

-Operation LC0's Applicability. Activities which could
further increase reactor coolant temperature or pressure are
suspended immediately in accordance with Required
Action A.2.1 and the reactor coolant temperature is reduced
to establish normal MODE 4 requirements. The 24-hour
Completion Time for Required Action A.2.2 is based on
engineering judgment and provides sufficient time to reduce
the-average reacts 'oalant temperature from the highest
expected value of ["rj to 1200*F with normal cooldown
procedures.

(continued)
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ISLH Testing Operation
B 3.10.1

,

BASES '(continued)-
'

,

-SURVEILLANCE- SR-- 3.10.1;1'
,

REQUIREMENTS
- The LCOs made applicable are_ required .o have their

-

Surveillances met to establish that this LCO is being met.
'

-_

REFERENCES-. 1. ASME, Boiler and Pressure Vessel Code, Section XI, '

" Rules for Inservice Inspection of Nuclear Power Plant
Components."

2. .- [ Unit Name] FSAR, Section-[15], "[ Title]." ..,-
-

1

|

3. [ Unit Name] FSAR, Section.[ ],"[ Title)."
_

-4. [ Unit Name] FSAR, Section [ ],"[ Title]."

_ !
t-

i

M
ij , u

,

4

<

'
i

,
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Reactor Mode Switch Interlock Testing 1

B 3.10.2 )

f~y
( f B 3.10: SPECIAL OPERATIONS

B 3.10.2 Reactor Mode Switch Interlock Testino

BASES-
==

BACKGROUND The purpose of this special operations LCO is to permit
periodic testing in MODES 3,- 4, and 5 of various interlocks
and calibrations by imposing administrative controls on

-plant operations.
!

The reactor mode switch is a conveniently located, j

multiposition, keylock switch provided to select the '

necessary. scram functions for various plant conditions
(Ref. 1). -The reactor mode. switch selects the appropriate
trip relays-for scram functions and provides.4ppropriate
bypasses. The mode switch positions and related scram
interlock functions are summarized as follows:

a. SHUTDOWN-Initiates a reactor scram; bypasses main
steam line isolation and reactor high water level
scrams;

-[Y b. REFUEL-Selects . Neutron Monitoring System (NMS) scram ]

-

'V- function for low neutron flux level operation (but i

~does not disable the average power range monitor
scram); bypasses main steam line isolation and reactor

- high water level scrams;
-l

c. STARTUP OR H0TSTANDBY-Selects NMS scram function for '

low neutron flux level operation (intermediate range
monitors); bypasses main steam line isolation and
reactor high water level scrams; and i

d. RUN-Selects NMS scram function for power range 1
operation.

The reactor mode ' switch also provides-interlocks for such -
functions as control -rod blocks, scram discharge volume trip

-

bypass, refueling interlocks, suppression pool makeup, and i-

main steam isolation valve isolations.

Operation of the reactor mode switch from one position to
another may be required to confirm certain aspects of these
various interlocks.during periodic tests and calibrations.

(continued)
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Reactor Mode Switch Interlock Testing
B 3.10.2

BASES (continued)

APPLICABLE The acceptance criterion for reactor mode switch interlock
SAFETY ANALYSES testing is to prsclude fuel failure by precluding reactivity

excursions or core criticality. The rod scram and interlock
functions of the shutdown and refuel positions normally
maintained for the reactor mode switch in MODES 3, 4, and 5
are provided to preclude reactivity excursions which could
potentially result in fuel failure. Interlock testing which
requires moving the reactor mode switch to other positions
(run, or hot standby or startup) while in MODES 3, 4, or 5
requires administratively maintaining all control rods
inserted and no other CORE ALTERATIONS in progress. With
all control rods inserted and no CORE ALTERATIONS in
progress, there are no credible mechanisms for unacceptable
reactivity excursions during the planned interlock testing.

For postulated accidents such as unintentional rod
withdrawal or rod drop, the accident analysis demonstrates
that fuel failure will not occur (Ref. 2). [ Discuss main
accident events analyzed.]

The components, process variables, and LCOs addressed by
special operations LCOs satisfy Criteria 1, 2, and 3 of the
NRC Interim Policy Statement.

LC0 As described in LC0 3.0.8, compliance with this special
operations LC0 is optional. MODE 3, 4, and 5 operations not
specified in Table 1.1-1 can be performed in accordance with
other special operations LCOs (i.e., LCO 3.10.3, LC0 3.10.4,
and LC0 3.10.7) without meeting this LC0 or its ACTIONS. If

any testing is performed which involves the reactor mode
switch interlocks and requires repositioning beyond that
specified in Table 1.1-1 for the current MODE of operation,
it can be performed provided all interlock functions
potentially defeated are administratively controlled. In
MODES 3, 4, and 5 with the reactor mode switch in shutdown
per Table 1.1.-1, all control rods are fully inserted and a
control rod block is initiated. Therefore, all control rods
in core cells that contain one or more fuel assemblies must
be verified fully inserted while in MODES 3, 4, and 5 with
the reactor mode switch in other than the shutdown position.
Since rod withdrawal could inadvertently occur while in
MODES 3 or 4 with the reactor mode switch in hot standby or

(continued)

(continued)
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Reactor Mode Switch Interlock Testing -

i

B 3.10.2

( ) BASES (continued)

LCO startup or run position, the rod block is (explain why rod
(continued) block is not in effect). The additional LCO requirement to

preclude CORE ALTERATIONS is appropriate for MODE 5
operations, as discussed below, and is inherently met in
MODES 3 and 4 by the definition of CORE ALTERATIONS which
cannot be performed with the vessel head in place.

In MODE 5, with the reactor mode switch in the refuel
position, only one control rod can be withdrawn under the
refuel position one-rod-out interlock (LC0 3.9.2). The
refueling equipment interlocks (LC0 3.9.1) appropriately
control other CORE ALTERATIONS. Due to the increased
potential for error in controlling these multiple interlocks
and the limited duration of tests involving the reactor mode
switch position, conservative controls are required
consistent with MODES 3 and 4 operations. The additional
controls of administratively not permitting other core
alterations will adequately ensure that the reactor does not
become critical during these tests.

To ensure the control rods are fully inserted and no other
CORE ALTERATIONS are in progress, the SRs of this LCO must

|m) be met and the following additional support systems must be
-

n/ operable (list].

APPLICABILITY Any required periodic interlock testing involving the
reactor mode switch while in MODES 1 and 2 can be performed
without the need for special operations exce)tions. MODE
switch manipulations in these MODES would li(ely result in
plant trips. In MODES 3, 4, and 5, this special operations
LCO is only permitted to be used to allow reactor mode
switch interlock testing that cannot conveniently be
performed while in other MODES. Such interlock testing may
consist of required surveillances or calibration or may be
the result of maintenance, repair, or troubleshooting
activities. In MODES 3, 4, and 5, the interlock functions
provided by the reactor mode switch in shutdown (i.e., all
control rods inserted and incapable of withdrawal) and
refueling (i.e., refueling interlocks to prevent inadvertent
criticality during CORE ALTERATIONS) positions can be
administratively controlled adequately during the
performance of certain tests,

(continued)n

U)(
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Reactor Mode Switch Interlock Testing
B 3.10.2

BASES (continued)

ACTIONS A.1. A.2. A.3.1. and A.3.2

These Required Actions are provided to restore compliance
with the Technical Specifications overridden by this special
operations LCO. Restoring compliance will also result in
exiting the Applicability of this special operations LCO.

All CORE ALTERATIONS, if in progress, are immediately
suspended in accordance with Required Action A.1 and all
insertable control rods in core cells that contain one or
more fuel assemblies are fully inserted. Suspension of CORE
ALTERATIONS shall not preclude the completion of movement of
a compon0nt to a safe condition. Placing the reactor mode
switch in the shutdown position will ensure that all
inserted control rods remain inserted and result in
operatin0 in accordance with Table 1.1-1. Alternatively, if
in MODE 1, the reactor mode switch shall be placed in the
refuel position, which will also result in operating in
accordar ce with Table 1.1-1. A Note is added to Required
Action h.3.2 to indicate that this action is not applicable
in H0DE13 and 4 since only the shutdown position is allowed
in these modes. The 1-hour Completion Time for Required
Action A.2, Required Action A.3.1, and Required Action A.3.2
provides sufficient time to normally insert the control rods
based on operating experience and is acceptable given that
all operations which could increase core reactivity have
been suspended.

SURVEILLANCE SR 3.10.2.1 and SR 3.10.2.2
REQUIREMEXTS

Meeting the requirements of this special operations LC0
maintains operation consistent with or conservative to
operating with the reactor mode switch in the shutdown
position (or the refuel position for MODE 5). The functions
of the reactor mode switch interlocks which are not in
effect due to the testing in prcgress are adequately
compensated for by the special operations LC0 requirements.
The administrative controls, to ensure that the operational
requirements continue to be met, are to be periodically
verified. The Surveillances performed at the [12-hour] and
[24-hour] Frequencies are intended to provide appropriate
assurance that each operating shift is aware of and verifles
compliance with these special operations LCO requirements.

(continued)
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Reactor Mode' Switch Interlock Testing'

B 3.10.2
>

..

!

i-BASES, (continued)
.

i

REFERENCES' 1. [ Unit.Name) FSAR, Section-[7), "[ Title)." '
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Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3 |

B 3.10 SPECIAL OPERATIONS

B 3.10.3 Sinole Control Rod Withdrawal-Hot Shutdown

BASES

BACKGROUND The purpose of this MODE 3 special operations LCO is to
permit the withdrawal of a single control rod for. testing
while in hot shutdown by imposing ~certain restrictions. In
MODE 3, the reactor mode switch is in the shutdown position,
all control rods are inserted and blocked from withdrawal.
Many systems and functions are-not required in these
conditions due to the other installed interlocks that are
actuated when the reactor mode switch is in the shutdown
position. However, circumstances will arise while in MODE 3
which present the need to withdraw a single control rod for
various tests (e.g., friction tests, scram timing, and
coupling integrity checks). These single control rod-
withdrawals are normally accomplished by selecting the
refuel position for the reactor mode switch. This special
operations LC0 provides the appro)riate additional. controls
to allow a single control rod witidrawal in MODE 3.

;

p
b

APPLICABLE- With the reactor mode switch in the refuel position, the
SAFETY ANALYSES- analyses for control rod withdrawal during refueling are

applicable and, provided the assumptions of these analyses
are satisfied in MODE 3, these analyses will bound the
consequences of an accident. Explicit safety analyses in

- the FSAR (Ref.1) demonstrate that the functioning of the-
refueling interlocks and adequate SHUTDOWN MARGIN (SDM) will
precludo. unacceptable reactivity excursions.

Refueling interlocks restrict the movement of control rods
to reinforce operational procedures which prevent the
reactor from becoming critical.- These interlocks prevent
the withdrawal of more than one control rod. Under these
conditions, since only one control rod can be withdrawn, the
core will always be shut down even with the highest worth
control rod withdrawn if adequate SDH exists.

The control rod scram function provides backup protection to
. normal . refueling procedures and the refueling interlocks
which prevent inadvertent criticalities during refueling.

(continued)

(continued)
\d
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Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

BASES (continued)

APPLICABLE Alternate backup protection can be obtained by assuring that
SAFETY ANALYSES a five-by-five array of control rods, centered on the

(continued) withdrawn control rod, are inserted and incapable of
withdrawal.

The components, process variables, and LCOs addressed by
special operations LCOs satisfy Criteria 1, 2, and 3 of the
NRC Interim Policy Statement.

LCO As described in LCO 3.0.8, compliance with this special
operations LCO is optional. MODES 3 and 4 operation with
the reactor mode switch in the refuel position can be
performed in accordance with other special operations LCOs
(i.e., LCO 3.10.2 and LCO 3.10.4) without meeting this
special operations LCO cr its ACTIONS. However, if a single
control rod withdrawal is desired in MODE 3, controls
consistent with those required during refueling must be
implemented and this special operations LC0 applied. The
refueling interlocks of LCO 3.9.2, required by this special>

operations LCO, will ensure that only one control rod can be
withdrawn.

To back up the refueling interlocks (LC0 3.9.2), the ability
to scram the withdrawn control rod in the event of an
inadvertent criticality is provided by this special
operations '.00's requirements in Item D.1. Alternately,
provided a sufficient number of control rods in the vicinity i
of the withdrawn control rod are known to be inserted and
incapable of withdrawal, the possibility of criticality on
withdrawal of this control rod is sufficiently precluded so
as not to require the scram capability of the withdrawn
control rod.

In order for the control rods to be considered fully
,

inserted and the control rods in the five-by-five array to '

be disarmed, the SRs of this LC0 must be met and the
followingsupportsystemsmustbeOPERABLE[ List].

APPLICABILITY Control rod withdrawals ara adequately controlled in MODES
1, 2, and 5 by existing LCOs. In MODES 3 and 4, control rod

(continued)

(continued)
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Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

fX
(f BASES _ (continued)

1

APPLICABILITY withdrawal is only' allowed if performed in accordance with i
'

(continued) this special operations LCO or special operations LCO 3.10.4
and if limited to one control rod. This allowance is only
provided with the reactor mode switch in the refuel
position. For these conditions, the one-rod-out interlock
(LCO 3.9.2), control rod position indication (LCO 3.9.4),
and scram functions (LCO 3.3.1.1 and LCO 3.9.5) or the.added
administrative controls in Item D.2 of this special
operations LCO minimize potential reactivity excursions.

ACTIONS Ad

If one or more of the LCOs or requirerrents specified in this
-

special operations-LC0 are not met, the . ACTIONS applicable
to the stated requirements of the affected LCOs are
immediately entered as directed by Required Action A.l.
Required Action A.1 has been modified by a Note which
clarifies the intent of any other LCO's Required Actions, in
accordance with the other applicable LCOs, to insert all
control rods and to also' require exiting this special' p'

: operations Applicability by returning the reactor mode
\ switch to the shutdown position.

A.2.1 and A.2.2

Required Actions A.2.1 and A.2.2 are alternate Actions that
can be taken instead of Required Action A.1 and are provided
to restore compliance with the normal MODE 3 requirements,
thereby exiting this special operations LCO's Applicability.
All insertcble control rods ~are required to be fully
inserted. Placing the reactor mode switch in the shutdown
position will ensure all inserted rods remain inserted and
restore operation in accordance with Table 1.1-1. ' The
1-hour Completion Time for both_of these Required Actions
provides sufficient time to normally insert the control
rods.

SURVEILLANCE SR 3.10.3.1. SR 3.10.3.2. and SR 3.10.3.3
REQUIREMENTS

The other LCOs made applicable in this special operations
LC0 are required to have their Surveillances met to

(continued)

(continued)
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Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

BASES (continued)

SURVEILLANCE establish that this special operations LCO is being met. If

REQUIREMENTS the local array of control rods is inserted and disarmed
(continued) while the scram function for the withdrawn rod is not

available, periodic verification is required to preclude the
possibility of criticality. Also, SR 3.10.3.3 verifies that
all other control rods are fully inserted. The 24-hour
Frequency is acceptable because of the administrative
controls on control rod withdrawal, the protection afforded
by the LCOs involved, and hardwire interlocks which preclude
additional control rod withdrawals.

REFERENCES 1. (Unit Name] FSAR, Section (15), "[ Title)."

O

.

O
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L Single Control Rod Withdrawal-Cold Shutdown
B 3.10.4

-

-

y B 3.10: SPECIAL OPERATIONS

B 3.10.4 Sinole Control Rod Withdrawal-Cold Shutdown

BASES

BACKGROUND The purpose of this MODE 4 special operations LCO is to
permit the withdrawal of a single control rod for testing
while in cold shutdown by imposing certain restrictions. In
MODE 4, the reactor mode switch-is in the shutdown position,
and all control rods are inserted and blocked from
withdrawal. Many systems and functions are not required in
these conditions due to the installed interlocks associated
with the reactor mode switch in the shutdown. position.
Circumstances will arise while in MODE 4, however, that
present the need to withdraw a single control rod for
various tests (e.g., friction tests,1 scram time testing, and
coupling integrity checks). Certain situations may also
require- the removal of the associated -control rod drive
(CRD). These single control rod withdrawals and possible
subsequent removals are normally accomplished by selecting
the refuel position for the reactor mode switch,

p

APPLICABLE With the reactor mode switch in the refuel position, (ne
SAFETY ANALYSES analyses for control rod withdrawal during refueling are -

applicable ar.d, provided the assumptions of these analyses
-are satisfied in MODE 4, these analyses will bound the
-_ consequences of an accident. Explicit safety analyses in
the FSAR (Ref. 1) demonstrate that the functioning of the
refueling interlocks and adequate SHUTDOWN MARGIN (SDM) will
preclude unacceptable reactivity excursions.

Refueling interlocks restrict the movement of control rods
to reinforce operational- procedures that. prevent the reactor
from becoming critical. These interlocks prevent the
withdrawal of more than one control rod. Under these
conditions, since only one control rod can' be withdrawn,- the
core will always be shut down even with the highest worth
control rod withdrawn if adequate SDM exists.

The control rod scram function provides backup protection to
normal refueling procedures and the refueling interlocks
which . prevent inadvertent criticalities during refueling.
Alternate backup protection can be obtained by assuring that

(continued)
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Single Control Rod Withdracal-Cold Shutdown
B 3.10.4

,

BASES' (continued)
,

APPLICABLE a five-by-five array of control rods, centered crt the
SAFETY ANALYSES withdrawn control rod, are inaerted end incapable ~of

(continued) withdrawal. This alternate backup protection is required '

when removing a CRD be:ause this removal renders the-
withdrawn control rod incapable of being scram.

The components, process variables, and LCOs addressed by
special operations LCOs satisfy Criteria 1, 2, and 3 of the
NRC Int-1::; Policy Statement.

LC0 As described in LCO 3.0,8, coepliance with this special
operations LC0 is optional. MODE 3 and 4 operations with
the reactor mode switch in the refuel position can be
performed in accordance with other LCOs (i.e., special
operations LC0 3.10.2 and LCO 3.10.3) withnut meeting this
special operations LC0 or its ACTIONS. If a single control
rod withdrawal is desired in MODE 4, controls consistent
with those required during refueling must be implemented and
this special operations LC0 applied.

The refueling interlocks of LC0 3.9.2 required by this
special operations LC0 3.10.4 will ensure that only oce
control rod can be withdrawn. At the time CRD removal
begins, the disconnection of the position indication probe
will cause LCO 3.9.4' and, t.herefore, LC0 3.9.2 to fail to be
met. At this time, a control. rod withdrawal block will be
inserted to ensure that no additionai control rods can be
withdrawn and that compliance with this special operations
LC0 is maintained.

To back up the refueling interlocks (LCO 3.9.2) or the
control rod withdrawal block, the aSility to scram the
withdrawn control rod in the event of an inadvertent
criticality is provided by this special operations LCO's
requirements in item C.1. Alternatively, when the scram
function is not OPERABLE or when the CRD is to be ramoved,.a
sufficient number of rods in the vicinity of the withdrawn
control rod are required to be inserted and made incapable
of withdrawal. This precludes the possibility of
criticality upon withdrawal of this control rod, including
its CRD.

(continued)

(continued)
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L Single Control Red Withdraval-Cold Shuidown
B 3.10.4

f~'
t BASES (continued)

__

LCO Additionally, in order for this special operations LCO to be =

(contirmed) met, tt:e associated SRs must be met and the followit,q
support systemt, must be OPERABLE [ List).

-

APPLICABILITY Control rod withdrawals are adequately controlled in M00ES
1, 2, and 5 by existing LCOs. In MODES 3 and 4, control rod
withdrawal is only allowed if performod in accordance with
special operations LC0 3.10.3 or th-is special operations LCO
and if limited to one control rod. This allowance is only
provided with the reactor nede switch in the refuel
position.

During these conditions the one-rod-out interlock
(LCO 3.9.2),.4 control rod posit ion indication (LCO 3.9.4),
and scram functions (LC0 3.3.1.1 and LCO 3.9.5) or added
administrative controls-in item C.2 of this special

' operaticas LCO provide mitigation of potential reactivity
excursions.

ACTIONS Ad . A.L.k and A.2.2
* If one or more of the LCOs or requirements of this special

operations LC0 are not met with the affected control rod
insertable, these Required Actions rostore operation

a consistent with normal MODE 4 conditions (i.e., all rods
inserted) or with the exemptions allowed in this special
operations LCO. Required Action A.1 has been modified by a
Note which clarifies the intent of any other LCO's Required

s

Actions, in accordance with the other applicable LCOs, to
insert all control rods to also include exitir;q this specials

operations Applicability by returning the reactor mode
switch to the shutdown position.

Required Actions A.2.1 and A.2.2 are specified based on the
assumption that the cortrol rod is being witidrewn. If the
control rod is still insertable, the ACTIONS require the
control rod be inserted and the reactor mode switch placed
in the shutdown position. The 1-hour Completion Tima for
Required Actions A.2.1 and A.2.2 orovides sufficient time to
normally insert the control rods.

(continued)
_

(continued)
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Single LJdrol 0 d Withdrawal-Cold Shutdown
B 3.10.4

) PASi! Iconti,md)
\ ,

.

'( ,tcil60 fl.J . B . 2.1. a nd B . 2. 2
(contiuud)

- -e

operations LCO are not met with the affected control rod not
insertable, withdrawal of the centrol rod and removal of the
associated CRD must be immediatcly suspended. If the CRD hu

{ been removed such that the control rod is not insertable, d

the ACTIONS requin the most expeditious action be taken to;

either restorp the CRD and insert its control rod, or
restore compl$ance with this special operations LCO.

-. .

SURVEILLAllCE $} 3.10.4.1. SR 3.10.4.2. SR 3 10.4.3. anise 3.10.4 1
REQUIREMENTS e

The other LCOs mde applicable by this special e stions
LCO (LC0 3.9.2, " Refuel .Lidon Om-Rod-Out Inter 1W";
LCO 3.9.4, " Control Rod Position Indication"; LCO 3.2.1.1,
" Reactor Protection System lastrumeTtM'on"; Functions 1.u,
1.b, 2.a, 2.e,11, and 12 of Table 1.3. 1-1 D,r MODE 5;
LCO 3.3.8.2, MDE 5, " Reactor Frotection System Electric

,

Power Monitoring;" and LCO 3.9.5, " Control Rod
Operability-Refueling") are required to have their
associated surveillances met to est1blish that this special

~

operv.icns LCO is being met. If the loccl array of control
rods-is inserted and. disarmed while the scram function for -

the althdrawn rod-is not available, periodic verification is<

required "a ensen '4 hat the possibliity of criticality
remains pracluded. Also, all the control rods are verified
to be inserted as well as the control rod withdrawal block.,

Verification that all the ether control rods are fully
: i inserted it required to meei, the SDH requirements.

Verification that a control rod withdrawal block has been
inserted provides ast,urance that those control rods whose1

position indication in.itrun,entation is inoperable are fully
lucrted. The 24-hour frequency is acceptable because of
the abninistrative cratrols on control rod withdrawals, the
. protection affordad by the LCOs involved, and hardwire
interlocks to m eelede an additional control rod withdrawal.

. _ _ _ _ _ . . _ _ . - _ _ _

1 RF.FERENCES '1. { Unit Phmo] FSAR, Section (15], "[ Title)."

m-_.a u - -w_ ma=an --

(L O
BWR/4 STS B 3.10-20 12/28/90 2:Sipm

I
'

_ _ _ - -



__
..

Single CRD Removal-Refueling
B 3.10.5

B 't.10 SPECIAL OPERATIONS

8 3.10.5 Sinale Control Rod Drive (CRD) Removal-Refuelina

BASES
.

.

-

BACKGROUND The purpose of this MODE 5 special operations LCO is to
permit the removal of a single CRD during refueling '

operations by imposing certain administrative controls.
Refueling interlocks restrict the movement of :ontrol rods
and the operation of the refueling equipment' to reinforce
operational procedures that prevent the reactor from
becoming critical.during refueling operations. During
refueling operations, no more than one control rod is
permitted to be withdrawn from a core cell containing one or
more fuel assemblies. The refueling interlocks.use the
" full in" position indicators to determine the position of (all control rods. -If the " full in" position signal is not
present for every control rod, then the all-rods-in
permissive for the refueling equipment interlocks is not
present and fuel loading is prevented. Also, the refuel
position one-rod-out interlock will not allow the withdrawal
of a second control rod.

'~

The control rod scram function provides backup protection to
normal refueling procedures, as do the refueling interlocks
described above, which prevent inadvertent critica'ities
during refueling. The requirement for this function to be
OPERABLE precludes the possibility of removing the CRD once
a control rod is withdrawn from a core cell containing one '

or more fuel assemblies. This special o>erations LCO
provides controls sufficient to ensure tie possibility of an
inadvertent criticality is precluded while allowing a single
CRD to be removed from a core cell containing one or more i

fuel assemblies. The removal of the CRD involves
disconnecting the position indication probe which causes
noncompliance with LCO 3.9.4, " Control Rod Position
Indication," and, therefore, LCO 3.9.1, " Refueling Equipment i

Interlocks," and LCO 3.9.2, " Refueling Position One-Rod-Out
Interlock. " The CRD removal also requires isolation.of the-
CRD from the CRD Hydraulic System, thereby causing
inoperability of the control rod (LC0 3.9.5, " Control Rod
Operability-Refueling") .

(continued)

,
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Single CRD Removal-Refueling
B 3.10.5

BASES (continued)

APPLICABLE With the reactor mode switch in the refuel position, th6
SAFETY ANALYSES analyses for control rod withdrawal during refueling are

applicable and, )rovided the assumptions of these analyses
are satisfied, tiese analyses will bound the consequences of
accidents. Explicit safety analyses in the FSAR (Ref.1)
demonstrate that functioning of the refueling interlocks and
adequate SHUTCOWN MARGIN (SDM) will precluda unacceptable
reactivity excursions.

Refueling interlocks restrict the movement of control rods
and the operation of the refueling equipment to reinforce
operational procedures that prevent the teactor from
b n oming critical. These interlocks pruent the withdrawal
of more than one control rod. Under these conditions, since
only one control rod can be withdrawn, the core will always
be shut down even with the highest worth control rod
withdrawn if adequate SDM cvists. By requiring all other
control rods to be insertea aad a control rod withdrawal
block initiated, the function of the inoperable one-rod-out
interlock (LCO 3.9.2) is a&quately maintained. This
special operations LCO %quirement to suspend all CORE
ALTERATIONS adequately compensates for the inoperable all-
rods-in permissive for the refueling equipment interlocks
(LCO 3.9.1).

The control rod scram function prc'/ ides backup protection to
normal refueling procedures and the refueling interlocks
which prevent inadvertent criticalities during refueling.
Since the scram function and refueling interlocks may be
suspended, alternate backup protection required by this
special operations LCO is obtained by assuring that a five-
by-five array of control rods, centered on the withdrawn
control rod, are inserted and are incapable of being
withdrawn (by insertion of a control rod block).

The components, process variables, and LCOs addressed by
special operations LCOs satisfy Criteria 1, 2, and 3 of the
NRC Interim Policy Statement.

.

LCO As described in LCO 3.0.8, compliance with this s)ecial
o)erations LCO is optional. H0DE 5 operation wit 1 any of
tie following LCOs, LCO 3.9.1, 00 3.9.2, LCO 3.9.4, or

(continued)
m -

(continued)
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Single CRD Removal-Refueling
B 3.10.5

(Q
(y' BASES (continued)

_ . - -

LCO LCO 3.9.5 not met, can be >erformed in accordance with the
(continued) Required Actions of these ,00s without meeting this special

operations LCO or its ACTI0dS. However, if a single CRD
removal from a core cell containing one or more fuel
assemblies is desired in MOCE 5, controls consistent with
those required by LCO 3.3.1.1, LCO 3.3.1.3, LCO 3.3.8.2,
LCO 3.9.1, LCO 3.9.2, LCO 3.9.4, and LCO 3.9.5 must be
implemented, and this special operations LCO applied.

By requiring all other control rods to be inserted and a
control rod withdrawal block initiated, the function of the
inoperable one-rod-out interlock (LCO 3.9.2) is adequately
maintained. This special operations LCO requirement to
suspend all CORE ALTERATIONS adequately compensates for the
inoperable all-rods-in permissive for the refueling
equipment interlocks (LC0 3.9.1). Assuring that the five-
by-five array of control rods, centered on the withdrawn'

control rod, are inserted and incapable of withdrawal -

adequately satisfies the backup protection which
LCO 3.3.1.1, " Reactor Protection System Instrumentation,*
and LC0 3.9.2 would have otherwise provided,

n

(U) The exemption granted in this special operations LCO to
assume that the withdrawn control rod is the highest worti,
control rod to s;tisfy LCO 3.1.1, " Shutdown Margin (SDM),"
and the inability to withdraw another control rod during
this operation without additional SDM demonstrations, is
conservative (i.e., the withdrawn control rod may not be the
highest worth control rod).

(For this facility, an OPERABLE control rod blod.
constitutes the following:]

[For this facility, the following support systems are
required to be OPERABLE to ensure control rod block
OPERABILITY:]

,

(For this facility, those required support systems which,
upon their failure, do not require declaring control rod
block inoperable and their justification are as follows:]

APPLICABILITY MODE 5 operations are controlled by existing LCOs. The
allowance to comply with this special operations LCO in lieu

(continued)

(continued)
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Sinole CRD Removal-Refueling
B 3.10.5

BASES (continued)

APPLICABILITY of the ACTIONS of LCO 3.3.1.1, LCO 3.3.1.3, LC0 3.3.8.2,
(continued) LCO 3.9.1, LCO 3.9.2, LC0 3.9.4, and LC0 3.9.5 is

appropriately controlled with the additional administrative
controls required by this special operations LCO, which
reduce the potential for reactivity excursions.

ACTIONS A.l. A.2.1. and A.2.2

If the r2quirements of this special operations LCO are not
mot, the immediate implementation of these Required Actions
restores operation consistent with the normal requirements
for failure to meet LC0 3.3.1.1, LC0 3.3.1.3, L;0 3.9.2,
LCO 3.9.4, and LCO 3.9.5 (i.e., all control ro/.s inserted)
or with the allowances of this special operations LCO. The
Completion Times for Required Action A.'., Required Action
A.2.1, and Required Action A.2.2 are intended to require
that these ACTIONS be implemented in a very short time and
carried through in an expeditious manner either to restore
the CRD and insert its control rod or to restore compliance
with this special operations LCO.

In the evt.nt that the control rod block is found inoperable,
Required Acticn A.1, > quired Action A.2.1, and Required
Action A.2.2 apply.

.

SURVEILLANCE SR 3.10.5.1. SR 3.10.5.2. SR 3.10.5.3. SR 3.10.5.4.
REQUIREMENTS and SR 3.10.5.5

Verification that all the other control rods are fully
inserted is required to assure the SDM is within limits.
Verification the local five-by-five array of control rods is
inserted and disarmed while the scram function for the
withdrawn rod is not available is required to ensure that
the possibility of criticality remains precluded.
Verification that a control rod withdrawal block has been
inserted provides assurance that those control rods whose
position indication instrumentation is inoperable are fully
inserted. The surveillance for LCO 3.1.1 which is made
applicable by this special operations LC0 is required in
order to establish that this special operations LCO is being

(continued)

(continued)
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Single CR0 Removal-Refuelina
B 3.10.5

'
BASES (continued)

SURVEILLANCE ret. Verification that no other CORE ALTERATIONS are being
REQUIREMENTS made is required to assure the assumptions of the Safety

(continued) Analysis are satisfied.

Periodic verification of the administrative controls
established by this special operations LCO is prudent to
preclude the possibility of an inadvertent criticality. The
24-hour Frequency is acceptable, given the administrative
controls on control rod removal and hardwire interlock to
block an additional control rod withdrawal. ,

REFERENCES 1. (Unit Name) FSAR, Section (5), "[ Title)."

-
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Multiple Control Rod Withdraral-Refueling
B 3.10.6

m
B 3.10 SPECIAL OPERATIONS

B 3.10.6 Multiole Control Rod Withdrawal-Refuelina

BASES

BACKGROUND The purpose of this MODE 5 special operations LCO is to
permit multiple control rod withdrawal during refueling by
imposing certain administrative controls.

Refueling interlocks restrict the movement of control reds
and the operation of the refueling equipment to reinforce
operational procedures that prevent the reactor from
becoming critical during refueling operations. During
refueling operations, no more than one control rod is
permitted to be withdrawn from a core cell containing one or
more fuel assemblies. When all four fuel assemblies are
removed from a cell, the control rod may be withdrawn with
no restrictions. Any number of control rods may be
withdrawn and removed from the reactor vessel if their cells
contain no fuel.

The refueling interlocks use the " full in" positiones
I h indicators to determine the position of all control rods.
V If the " full in" position signal is not present for every

control red, than the all-rods-in permissive for the
refueling equipn.ent interlocks is not present and fuel
loading is prevented. Also, the refuel position one-rod-out
interlock will not allow the withdrawal of a second control
rod.

To allow more than one control rod to be withdrawn during
refueling, these interlocks must be defeated. This special
operations LCO establishes the necessary administrative
controls to allow bypassing the " full in" position
indicators.

-

APPLICABLE Explicit safety analyses in the FSAR (Ref.1) demonstrate
SAFETY ANALYSES that the functioning of the refueling interlocks and

adequate SHUTDOWN MARGIN (SDM) will prevent unacceptable
reactivity excursions during refueling. To allow multiple
control rod withdrawals, control rod removals, associated
control rod drive (CRD) removal, or any combination of
these, the " full in" position indication is allowed to be

(continued)
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Multiple Control Rod Withdraral-Refueling
B 3.10.6

BASES (continued)

APPLICABLE bypassed for each withdrawn control rod if all fuel has been
SAFETY ANALYSES removed from the cell. With no fuel assemblies in the core

(continued) cell, the associated control rod has no reactivity control
function and is not required to remain inserted. Prior to
reloading fuel into the cell, however, the associated
control rod must be inserted to ensure that an inadvertent
criticality does not occur, as evaluated in the Reference 1
analysis.

The components, process variables, and LCOs addressed by
special operations LCOs satisfy Criteria 1, 2, and 3 of the
NRC Interim Policy Statement.

LC0 As described in LC0 3.0.8, compliance with this s)ecial
operations LCO is optional. MODE 5 operation wit) either
LCO 3.9.3, LCO 3.9.4, or LCO 3.9.5 not met can be performed
in accordance with the Required Actions of these LCOs
without mecting this special operations LC0 or its ACTIONS.
If multiple control rod withdrawal cr removal or CRD removal
is desired, all four fuel assemblies are required to be
removed from the associated cells. Prior to entering this
LCO, any fuel remaining in a cell whose control rod was
)reviously removed under the provisions of another LCO must
)e removed.

When loading fuel into the core with multiple control rods
withdrawn, special (spiral] reload sequences are used to
ensure that reactivity additions are minimized. Otherwise,
all control rods must be fully loaded before loading fuel.
Additionalty, in order for this LC0 to be met, the
associated SRs must be met and the following support systems
must be OPERABLE (list).

APPLICABILITY MODE 5 operations are controlled by existing LCOs. The
exemption from other LCO requirements (e.g., the ACTIONS of
LC0 3.9.4) allowed by this special operations LCO is
appropriately controlled by requiring all fuel to be removed
from cells whose " full in" indicators are allowed to be
bypassed.

_.

(continued)
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Multiple Control Rod Withdrawal-Refueling
B 3.10.6

o

BASES (continued)

ACTIONS A.I. A.2.1. and A.2.2

If the requirements of this special operations LCO are not
met, the immediate implementation of these Required Actions
restore operation consistent with the normal requirements
for refueling (i.e., all control rods inserteo' in core cells
containing one or more fuel assemblies) or with the
exemptions granted by this special operations LCO. The
Ccepletion Times for Required Action A.1, Required
Action A.2.1, and Required Action A.2.2 are intended to
require that these ACTIONS be implemented in a very short
time and carried through in an expeditious manner to either
restore the affected CRDs and insert their control rods, or
restore compliance with this special operations LCO.

SURVEILLANCE SR 3.10.6.1. SR 3.10.6.2. and SR 3.10.6.3
REQUIREMENTS

Periodic verification of the administrative controls
established by this special operations LCO is prudent to

( preclude the possibility of an inadvertent criticality. The
( 24-hour Frequency is acceptable, given the administrative

'

controls on fuel assembly and control rod removal, and takes
into account other indications of control rod status
availabic in the control room.

REFERENCES 1. [ Unit Name) FSAR, Section (15), "[ Title)."

I
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Centrol Rod Testing-Operating
B 3.10.7

,s

[GI B 3.10 SPECIAL OPERATIONS

B 3.10.7 Control Rod Testina-Ooeratina

BASES

BACKGROUND The purpose of this s)ecial operations LCO is to permit
control rod testing wille in MODES 1 and 2 by imposing
certain administrative controls. Control rod patterns
during startup conditions are controlled by the operator and
the rod worth minimizer (RWM) (LCO 3.3.2.1) such that only
the specified control rod sequences in LCO 3.1.6 and
relative positions are allowed over the operating range from
all control rods inserted to the low power set)oint (LPSP)
of the RWM. The sequences effe tively limit t1e potential
amount and rate of reactivity increase that could occur
during a control rod drop accident (CRDA). During these
conditions, control rod testing is sometimes required that
may result in control rod patterns not in compliance with
the prescribed sequences of LC0 3.1.6. These tests include
SHUTDOWN MARGIN demonstrations, control rod scram time
testing, control rod friction testing, and testing performed
during the Startup Test Program. This special operations

' /' LCO provides the necessary exemption to the requirements of
's LCO 3.1.6 and provides additional administrative controls to

allow the deviations in such tests from the prescribed
sequences in LC0 3.1.6.

APPLICABLE' The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the CRDA are summarized in References 1 and 2. CRDA

analyses assume the reactor operator follows prescribed
withdrawal sequences. These sequences define the potential
initial conditions for the CRDA analyses. The RWM provides
backup to operator control of the withdrawal sequences to
ensure the initial conditions of the CRDA analyses are not
violated. For special sequences developed for control rod
tosting, the initial control rod patterns assumed in the
safety analysis of References 1.and 2 may not be preserved,
and therefore special CRDA analyses were performed to
demonstrate that these special sequences will not result in
unacceptable consequences should a CRDA occur during the
testing. The safety analysis for the special CRDA analysis
that demonstrates acceptable consequences is in Reference 3.

(continued)
,

'

n (continued)
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Control Rod Testing-Operating
B 3.10.7

BASES (continued)

APPLICABLE These special CRDA analyses are as follows (explain). These
SAFETY ANALYSES analyses address the specific testing being performed.

(continued)
The components, process variables, and LCOs addressed by
special operations LCOs satisfy Criteria 1, 2, and 3 of the
NRC Interim Policy Statement.

LCO As described in LCO 3.0.8, compliance with this special
operations LCO is optional. Control rod testing may be
performed in compliance with the prescribed sequences of
LC0 3.1.6 and during these tests, and no exemptions to the
requirements of LC0 3.1.6 are necessary. For testing
performed with a sequence not in compliance with LCO 3.1.6,
the requirements of LCO 3.1.6 may be suspended provided
additional administrative controls are placed on the test to
ensure that the assumptions of the special safety analysis
for the test sequence are satisfied. Assurances that the
test sequence is followed can be provided by either
programming the test sequence into the RWM, with
conformance verified per SR 3.3.2.1.8 and allowing the RWM
to monitor control rod withdrawal and provide appropriate
control rod blocks if necessary, or by verifying conformance
to the approved test sequence by a second licensed operator
or other qualified member of the technical staff. These
controls are consistent with those normally ap)1ied to
operation in the startup range as defined in tie SRs and
ACTIONS of LCO 3.3.2.1.

Additionally, in order that this LCO be met, the associated
SRs must be met, and the following support systems must be
OPERABLE [ list].

APPLICABILITY Control rod testing during MODES I and 2 with THERMAL POWER
greater than the LPSP of the RWM is adequately controlled by
the existing LCOs Jn power distribution limits and control
rod block instrumentation. Control rod movement during
these conditions is not restricted to prescribed sequences
and can be performed within the constraints of LCO 3.2.1,
LCO 3.2.2, and LC0 3.3.2.1, With THERMAL POWER less than or
equal to the LPSP of the RWH, the provisions of this special

(continued)

(continued)
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Control Rod Testing-Operating
B 3.10.7

BASES (continued)

APPLICABILITY operations LCO are necessary to perform special tests which
(continued) are not in conformance with the prescribed sequences of

LCO 3.1.6. During MODES 3 and 4, control rod withdrawal is
only allowed if performed in accordance with special
oserations LCO 3.10.3 or special operations LCO 3.10.4,
w11ch provide adequate controls to ensure that the
assumptions of the safety analyses of Reference 1 and 2 are
satisfied. During these special operations and while in
MODE 5, the one-rod-out interlock (LCO 3.9.2) and scram
functions (LCO 3.3.1.1 and LCO 3.9.5) or added
administrative controls prescribed in the applicable special
operations LCOs prov'Je mitigation of potential reactive
excursions.

'

ACTIONS Ad

With the requirements of the LCO not met (e.g., the control
rod pattern is not in compliance with the special test
sequence, the sequence is improperly loaded in the RWM) the
testing is required to be immediately suspended. Upon

( suspension of the special test, the provisions of LCO 3.1.6
\ are no longer exem)ted and appropriate actions are to be

taken to restore tie control rod sequence to the prescribed
sequence of LC0 3.1.6, or to shut down the reactor, if

. required by LCO 3.1.6.

SURVEILLANCE .SR 3.10.7.1
REQUIREMENTS

With the special test sequence not programmed into t> 'WM ,

a second licensed operator or other qualified member at the
technical staff is required to verify conformance with the
approved sequence for the test. (Note: a member of the
technical staff is considered to be qualified if he
possesses skill's equal to a licensed operator in the
following areas (list].) This verification must be
performed during control rod movement to prevent deviations
from the specified sequence. This Surveillance demonstrates
compliance with Required Action C.1 of LC0 3.3.2.l'. A Note
is added to indicate that this surveillance does not need to
be performed if SR 3.10.7.2 is satisfied.

(continued)

Q (continued)
O
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Control Rod Testing-Operating
B 3.10.7

BASES (continued)

SVRVEILLANCE SR 3.10.7.2
REQUIREMENTS

(cor.tinued) With the RWM used to provide conformance to the special test
sequence, the test sequence must be verified to.be correctly
loaded into the RWM prior to control rod movement. This
Surveillance demonstrates compliance with SR 3.3.2.1.8,
thereby demonstrating that the RWM is OPERABLE. A Note is
added to indicate that this Surveillance does not need to be
performed if SR 3.10.7.1 is satisfied.

REFERENCES 1. HED-24011-P-A-9-US, " General Electric Standard
Application for Reactor Fuel," Su)plement for United
States, Section S.2.2.3.1, Septemaer 1988.

2. [ Unit Name] FSAR, Chapter [ ), "[ Title)."

3. (Unit Name] FSAR, Chapter [ ), "[ Title)."

m

O
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SDM Test-MODE 5 <

B 3.10.8

O
B 3.10- SPECIAL OPERATIONS

B 3.10.8 SHUTDOWN MARGIN Test (SDM)-MODE 5

BASES
_

BACKGROUND The purpose of this MODE 5 special operations LCO is to
permit SDM testing to be >erformed for those plant
configurations in which tie reactor pressure vessel (RPV)
head is either not in place or the head bolts are not fully
tensioned.

LCO 3.1.1 requires that adequate SDM be demonstrated
following fuel movements or control rod replacement within
the RPV. The demonstration must be performed prior to or
within 4 hours after criticality is reached. This SDM test

- may be. performed prior to or during the first startup
following the refueling. Performing the SDN. test pricP to
startu) requires the test to be performed while in M02C 5
with tie vessel head bolts less than fully. tensioned (and
possibly with the vessel head removed). While in MODE 5,
the reactor mode switch is required to be in the shutdown or
refuel position where the a
ensure that the reactor wil$plicable control rod blocksO not become critical. The SOMh . test requires the reactor mode switch to be in the startup.
or hot standby position since more than one control rod will
be withdrawn for the purpose of demonstrating adequate SDM.
This special~ operations LCO provides the appropriate
additional controls to allow withdrawing more than one
control' rod from a core cell containing one or more fuel
assemblies when the reactor vessel head. bolts are less than
fully tensioned.

.[ Provide a discussion of how the'SDM test is-done, including
the use of in sequence criticals and, in some cases, not
following the approved banked position withdrawal sequence
(BPWS) (see LC0 3.10.7, " Control Rod Testing-Operating,"
which allows exception to the BPWS). LCO 3.10.7:also
requires that the special. sequences (outside the BPWS) must

;be programmed into the Rod Worth Minimizer (RWM) or be
verified by a second licensed operator.)

(continued)
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SDM Test-MODE 5
B 3.10.8

BASES (continued)

APPLICABLE The acceptance criterion for performing the SDM test in
SAFETY ANALYSES MODE 5 is that the reactor remain suberitical.

Suberiticality during the planned test is maintained by
requiring the control rod block instrumentation to be
OPERABLE, the RWM control sequence to be programmed with the
SDM test sequence or be verified by a second licensed
operator, all out-of-sequence withdrawals to be in the notch
out mode, and (explain).

Prevention and mitigation of unacceptable reactivity
excursions during control rod withdrawals with the reactor
mode switch in the startup or hot standby position while in
MODE 5 is provided by the intermediate range monitor (IRM)
neutron flux scram (LC0 3.3.1.1), average power range
monitor (APRM) neutron flux scram (LCO 3.3.1.1), and control
rod block instrumentation (LCO 3.3.2.1). The limiting
reactivity excursion during startup conditions while in
MODE 5 is the control rod drop accident (CRDA).

CRDA analyses assume that the reactor operator follows
prescribed withdrawal sequences. For SDM tests performed
within these defined sequences, the analyses of References 1
and 2 are applicable. For sequences developed for the SDM
testing, the control rod patterns assumed in the safety
analyses of References 1 and 2 are applicable. However, for '

some sequences developed for the SDM testing, the control
rod patterns assumed in the safety analyses of References 1
and 2 may not be met and, therefore, special CRDA analyses
are required to demonstrate the SDM test sequence will not
result in unacceptable consequences should a CRDA occur
during the testing. The safety analysis for the special
CRDA analyses that demonstrates acceptable consequences is
in Reference 3. These special CRDA analyses are as follows
[ explain) . For the purpose of this test, the protection
provided by the normally required MODE 5 applicable LCOs, in
addition to the requirements of this LCO, will maintain
normal test operations as wel 90stulated accidents
within the bounds of the appi ..e safety analyses
(Refs. 1, 2, and 3). In add - to the added requirements
for the RWM, IRM, and APRM, ant.ner requirement is invoked |

for out-of-sequence withdrawals, namely, the notch out mode
is specified. Requiring the notch out mode limits
withdrawal steps to [ explain) which limits inserted
reactivity to [ explain).

(continued)

(continued)
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SDM Test-MODE 5
B 3.10.8

BASES (continued)

APPLICABLE. The components, process variables, and LCOs addressed by
SAFETY ANALYSES s)ecial operation LCOs satisfy Criteria 1, 2, and 3 of

(continued) tie NRC Interim Policy Statement.

LCO As described in LC0 3.0.8, compliance with this special
o)erations LCO is optional. SDM tests may be performed
w111e in MODE 2 in accordance with Table 1.1-1 without
meeting this special operations LCO or its ACTIONS. For SDM
tests performed while in MODE 5, additional requirements
must be met to ensure that adequate protection against
potential reactivity excursions is available. Because
multiple control rods will be withdrawn and the reactor will
potentially become critical, the approved control rod
withdrawal sequence must be enforced by the RWM
(LCO 3.3.2.1, function 2, MODE 2), or must be verified by a
second licensed operator or other qualified member of the
technical staff. To provide additional protection against
an inadvertent criticality, control rod withdrawals that do
not conform to the (BPWS] specified in LCO 3.1.6 (i.e., out-
of-sequence control rod withdrawals) must be made in the

[~ individual notched withdrawal mode to minimize the potential
reactivity insertion associated with each movement. Because
the reactor vessel head may be removed during these tests,
no other CORE ALTERATIONS may be in progress. This special
operations LC0 then allows changing the Table 1.1-1 reactor
mode switch position requirements to include the startup or
hot standby position such that the SDM tests may be
performed while in MODE 5. In addition to the requirements
of this LCO, the normally required MODE 5 applicable LCOs
(list] must be met.

APPLICABILITY These SDM test special operations requirements are only
applicable if the SDM tests are to be performed while in
MODE 5 with the reactor vessel head removed.or the lead
bolts not fully tensioned. Additional requirements during
these tests to enforce control rod withdrawal sequences and
restrict other CORE ALTERATIONS provide protection against
potential reactivity excursions. Operations in all other
modas are unaffected by this LCO.

(continued)
. m

U
BWR/4 STS B 3.10-37 12/28/90 2:51pm

-

,

I

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



SDM Test-MODE 5
B 3.10.8

BASES (continued)

ACTIONS 26.1

With the requirements of this LCO not met, the testing
should be immediately stopped by placing the reactor mode
switch in the shutdown or refuel position. This results in
a condition that is consistent with the requirements for
MODE 5 where the provisions of this special operations LC0
are no longer required.

SURVEILLANCE SR 3.10.8.1 and SR 3.10.8.2
REQUIREMENTS

As indicated by the notes, the control rod withdrawal
sequences during the SDM tests may be enforced by the RWM
(LCO 3.3.2.1, function 2, MODE 2 requirements) or by a
second licensed operator or other qualified member of the
technical staff. As noted, the applicable SRs for the RWM
(LC0 3.3.2.1) must be satisfied either according to the
applicable Frequencies or the proper movement of control
rods must be verified. This latter verification (i.e.,
SR 3.10.9.2) must be performed during contral rod movement
to prevent deviations from the specified sequence. These
surveillances provide adequate assurance that the specif!ed
test sequence is being followed.

SR 3.10.8.3

Periodic verification of the administrative controls
established by this LC0 will ensure that the reactor is
operated within the bounds of the safety analysis.

The [12-hour) Frequency is intended to provide appropriate
assurance that each operating shift is aware of and verifies
compliance with these special operations LC0 requirements.

(continued)
.
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SDN Test-MODE 5
'

8 3.10.8
)

'

BASES .(continued),

REFERENCES- 1. NEDE-24011-P-A-9-US, " General Electric Standard
Application:for Reactor fuel," Su)plement for United
States, Section S.2.2.3.1, Septem)er 1988.

2. (Unit Name) FSAR, Section [ ), "(Title)."

3. (Unit Name) FSAR, Section (~), "(Title)."
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Recirculation loops-Testing
B 3.10.9 l

B 3.10 SPECIAL OPERATIONS

B 3.10.9 Recirculation locos-Tesling

BASES

BACKGROUND The purpose of this special operations LCO in MODES 1 and 2
is to allow either PHYSICS TESTS or the Startup Test Program 1

to be performed with fewer than two recirculation loops in
operation.

Testing performed as part of the Startup Test Program
(Ref.1) or PHYSICS TESTS authorized under the provisions of
10 CFR 50.59 (Ref. 2) or otherwise approved by the NRC may
be required to be performed under natural circulation

,

conditions with the reactor critical. LCO 3.4.1,
" Recirculation Loops-Operating," requires that one or both
recirculation loops be in operation during MODES 1 and 2.
This special operations LCO provides the appropriate
additional restrictions to allow testing at natural
circulation conditions or in single loop operation with the
reactor critical.

A
V

APPLICABLE ~ The acceptance criterion for allowing testing with the
SAFETY ANALYSES recirculation loops not operating in MODES 1-and 2 is that '

postulated accidents will not exceed their allowable
consequences [ Explain).

The operation of the Reactor Coolant Recirculation System is
an initial condition assumed in the design basis loss-of-
coolant accident (LOCA) (Ref. 3). During a LOCA caused by a
recirculation loop pipe break, the intact loop is assumed to
provide coolant flow during the first few seconds of the
postulated accident. During PHYSICS TESTS at or below [5]%
of RATED THERMAL POWER (RTP), or limited testing during the
Startup Test Program for the initial cycle, the decay heat
in the reactor is sufficiently low such that the

,

consequences of an accident are reduced'and the coastdown
characteristics of the recirculation loops are not important
(Ref. 4). In addition, the probability of a Design Basis.
Accident (DBA)-or other accidents occurring during the
-limited time allowed at natural circulation or in single
loop operation is low.

(continued)

.p (continued)
N)
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Recirculation Lo:ps-Testing
B 3.10.9

BASES (continued)

APPLICABLE Additionally, other postulated accidents which are affected
SAFETY ANALYSES by the operation of the recirculation loops have been

(continued) determined to be acceptable during these tests or the
Startup Test Program as analyzed in Reference 5 (Explain
this other analysis).

The components, process variables, and LCOs addressed by
special operations LCOs satisfy Criteria 1, 2, and 3 of the
NRC Interim Policy Statement.

LCO As described in LCO 3.0.8, compliance with this special
operations LCO it optional. However,.to perform testing at
natural circulation conditions or with a single operating
loop, operations must be limited to those tests defined in
the Startup Test Program or approved PHYSICS TESTS performed
at < [5]% of RTP. To minimize the probability of an
accident while operating at na+ ural circulation conditions
or with one operating loop, the duration of these tests is
limited to s 24 hours. This special operations LCO then
allows suspension of the requirements of LCO 3.4.1 during
such testing. In addition to the requirements of this LCO,
the normally required MODE 1 or MODE 2 applicable LCOs must
be met.

! |For this, facility, an OPERABLE THERMAL POWER
j

< instrumentation constitutes the following:]
,

(For this facility, the following support systems are,

'

required to be OPERABLE to ensure THERMAL POWER

| instrumentation OPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not require declaring the THERMAL
POWER instrumentation inoperable and tneir justification are
as follows:)

APPLICABILITY This special operations LC0 may only be used while
performing testing at natural circulation conditions or
while operating with a single loop, as may be required as
part of the Startup Test Program or during low power PHYSICS
TESTS. Additional requirements during these tests to limit

(continued)

(continued)
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Rscirculation Leops-Testing
B 3.10.9

BASES (continued)

APPLICABILITY the time at natural circulation conditions reduces the
(continued) probability that a DBA may occur with both recirculation

loops not in operation. Operations in all other MODES are
unaffected by this LCO.

ACTIONS M
With the testing performed at natu~al circulation conditions
or with a single operating loop and the duration of the test
exceeding the 24-hour time limit,- ACTIONS should be taken to
promptly shut down. Inserting all insertable control rods
will result in a condition that does not require both
recirculation loops to be in operation. The 1-hour
Completion Time provides sufficient time to normally insert
the withdrawn control rods.

M
With the requirements of this LCO not met for reasons other
than those specified in Condition A (i.e., low power PHYSICS
TESTS exceeding 5% of RTP, or unapproved testing at natural;

V circulation), the reactor mode switch should immediately be i

placed in the shutdown position. This results in a !
condition that does not require both recirculation loops to |

be in operation. The action to immediately place the |reactor mode switch in the shutdown position is to prevent
unacceptable consequences from an accident initiated from
outside the analysis bounds. Also, operation beyond

,

authorized bounds should be terminated upon discovery, l

In the event that the required THERMAL POWER instrumentation
is found inoperable, the Required Action B.1 applies.

SURVEILLANCE SR 3.10.9.1 and SR 3.10.9.2
REQUIREMENTS I

Periodic verification of the administrative controls '

established by this LCO will ensure that the reactor is I

operated within the bounds of this LCO. Because the 1-hour j
Frequency provides frequent checks of the LCO requirements

(continued)

(continued)
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Recirculation Loops-Testing
B 3.10.9

BASES (continued)

SURVEILLANCE during the allowed 24-hour testing interval, the probability
REQUIREMENTS of operation outside the limits concurrent with a postulated

(continued) accident is reduced even further.

._

REFERENCES 1. (Unit Name) FSAR, Section (14), "[ Title)."

2. Title 10, Code of Federal Regulations, Part 50.59,
" Changes, Tests, and Experiments."

3. (Unit Name) FSAR, Section (6), "[ Title)."

4. (Unit Name) FSAR, Section ( ),"(Title)."

5. [ Unit Name] FSAR, Section ( ),"(Title)."

O

O
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Training Startups ;

B 3.10.10 '

8 3.10 SPECIAL OPERATIONS

B 3.10.10 Trainina Startuos

. BASES- >

-. . .,

BACKGROUND The purpose of this s >ecial operations LC0 is' to permit
training _startups to >e performed while in MODE 2 to provide
plant:startup experience for reactor operators. This

.' training involves: withdrawal of control rods to achieve
criticality and then further withdrawal of control rods as

-would be experienced during an. actual plant startup. During
these training startups, if the reactor coolant is allowed
to heat up,_ maintenance of a constant reactor vessel water
level requires the rejection of reactor coolant through the
Reactor Water-Cleanup System as the reactor. coolant specific,,

. volume increases. Since this results in reactor water>

; discharge to the radioactive waste disposal system, the
amount of discharge should be minimized. This special

; . operations LCO provides the appropriate additional controls
to allow one residual heat removal (RHR)-subsystem _ to be
aligr,ed in the shutdown cooling mode so that the reactor

'

-

coolant tem >erature can be controlled during the training-'O ,

startups, tiereby minimizing the discharge of reactor water-
to the . radioactive waste ' disposal- system.-

::i

i
'

APPLICABLEE . -The Emergency Core; Cooling' System (ECCS) is designed to
. SAFETY ANALYSES provide core cooling following a loss-of-coolant accident

.(LOCA). The: low pressure coolant injection (LPCI): mode of. H

the RHp System.is one of the ECCS. subsystems assumed to
functian' during a LOCA. With reactor power s 1% of RATED
THERMAL. POWER _ (RTP) (equivalent .to all- OPERABLE intermediate

scale on range (7) ~and reactor coolant-temperature < 200*F,
range monitor IRM) channels _s 25 or'40 divisionst of full:-

-the-stored energy in the reactor core:and coolant system is-
very low and a reduced complement _ of rCCS systems can

,

4: ' provide the required core cooling, thereby allowing -'

operation.with one RHR subsystemLin the shutdown cooling.,

node (Ref. 1).
.

t _

-|

The components, process variables, and LCOs addressed by
' . . -special operations LCOs satisfy Criteria '1, 2, and 3 of the
p NRC Interim Policy Statement.

U
(continued);g
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Training Startups
B 3.10.10

BASES (continued)

LCO As described in LCO 3.0.8, compliance with this special
operations LCO is optional. Training startups may be
performed while in MODE 2 with no RHR subsystems aligned in
the shutdown cooling mode and, therefore, without meeting
this special operations LCO or its ACTIONS. However, to
minimize-the discharge of reactor coolant to the radioactive
waste disposal system, performance of the training startups i

may be accomplished with one RHR subsystem aligned in the
shutdown cooling mode to maintain reactor coolant
temperature < 200*F. Under these conditions, the THERMAL
POWER must be maintained below 1% of RTP (equivalent to all
OPERABLE IRM channels s 25 or 40 divisions of full scale on
range 7) and the reactor coolant temperature must be
< 200'F. This special operations LCO then allows changing
the LPCI OPERABILITY requirements. In addition to the
requirements of this LCO, the normally required MODE 2
applicable LCOs must also be met.

[For this facility, an OPERABLE IRH channel and reactor
coolant temperature instrumentation constitutes the
following:]

[For this facility, the following support systens are
required to be OPERABLE to ensure IRM channel and reactor
coolant temperature instrumentation OPERABILITY:]

[For this facility, those required support systens which
upon their failure do not require declaring the IRM channels
and reactor coolant temperature instrucentation IN0PERABLE
and their justification are as follows:]

.

APPLICABILITY Training startups while 1" MODE 2 may be performed with one
RHR. subsystem aligned in the shutdown cooling mode to
control the reactor coolant temperature. Additional
requirements during these tests to restrict the reactor
power and reactor coolant temperature provide protection
against potential conditions which could require operation
of both RHR subsystems in the LPCI mode of operation.
Operations in all other modes are unaffected by this LCO.

(continued)

O|
'
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Training Startups
B 3.10.10

O
BASES (continued)(j

ACTIONS Ad
With the requirements of this LCO not met (i.e., any
OPERABLE IRM channel > 25 or 40 divisions of full scale on
range 7, or reactor coolant temperature 5 200*F) the reactor
may be in a condition that requires the full complement of
ECCS subsystems and the reactor mode switch must be.
immediately placed in the shutdown position. This results. .

in a condition that'does not require all RHR subsystems to
be OPERABLE.in the LPCI mode of operation.. This action may-

restore compliance with the requirements of this special
operations LCO or may result in placing the plant in either

=,

MODE 3 or MODE 4.

In the event that the required IRM channels or reactor
coolant temperature instrumentation is found inoperable,

.

Required- Action A.1 applies. ;

1

SURVEILLANCE SR 3.10.10.1 and SR 3.10.10.2
REQUIREMENTS-

-l- Periodic verification that the THERMAL POWER and reactor
( coolant temperature limits of this special operations LCO

are satisfied will ensure that the stored energy in the
reactor core and reactor coolant are sufficiently low to
preclude the need for all RHR subsystems to be aligned in
the LPCI mode of operation. The 1-hour Frequency-)rovides
frequent' checks of these LCO requirements during tie4

training startup.

REFERENCES _ 1. [ Unit Name] FSAR, Section [-], "[ Title)."

i

.

!

O
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Acronyms

APPENDIX A

Acronyms

_

The following acronyms are used, but not defined, in the Standard Technical
Specifications:

AC alternating current
CFR Code of Federal Regulations
DC -(direct current
FSAR .g Final Safety Analysis Report
LCO Jv Limiting Condition for Operation
SR ,4$ff Surveillance Requirement
GDC "%, General, Design Criteria or General Design Criterion

u, qggr- pq
-=

.;
14

The following acronyms's used .with definitions, in the Standard Technical
Specifications:

ACOT ANAldliHANNEIOMTIONALTEST
ADS Automatic Depressurization System
ADV atmospheric-dgr valve
AFD axial flux dimrenc9

ko AFW auxiliary fee 6 ater
n ,*g' purificationl AIRP air intake, recirgsl(d ALARA as' low as reasoneBly eva

ANS . American Nuclear ^ Society
ANSI American National Standards $ te
A00 anticipated operational occupy 9nce:
A0T allowed outage time ig
APD axial power distributiorfir
APLHGR AVERAGE PLANAR LINEAR HEAT GENERATION RATE
APRM average power range monitor
APSR axial power shaping rod
ARO all rods out
ARC auxiliary relay cabinets
ARS Air Return System
ART' Anticipatory Reactor Trip System
AS's T asymmetric steam generator transient
|.SGTPTF asymmetric steam generator transient protective trip

function
ASI axial shape index
ASME American Society of Mechanical Engineers

(continued)
!

.
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Acronyms

APPENDIX A (continued)
__

ASTM American Society for Testing Materials
ATWS anticipated transient without scram
ATWS-RPT anticipated transient without scras recirculation pump

trip
AVV atmospheric vent valve

P'.ST boric acid storage tank
BAT boric acid tank
BDPS Boron Dilution Protection System
BIST boron injection surge tank
BIT boron injection tank
BOC beginning of cycle

. ' ,

B0P - balance.cf plant
BPWS ~ banked. position withdrawal sequence
BWST borated water storage tank
BTP Branch Technical Position

'

. . . - ,

CAD containment-afm phere dilution
CAOC constant axial offset control

. CAS Chemical Additise systesr
'

CCAS containment cooling.. actuation. signal
CCGC containment combustible gas;tentrol
CCW component cooling water S ' 'ris
CEA control element assemblyVA ?

| CEAC control element assembly calcolato/b
CEDM control eiement drive mechanism ?ps

'

CFT core flood tank .EA
! CIAS containment isolation actuation sityial D
! COLR CORE OPERATING LIMITS REPORT @

COLSS Core Operating Limits Supervisory System
CPC core protection calculator
CPR critical power ratio
CRA control rod assembly
CRD control rod drive
CRDA control rod drop accident
CRDH control rod driva mechanism
CREHVAC Control Room Emergency Air 'amperature Control System
CREFS Control Rood Emergency Filtratior System
CREVS Control Room Emergency Ventilatiwa System

| CRFAS Control Room Fresh Air System
CS core spray

,

CSAS containment spray actuation signal

(continued)
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Acronyms

, APPENDIX A (continued)

CST condensate storage tank
CVCS Chemical and Volrae lontrol System

DBA Design Basis Accideit
DBE Design Basis Event
DF decontaminatior 4c1 >r
DG diesel generator
DIV drywell isolation valve
DNB 4 eparture from nucleate boiling
DNBR 44 arture from nucleate boiling ratio
00P gyf d ecyt1 phthalate
DPIV- 4/ic d ell purge isolation valve
ORPI i6 d tahrodpositionindicator

kg7 - qk i

~~
EAB e ton an a boundary
ECCS @rgency1 Core Cooling System
ECW essentla P dilled water
ECP estimpted critica); position
EDG emergency dieselegenerator
EFAS Emergency |JeedwaterActuationSystem
EFIC emergency feedseter in41ation and control
EFCV excess flow clerk valve 4' (,) EFPDs effectivefullfpower9ays

(''~/ EFPYs effective fuH pesorgars*
EFW emergene feedwater A 5

EHC electro-tydraulic contro~l
E0C end of cycle
E0C-RPT end of cycle recirculation.
ESF engineered safety feau re g
ESFAS Engineered Safety FeatursdActuation System
ESW essential service water
EVS Emergency Ventilation System

FBACS Fuel Building Air Cleanup System
'FCV flow control valve
FHAVS Fuel Handling Area Ventilation System
FSPVS Fuel Storage Pool Ventilation System
FRC fractional relief capacity
FR- Federal Register
FTC fuel temperature coefficient
FWLB feedwater line break

(continued)
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Acronyms

APPENDIX A (continued)
. :-

HCS Hydrogen Control System; Hyde itine Control Systo
HCU hydraulic control unit
HIS Hydrogen Ignition Syste
HELB high energy line break
HEPA high efficiency particulate air'

HMS Hydrogen Mixing System '

HPCI high pressure coolant injection
HPCS high pressure core spray
HPI high pressure injection,

HPSI hi pressure safety irijection
HPSP h penser setpoint
MVAC .. ingWyentilation, and air conditioning

ph"Jotzero] powerHZP

hk4@W;W ggb,
a

.ICS Y6iHno Cleanup'$_pstem
IEEE Institute'ief Elect ical and Electronic Engineersf
IGSCC interganular stress corrosion cracking.

IRM intennediatefange monitor
i

-

ISLH inservice Jenk and hydrogtatic
ITC isothermaT' temperature coefficient

tilvI(w%[3
K-relay control relay +.M/ .;

4'f & %
1

LCS Leakage Control Syst h$s k
LEfM linear elastic fractur'e mechafiics b
LER Licensee Event Report 23 ,

LHGR LINEAR HEAT GENERATION RATE & '

LHR linear kat rate gh'
-

LLS low-low set 4
LOCA luss-of-coolant accident
LOC 7 loss of condenser vacuum
LOMFW loss of main feedwater
LOP loss of power i
LOPS. loss of power start
LOVS loss of voltage start
LPCI low pressure coolant injection
LPCS low pressure core spray
LPD local power density
LPI ' low pressure injection
LPRM local power range monitor
LPSI low pressure safety injection
LPSP low power setpoint

(continued)
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t

Acr nyms

APPENDIX A (continued)

(n) m.

V
LPZ low pop'alation zone
LSSS limiting Sa'e;y system settings
LTA lead test an'mbly
LTOP low temperature overpressur^ protection

MAPLHGR maximum average planar liner.r heat generation rate
MAPFAC MAPLHGR factor !
MAPFAC, MAPLHGR factor, flow-dependent component
MAPFAC' f MAPLHGR factor, power-dependent component '

MCPR j g B NIMUM CRITICAL POWER RATIO
MCR , gy meta control room
MCREC geg' m$ control room environmental control
MFI 5 .ameimum. flow interlock

"Q'%f;ssin.4pjMwater isolation valved' 'maattsm fhetion of limiting pcwer density
MFIV
P9.PD
nr'RV metsWeedwater regulation valve
MFW (gninlleadnuhr
MG ' motor gMter'ator
M0C mid J4mef cycigA
MSIS maiW7 team teent30n signal

t

MSIV main stmenitsolation valve
MSLB h;ain steam M ireakt

MSSil main steam sappty va
i

MTC moderator t a ient

NDT nil-ductility _te'mperature
NDTT nil-ductility transition te
PI nuclear instrument #R
NIS Nuclear-Instrumentation System
NMS Neutron Monitoring Systes"
NPSH net positive suction head
NSSS Nuclerr Steam Supply System

ODCP Offsite Dose Calculation Manual
OPDRV operatien with a potential for draining the reactor

veal
OTSG once-thrvugE steam generator

'AM - post-accident monitoring
e"CGC primary containment-combustible gas control
PCI primary containment isolation

.

(continued)
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Acronyms

I APPENDIX A- (continued)

O
-PCIV primary containment isolation valve

PCHRS Primary Containment Hydrogen Recombiner System
PCP Process Control Program
PCPV primary containment purge valve
PCT peak cladding temperature
PDIL power dependent insertion limit
POL power distribution limit
PF position factor
PIP position indication probe
PIV pressere isolation valve
PORV pquerJekrated relief valve
PPS flamt Protective System
PRA $probabill(ticriskassessment
PREACS cMPumpRaesFaustAirCleanupSystem;PenetrationRoom

5 Embasgt" Air <Chaanup System
o PSW pleet servic'e water

P/T pressu $ Aest temperature
PTE PHYSMPTESTa ion
PTLR PRESSURE AN0f RATURE LIMITS REPORT

quality assurance >jghhfi ,g
gf- -QA

QPT quadrant power t1 4 dp
QPTR quadrant power til Mdtio
QS quench spray- .ppf .

'

%g
RACS RodActionControlSysIem
RA0C relaxed axial offset control .

RAS recirculation actuation signal g
RB reactor building 4)y
RBM rod block monitor 1F
RCCA rod cluster control assembly
RCIC reactor core isolation cooling
RCIS Rod Control and Information System
RCP reactor coolant pump
RCPB reactor coolant pressure boundary
RCS Reactor Coolant System
REA rod ejection accident
RHR residual heat remoral
RHR3W residual heat removal service water
RMCS Reactor Manual Control System
RPB reactor pressure boundaries
RPC rod pattern controller
RPC3 reactor power cutback

;

(continued)
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Acronyms

- APPENDIX A (continued)

RPIS Rod Position Information System
RPS- Reactor Protection System
RPT recirculation pump trip
RPV reactor pressure vessel
RS recirculation spray

-RT reference temperature
RTm nil-ductility reference temperature
RTCB reactor trip circuit breaker
RTD resistance temperature detector
RTM s actor trip module

" 3

RTP ED THERMAL POWER
RTS tor Trip System
RWCU , e wi rawal error )

'

r tor water cleanup
RWE
RWL VJpf[ptfd awal limiter
RWM %Wr nimizer
RWP - on k Permit
RWST s u er storage tank

) RWT efue ter tank
.

SAFDL specif e fuel design limits
SBCS Steam sa 01 em
SB0 station ala

= (9 SBVS Shield-Bull V ystem
V SCAT spray chemic t

SCI secondary cont lat
SCR silicon control d rec fier
SDV scram discharge volume /
SDM SHUTDOWN MARGIN

''

SER Safety Evaluation ReportA
SFRCS Steam and Feedwater Rup e Control System
SG steam generator
SGTR steam generator tube rupture
SGTS Standby Gas Treatment System
SI- safety injection
SIAS safety injection actuation signal
SIS safety injection signal
SIT safety injection tank

d
SJAE steam jet air ejector
SL Safety Limit
SLB steam line break
SLC standby liquid control
SLCS Standby Liquid Control System
SPMS Suppression Pool Makeup System
SRM source range monitor
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Acronyms

APPENDIX A (continued)

O
S/RV safety / relief valve
S/RVDL safety / relief valve discharge line
SSPS Solid State Protection System
SSW standby service water
SWS Service Water System
STE special test exception
STS Standard Technical Specifications

TADOT tri tuating device operational test
TCV ntrol valve
TIP sys ng incore probe
TLD ermol nescent dosimeter
TM/LP erm rgia/ low pressure
TS ications
TSV t ne

UHS Ultima e He
y 'Q

VCT volume cont'
VFTP Ventilation ing P ram
VHFT variable high powe ip ,

v/o ' volume percent .,

VS vendor specific

ZPMB zero power mode bypass
a
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