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I PREFACE

i
This NUREG contains improved Standard Technical Specifications (STS) for'

: General Electric (GE) BWR/4 plants and documents the positions of the Nuclear
Regulatory Commission (NRC) based on tne BWR Owners Group's proposed STS.
This document is the result of extensive technical meetings and discussionsi

among the NRC staff, the Nuclear Steam Supply System (NSSS) Owners Groups, the
NSSS vendors, and the Nuclear Management and Resources Council. The improved's

g
STS were developed based on the criteria in the interim Commission Policy
Statement on Technical Specification Improvements for Nuclear Power Reactors,4

dated February 6, 1987. The improved STS will be used as the basis for
developing improved plant-specific technical specifications by individual
nuclear power plant licensees.
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I Recirculation Loops Operating
B 3.4.1'

;

B 3.4 REACTOR COOLANT SYSTEM (RCS)

| B 3.4.1 Recirculation loops Operating

.

: BASES

:

| BACKGROUND The Reactor Coolant Recirculation System is designed to
i provide a forced coolant flow through the core to remove

heat from the fuel. The forced coolant flow removes more
heat from the fuel than would.be possible with just natural
circul tion. The forced flow, theretore, allows operation

| di significantly higher power than would otherwise be
possible. The recirculation system also controls reactivityi

: over a wide span of reactor power by varying the
: recirculation flow rate to control the void cantent of the

moderator. The Reactor Coolant Recirculation System
consists of two recirculation pump loo)s external to the

,

reactor vessel. These loo)s provide t1e piping path for the-
1 driving- flow of water to tic reactor vessel jet pumpt Each

external loop containt one _ variable speed motor driven'

i recirculation pump, 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 coolant pressure boundary and are located inside the;

4 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'subcooled by4

| incoming feedwater. This water passes down the annulus-
! between the reactor vessel wall and the core shroud. A

j portion of the coolant flows from the vessel, through -the
two-external recirculation loops, and becomes the driving .:

i flow for the jet pumps. Each of~the two external
: recirculation loops discharges high pressure flow into an

external manifold, from which individua1' recirculation inlet
i lines are routed to the jet pump risers-within-the reactor
i vessel _ The remaining portion of-the coolant mixture in the
i 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 -4

! flow are mixed -in the jet ) ump throat section. The total
flow then passes through t1e 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. The subcooled water enters the bottom of,

; the fuel channels and contacts the fuel cladding, where heat

i.

(continued)

r
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Recirculation Loops Operating
B 3.4.1

BASES

I
BACKGROUND is transferred to the coolant. As it rises, the coolaat

(continued) 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 introdLces negative
reactivity that must be compensated for to maintain or 'o
increase reactor power. The recirculation fica 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 con,pensate for
reactivity effects of boiling over a wide range of power
generation (i.e., 55 to 100fs of RTP) without having to move
control rods and disturb desirable flux patterns.

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 is
manually controlled.

APPLICABLE The operation of the Reactor Coolant Recirculation System is
SAFETY ANALYSES an initiel condition assumed in the design basis loss of

coolant accident (LOCA) (Ref. 1). During a LOCA caused by a
recir.ulation loop pipe break, the intact loop is assumed to
pro,ide 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
the higher flow. The flow coastdown and core respqnse are
potentially more severe in this case, since the intact loop
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 Chapter 15 of the FSAR.

(continued)

BWR/4 STS B 3.4-2 Rev. O, 09/28/92
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i: Recirculation Loops Operating
B 3.4.1

,

EASES-

!

| APPLICABLE A plant specific LOCA analysis has been performed assuming
SAFETY ANALYSES only one operating recirculation loop. This analysis has

(continued) 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 APLHGR requirements are modified,

| accordingly (Ref. 3).

The transient analyses of Chapter 15 of the FSAR have also
I been performed for single recirculation loop operation
- (Ref. 3) and demonstrate sufficient fiow coastdown
! characteristics to maintai'- fuel thermal mcgins during the
| abnormal operational transients analyzed provided the MCPR

requirements are modified. During single recirculation 1 rop -
operation, modification to the Reactor Protection System
(RPS)averagepowerrangemonitor(APRM) instrument
setpoints is also required to account for the differer.t
relationships between recirculation drive- flow and :eactor
core flow. The APLHGR and MCPR setpoints for siiigle loop

i operation are specified in the COLR. Tlie APRM flow biased
| simulated THERMAL POWER setpoint is in LC0 3.3.1.1, " Reactor

Protection System (RPS)_ Instrumentation."

Recirculation loops operating satisfies Criterion 2 of the
NRC Policy Statement.

LC0 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-(LC0 3.2.1, " AVERAGE PLANAR LINEAR

-

HEAT- GENERATION RATE (APLHGR)"), MCPR limits --(LCO 3.2.2,
" MINIMUM CRITICAL POWER MTIO (MCPR)"), and APRM Flow Biased
Simulated Thermal Power-High setpoint (LCu 3.3.1.1) may be
applied to allow continued operation consistent with the

! assumptions of Reference 3.

\ (continued)
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Recirculation loops Operating
B 3.4.1

BASES (continued)

APPLICABILITY In MODES 1 and 2, requirements 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 A.1

With the requirements of the LC0 not met, the recirculation
loops must be restored to operation with matched flovs
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
requirements of the LCO and the initial conditions of the
accident sequence.

The 24 hour Completion Time is based on the low proba ility
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 tripping 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
the low flow loop jet pumps, causing vibration of the jet
pumps. If zero or reverse flow is detected, the condition
should be alleviated by changing pump speeds to re-establish
forward flow or by tripping the pump. I

I

(continued)
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Recirculation Loops-0perating..

* B 3.4.1
;
;

j. . BASES
.

i
i ACTIONS 8.1
'

(continued) -

.

t With no recirculation loops in operation or the Required
i Action and associated Completion Time of Condition A not
i met, the plant must be brought te a MODE in which the LC0
| does not apply. To achieve this status, the plant must be
! brought to MODE 3 within 12 hours. In-this condition, the

! recirculation loops are not required to be operating because
j of the reduced severity of DBAs and minimal dependence on
: the recirculation loop coastdown characteristics. The
: allowed Completion Time of 12 hours is reasonable, based on
! operating experience, to reach MODE 3 from full power
i conditions in an orderly manner and without challenging
i plant systems.
I
!

i
i SURVEILLANCE SR 3.4.1.1

REQUIREMENTS
This SR ensui.s the recirculation' loops are within the
allowable limits for mismatch. At low core flow (i.e.,,

i < [70]% of rated core. flow), the MCPR requirements provide
[~ larger margins to the fuel cladding integrity Safety Limit

such that the potential adverse effect of early boiling
: transition during a LOCA is reduced. A larger flow mismatch
'

can therefore be allowed when core flow is <-[70]% of rated
; core flow. The recirculation loop jet pump flow, as used in
i this Surveillance, is the summation of the flows from all of
; the jet pumps associated with a single recirculation loop.

The mismatch is measured in terms of percent of rated core -
; flow. If the flow mismatch exceeds the specified limits,
j the loop with the lower flow is considered inoperable. The

SR is not required when both loops are not in operation
i since the mismatch limits are meaningless during single loop
! or natural circulation operation. The Surveillance must be-
| performed within 24 hours after both loops are in operation,
j The 24 hour Frequency is consistent with the Surveillance

Frequency for jet pump-0PERABILITY verification ~ and has been
; shown by operating experience to be adequate to detect off-
j normal jet pump loop flows in a- timely-nanner.
!

|
1

|

i

;_ (continued)
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Recirculation Loops Operating
8 3.4.1

BASES (continued)

i

REFERENCES 1. FSAR, Section [6.3.3.4] .

2. FSAR, Section (5.5.1.4].

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

;

i

e

O

$

1

O
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Jet Pumps
B 3.4.2

B 3.4 REACTOR COOLANT SYSTEM (RCS)

! B 3.4.2 Jet Pumps

i
| BASES

|

BACKGROUND The Reactor Coolant Recirculation System is described in the

|
Cackground section of the Bases for LCO 3.4.1,
" Recirculation Loops Operating," which discusses the

.

operating characteristics of the system and how theseI

|
characteristics affect the Design Basis Accident (DBA)

: analyses.

The jet pumps are part of the Reactor Coolant Recirculation
System and are designed to 3rovide forced circulation
through the core to remove leat from the fuel. The jet

pumps are located in the annular region between 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
t,vj

Each reactor coolant recirculation loop contains ten jet
pumps. Recirculated coolant 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 manifolti 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 drive 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.

,

1
APPLICABLE Jet pump OPERABILITY is an explicit assumption in the design
SAFETY ANALYSES basis loss of coolant accident (LOCA) analysis evaluated in

Reference 1.

O (continued)

b
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Jet Pumps
B 3.4.2

BASES

,

APPLICABLE The capability of reflooding the ore to two-thirds core
SAFETY ANALYSES height is dependent upon the structural integrity of the jet

(continued) pumps. If the structural system, including the beam holding
a jet pump in place, fails, jet pump displacement and
performance 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 reficod phase of a LOCA as well
as the assumed blowdown flow during a LOCA.

Jet pumps satisfy Criterion 2 of the NRC Policy Statement.<

LCO 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 Reactor Coolant Recirculation System will
be consistent with the assumptions used in the licensing
basis analysis (Ref. 1).

~

APPLICABILITY In MODES 1 and 2, the jet pumps are required to be OPERABLE
since there is a large amount of energy in the reactor core
and since the limiting DBAs are assumed to occur in these
MODES. This is consistent with the requirements for
operation of the Reactor Coolant Recirculation System
(LC0 3.4.1).

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

ACTIONS A.1

An inoperable jet pump can increase the blowdown area and
reduce the capability of reflooding during a design basis
LOCA. If one or more of the jet pumps are inoperable, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
MODE 3 within 12 hours. The Completion Time of 12 hours is

(continued)
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Jet Pumps
B 3.4.2

BASES
,

I
'

ACTIONS A.1 (continued)

reasonable, based on operating experience, to reach MODE 3
from full power conditions in an orderly manner and without
challenging plant systems.

{
!

i SURVEILLANCE SR 3.4.2.1
REQUIREMENTS

This SR is designed to detect significant degradation in jet
pump performance that precedes jet pump failure (Ref. 2).
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 relationshi)s. The
allowable deviations from the establishe,i patterns lave been

| p developed based on the variations experienced at plants
| g during normal operation and with jet pump assembly failures
j (Refs. 2 and 3). Each recirculation loop must satisfy one

of the performance criteria provided.

The recirculation pump speed operating characteristics (pump
flow and loop flow versus pump speed) are determined by the
flow resistance from the loop suction through the jet pump

j nozzles. A change in the relationship indicates a plug,
l flow restriction, loss in ) ump hydraulic performance,

leakage, or new flow path 3etween the recirculation pump
|

discharge and jet pump nozzle. For thfs criterion, the pump
flow and loop flow versus pump speed relationship must be|

verified.

| .ndividual jet pumps in a recirculation loop nonnally do not
| aave 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

|
|

(continued)

|
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Jet Pumps
B 3.4.2

BASES

i
SURVEILLANCE SR 3.4.2.1 (continued),

REQUIREMENTS
pumps. This may be indicated by an increase in the relative
flow for a jet pump that has experienced beam cracks.

The deviations from nonnal are considered indicative of a
potential problem in the recirculation drive flow or jet
pucp 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.

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.

This SR is modified by two Notes. Note 1 allows this
Surveillance not to be perfonned until 4 hours after the
associated recirculation loop is in operation, since these
checks can only be performed during jet pump operation. The
4 hours is an acceptable time to establish conditions
appropriate for data collection and evaluation.

Note 2 allows this SR not to be performed when THERMAL POWER
is s 25% of RTP. During low flow conditions, jet pump noise
approaches the threshold response of the associated flow
instrumentation and precludes the collection of repeatable
and meaningful data.

REFERENCES 1. FSAR, Section [6.3] .

2. GE Service Information Letter No. 330, June 9, 1990.

3. NUREG/CR-3052, November 1984.

O
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S/RVs
B 3.4.3

A'
B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 Safety /ReliefValves(S/RVs)
|
l

| BASES

BACKGROUND The ASME Boiler and Pressure Vessel Code requires the
i reactor pressure vessel be protected from overpressure
| during upset conditions 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 thei

| nuclear system will not exceed the ASME Code limits for the
l reactor coolant pressure boundary (RCPB).

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: the
safety mode or the relief mode. In the safety mode (or
spring mode of operation), the spring lotded 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
the main valve piston and opens the main valve. This'

satisfies the Code requirement.
' V Each S/RV discharges steam through a discharge lin- to a

point below the minimum water level in the supprest on pool.
The S/PVs that provide the relief mode are the low-;.w set
(LLS) valves and the Automatic Depressurization System (ADS)
valves. In the ADS mode, valves may be opened manually or,

l automatically at the selected preset pressure. The LLS
requirements are specified in LCO 3.6.1.6, " Low-low Set
(LLS) Valves," and the ADS requirements are specified in'

LC0 3.5.1, "ECCS-Operating."

| APPLICABLE The overpressure protection system must accommodate the most
l

SAFETY ANALYSES severe pressurization transient. Evaluations have
determined that the most severe transient is the closure of

I all main steam isoiation valves _(MSIVs), followed by-reactor
scram on high neutron flux (i.e., failure of the direct
scram associated with MSIV position) (Ref.1). For the,

| purpose of the analyses, [11] S/RVs are a.isumed to operate
| 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

7 (continued)(O
BWR/4 STS B 3.4-11 Rev. O, 09/28/92
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S/RVs
B 3.4.3

BASES

|

APPLICABLE pressure (110% x 1250 psig = 1375 psig). This LC0 helps to
SAFETY ANALYSES ensure that the acceptance limit of 1375 psig is met during

(continued) the Design Basis Event.

Reference 2 discusses sdditional events that are expected to
actuate the S/RVs. From an overpressure standpoint, these
events are bounded by the MSIV closure with flux scram event
described above.

S/RVs satisfy Criterion 3 of the NRC Policy Statement.

__

LC0 The safety function of [11] S/RVs are required to be
OPERABLE to satisfy the assumptions of the safety analysis
(Refs. 1 and 2). The requirements of this LC0 are
applicable only to the capability of the S/RVs to
mechanically open to relieve excess pressure when the lift
setpoint is exceeded (safety function).

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 . : point
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 to provide an added degree of conservatism.

Operation with fewer valves 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.

!
t

APPLICABILITY In MODES 1, 2, and 3, all S/RVs must be OPERABLE, since
considerable energy may be in the reactor core and the

i

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

i that the Residual Heat Removal (RHR) System is capable of
dissipating the core heat.

1 ;

(contir,ued)
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S/RVs
B 3.4.3

BASES

APPLICABILITY In MODE 4, decay heat is low enough for the RHR System to
and reactor pressure is low enough(continued) provide adequate cooling,R cannot be approached by assumedthat the overpressure lim

operational transients cr 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 A,1

With the safety function of one [or two] [ required] S/RV[s]
inoperable, the remaining OPERABLE S/RVs are capable of
providing the necessary overpressure protection. Because of
additional design margin, the ASME Code limits for the RCPB
can also be sa'isfied with two S/RVs inoperable. However,
the overall 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 a limited time only.
,

( y) The 14 day Completion Time to restore the inoperable
<~

'

required 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.

B.1 and 8.2

With less than the minimum number of required S/RVs
OPERABLE, a transient may result in the violation of the
ASME Code linit on reactor pressure. If the safety function
of the inoperable required S/RVs cannot be restored to
OPERABLE status within the associated Completion Time of
Required Action A.1, or if the safety function of [three] or
more [ required] S/RVs is inoperable, the plant must be
brought to a MODE in which the LC0 does not apply. To

achieve this status, the plant must be brought to MODE 3
i w thin 12 hours and to MODE 4 within 36 hours. The allowedi

Completion Times are reasonable, based on operating!

experience, to reach required plant conditions from full
,

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

(continued)
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S/RVs
B 3.4.3

BASES (continued)
,

SURVEILLANCE SR 3.4.3.1
REQUIREMENTS

|

This Surveillance requires that the [ required] S/RVs will |

'open at the pressures assumed in the safety analysis of
Reference 1. The demonstration of the S/RV safe lift !

settings must be performed during shutdown, since this is a
benchtest[,tobedoneinaccordancewiththeInservice
Testing Program] . The lift setting pressure shall
correspond to ambient conditions of the valves at nominal |
operating temperatures and pressures. The S/RV setpoint is )
i [3]% for OPERABILITY; however, the valves are reset to l

i 1% during the Surveillance to allow for drift.

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

4

SR 3.4.3.2

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

'

OPERABILITY and the setpoints for overpressure protection
are verified, per ASME Code requirements, i,rior to valve
installation. Therefore, this SR is modified by a Note that
states the Surveillance is not required to be performed
until 12 hours after reactor steam dome pressure is
a [920] psig. The 12 hours allowed for manual actuation
after the required pressure is reached is sufficient to
achieve stable r.onditions for testing and provides a
reasonable time to complete the SR. If a valve fails to
actuate due only to the failure of the solenoid but is
capable of opening on overpressure, the safety function of
the S/RV is considered OPERABLE.

(continued)
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S/RVs
B 3.4.3

BASES i

|
SURVEILLANCE SR 3.4.3.2 (continued)
REQUIREMENTS

The 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 setpoint testing.l

!

REFERENCES 1. FSAR, Section [5.2.2.2.4].

2. FSAR, Section [15] .

:--.

A g

A

i

,

a
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RCS Operational LEAKAGE
B 3.4.4

B 3.4 REACTOR COOLANT SYSTEM (RCS)

! 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 intev iaces 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 LCD specifies the types and limits of LEAKAGE.

10 CFR 50, Appendix A, GDC 30 (Ref.1), requires means for
detecting and, to the extent practical, identifying the

9 source of reactor coolant LEAKAGE.

The safety significance of RCS LEAKAGE from the RCPB varies
widely depending on the source, rate, and duration.

~

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 pennit
them to take corrective action should a leak occur that 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 lhese systems should be detected
and isolated from the primary containment atmosphere, if
possible, so as not to mask RCS operational LEAKAGE
detection.

This LC0 deals with protection of the RCPB from degradation.

and the core from inadequate cooling, in addition to
preventing the accident analyses radiation release
assumptions from being exceeded. The ccnsequences of
violating this LCO include the possibility of a loss of

s

coolant accident.

(continued)
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RCS Operational LEAKAGE
B 3.4.4

O
BASES (continued)

l

APPLICABLE The allowable RCS operational LEAKAGE limits are based on
SAFETY ANALYSES the )redicted and experimentally observed behavior of pipe

crac(s. The normally expected background LEAKAGE due to
equipment design and the detection capability of the.
instrumentation for determining system LEAKAGE were also
considered. The evidence from experiments suggests that,
for LEAKAGE even greater than the specified unidentified
LEAKAGE limits, the probability is small that the
imperfection or crack 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, 2
and 3) shows that leakage rates of hundreds of gallons per
minute will precede crack instability (Ref. 4).

The low limit on increase in unidentified LEAKAGE assumes a
failure mechanism of intergranular stress corrosion cracking
(IGSCC) that 3roduces t' ^ cracks. This flow increase

p limit is capa)1e of prov .g an ear y warn ng of suchl i
deterioration.i

No applicable safety analysis assumes the total LEAKAGE
limit. The total LEAKAGE limit considers RCS inventory
makeup capability and drywell floor sump capacity.

RCS operational LEAKAGE satisfies Criterion 2 of the NRC
Policy Statement.

LC0 RCS operational LEAKAGE shall be limited to:

a. Pressure Boundar( LEAKAGE

No pressure boundary LEAKAGE is allowed, being
indicative of material degradation. LEAKAGE of this
type is unacceptable as the leak itself could cause
further deterioration, resulting in higher LEAKAGE.
Violation of this LC0 could result in continued
degradation of the RCPB. LEAKAGE past' seals and
gaskets is not pressure boundary LEAKAGE.

. 'O (continued)
1
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RCS Operational LEAKAGE
B 3.4.4

BASES
.

LC0 b. Unidentified LEAKAGE
(continued)

The 5 gpm of unidentified LEAKAGE is allowed as a i

reasonable minimum detectable amount that the
containment air monitoring, drywell sump level
monitoring, and containment air cooler condensate flowr

rate monitoring equipment can detect within a
reasonable time period. Violation of this LC0 could
result in continued degradation of the RCPB.

c. Total 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 LC0 indich+.es an unexpected amount
of LEAKAGE and, therefore, coeld indicate new or
additional degradation in an RCPB component or system.

d. Unidentified LEAKAGE increase

An unidentified LEAKAGE increase of > 2 gpm within the
previous [4] 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; temporaryi

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.

APPLICABILITY In MODES 1, 2, and 3, the RCS operational IAKAGE LC0
applies, because the potential for RCPB LEAKAGE is greatest
when the reactor is pressurized.

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

|

!

(continued)
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RCS Operational LEAKAGE
B 3.4.4

BASES (conthued)

ACTIONS A.1

With RCS unidentified or total LEAKAGE greater than the
limits, actions must be taken to reduce the leak. Because
the LEAKAGE limits are conservatively below the LEAKAGE that
would constitate a critical crack size, 4 hours is allowed
to reduce the LEAKAGE rates before the reactor must be shut
down. If an unidentified LEAKAGE has been identified and
quantified, it may be reclas';ified and considered as
identified LEAKAGE; however, the total LEAKAGE limit would
remain unchanged.

B.1 and 8.2

An unidentified LEAKAGE increase of > 2 gpm within a 4 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 not to be
the source of the LEAKAGE within the required Completion
Time. For an unidentified LEAKAGE increase greater than
required limits, an alternative to reducing LEAKAGE to
within limits is to evaluate service sensitive type 304 ands
type 316 austenitic stainless steel piping that is subject
to high stress or that contains relatively stagnant or
intermittent flow fluids and eliminate it as the source of
the increased LEAKAGE. This type piping is very susceptible
to IGSCC.

The 4 hour Completion Time is reasonable to properly verify
the source before the reactor must be shut down without
unduly jeopardizing plant safety.

C.1 and C.2

If any Required Action and associated Completion Time of
Condition A or 8 is not met or if pressure boundary LEAKAGE
exists. the plant must be brought to a MODE in which the LC0
does not apply. To achieve this status, the plant must be
brought to MODE 3 within 12 hours and to MODE 4 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant safety systems.

O
V (continued)i
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RCS Operational LEAKAGE
B 3.4.4

BASES (continued)

4

SURVEILLANCE SR 3.4.4.1
REQUIREMENTS

The RCS LEAKAGE is monitored by a variety of instruments
designed to provide alarms when LEAKAGE is indicated and to
quantify t'ie various types of LEAKAGE. Leakage detection
instrumentation is discussed in more detail in the Bases for
LC0 3.4.6, "RCS Leakage Detection Instrumentation." 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 5. In
conjunction with alarms and other administrative controls,
an 8 hour frequency for this Surveillance is appropriate for
identifying LEAKAGE and for tracking required trends+

(Ref. 6).

|

REFERENCES 1. 10 CFR 50, Appendix A, GDC 30.

2. GEAP-5620, April 1968..

3. N" REG-76/067, October 1975.

4. FSAR, Section [5.2.7.5.2].

5. Regulatory Guide 1.45.

6. Generic Letter 88-01, Supplement 1.

-

O
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RCS PIV Leakage
B 3.4.5

e

/

( B 3.4 REACTOR COOLANT SYSTEM (RCS)
'

B 3.4.5 RCS Pressure Isolation Valve (PIV) Le:kage

1 BASES

BACKGROUND The function of RCS PlVs is to separate the high pressure
RCS from an attached low pressure system. This protects the
RCS pressure boundary described in 10 CFR 50.2,
10 CFR 50.55a(c), and GDC 55 of 10 CFR 50, Appendix A
(Refs. 1, 2, and 3). RCS PIVs are defined as any two
normally closed valve: in series within the reactor coolant'

pressure boundary (RCPB). PIVs are designed to meet the
requirements of Reference 4. During their lives, these
valves can produce- varying amounts of r. e. tor coolant
leakage through either normal operational Mar or mechanical
deterioration.

The RCS PlV LC0 allows RCS high prassure. operation when4

leakage through these volves exists in amounts that do not
compromise safety. ThePIVleakagelimitappliestoeach
individual valve. Leakage through these va.ves is not
included in any allowable LEAKAGE specified in LC0 3.4.4,,

"RCS Operational LEAKAGE."

* ' 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 that
the PIVs between the RCS and the connecting systems are
degraded or degrading. PlV leakage coula lead to
overpressure of the low pressure piping or components.
Failure consequences could be a loss of coolant accident
(t0CA) outside of containment, an unanalyzed event that
c6pid degrade the ability for low pressure injection.

A study (Ref. 5) evaluated various PIV configurations to
determine the probability of intersystem LOCAs. This study

<

j concluded that periodic leakage testing of the PIls can
. substantial'.y reduce intersystem LOCA pn hability.

; PIVs are provided to isolate the RCS from the following
typically connected systems: ,

a. Resi6ual Heat Removal (RHR) System;

b. Core Spray System;

O
.-

(continued)
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RCS P1V Leakage;

B 3.4.5

BASES

BACKGROUND c. High Pressure Coolant Injection System; and |

(continued)
d. Reactcr Core Isolation Cooling Syntem.

The P1Vs are listed in Reference 6.

_ - _ .

APPLICABLE Reference 5 evaluated various PlV configurations, leakage
SAFETY ANALYSF.- testing of the valves, and operational changes to determine

the effect on the probability of intersystem LOCAs. This I
study concluded that periodic leakage testing of the PIVs ;
can substantially reduce the probability of an intersystem j
LOCA. I

l

PlV leakage ;s not considered in any Design Basis Accident
analyses. This Specification provides for monitoring the
condition of the RCPB to detect P!V degradation that has the
rotential to cause a LOCA outsiae of containment. RCS P!V'

leakage satisfies Criterion 2 of the NRC Policy Statement.

LCO RCS PIV leakage is leakage into closed systems connected to
the P'S. Isolation valve leakage is usually on the order of
drops per minute. Leakage that increases significintly
suggests that something is o)erationally wrong and
cor:ective action must be ta(en. 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.

The LCO PlV leakage limit is 0.5 gpm per nominal inch of
valve size with a maximum limit of 5 gpm (Ref. 7).

Reference 7 permits leakage testing at a lower pressure
diff'rential than between the specified maximum RCS pressure
and the normal pressure of the connected syst~i during RCS
operation (the maximum prersure differential). The observed
rate may be adjusted to the maximua pre: . ire differential by
assuming leakage is directly proportionc.; to the pressure
differential to the one-half wer.

!

..

(contiitued) ,
i
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RCS P!V Leakage
B 3.4.5

BASES (continued)

APPLICABIL11Y In MODES 1, 2, and 3, this LC0 applies because the PlV
leakage potential is greatest when the RCS is pressurized,
in MODE 3, valves in the RHR shutdown cooling flow path are
not required to meet the requirements of this LC0 when in
the shutdown cooling mode of operation.

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.

ACTIONE The ACTIONS are modified by two Notes. Note 1 has been
provided to modify the ACTIONS related to RCS PlV flow
paths. Section 1.3, Ccmpletion Times, specifies once a
Condition has been entered, subsecuent trains, subsystems,
components, or variables expressec in the Conditica
discovered to be inoperable or not within limits will not
result in separate entry into the Condition. Section 1.3

O also specifies Recuired Actions of the Condition continue to
apply for each adcitional failure, with Completion Times
based on initial entry into the Condition. However, the
Required Actions for the Condition of RCS PlV letkage limits
exceeded provide appropriate compensatory measures for
separate affected RCS PlV flow paths. As such, a Note has
been provided that allows separate Condition entry for each
affected RCS PlV flow path. Note 2 requires an evaluation
of affected systems if a PlV is inoperable. The leakage may
have affected system OPERABILITY, or isolation of a leaking
flow path with an alternate valve may have degraded the
ability of the interconnected system to perform its safety
function. As a result, the applicable Conditions and
Required Actions for systems made inoperable by PIVs must be
entered. This ensures appropriate remedial actions are
taken, if necessary, for the affected systems.

A.1 and A2

If leakage from one or more RCS PIVs is not within limit,
the flow path must be isolated by at least one closed
manual, deactivated, automatic, or check valve within
4 hours.

(continued)
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B 3.4.5

BASES

-
,

|ACTIONS %.1 and A.2 (continued)

Required Action A.1 and Renuired Action A.2 are modified by
a Note stating that the valves used for isolation must meet
the same leakage requirements as the PlVs and must be on the
RCPB [or the high pressure portion of the system].

Four hours provides time to reduce leakage in excess of the
allowable limit and to isolate the flow path if leakage
cannot be reduced while corrective actions to reseat the
leaking PlVs are taken. The 4 hours allows tim? for these
actions and restricts the time of operation with leaking
valves.

Required Action A.2 specifies that the double isolation
barrier oi two valves be restored by closing another valve
qualified for isolation or restoring one leaking PlV. The
72 hour Completion Time considers the time required to
complete the action, the low probability of a second valve
failing during this time period, and the low probability of
a pressure boundary rupture of the low pressure ECCS piping
when overpressurized to reactor pressure (Ref. 8).

OB.1 and B.2

If leakage cannot be reduced or the system isolatd, the
plant must be brought to a MODE in which the LC0 oues not
apply. To achieve this status, the plant must be brought to
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 reasonable, based on operating experience, to achieve
the required plant conditions from full power conoitions in
an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

Performance of leakage testing on each RCS PlV is required
to verify that leakage is below the saecified limit and to

,

identify each leaking valve. The lea (age limit of 0.5 gpm
per inch of nominal valve diameter up to 5 gpm maximum
applies to each valve. Leakage testing requires a stable
pressure condition. For the two PIVs in series, the leakage

(continued)
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B 3.4.5

BASES

SURVEILLANCE SR 3. 4. 5J (continued)
REQUIREMENTS

requirement applies to each valve individually and not to
the combined leakage across both valves. If the PIVs are
not individually leakage tested, one valve may have failed
completely anc' 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 18 month Frequency required by the Inservice Testing
Program is within the ASME Code, Section XI, Frequency
requirement and is based on the need to perfom this
Surveillance during an outage and the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power.

This SR is modified by a Note that states the leakage
Surveillance is not required to be performed in H0DE 3.
Entry into MODE 3 is permitted for leakage testing at high
differential nressures with stable conditions not possible
in the lower MODES.

O
REFERENCES 1. 10 CFR 50 9

2. 10CFR50.55a(c).

3, 10 CFR 50, Appendix A, GDC 55.

4. ASME, Boiler and Pressure Vessel Code, Section XI,
IWV.

5. NUREG-06/7, May 1980.

6. FSAR,Section[ ].
7. ASME, Boiler and Pressure Vessel Code, Section XI,

IWV-3423(e).

8. NEDC-31339, November 1986.

I ==
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RCS Leakage Detection Instrumentation
B 3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 9CS Leakage Detection Instrumentation

BASES

BACKGROUND GDC 30 of 10 CrR 50, Appendix A (Ref. 1), requires means for
detecting and, to the extent practical, identifying the
location of the source of RCS LEAKAGE. Regulatory
Guide 1.45 (Ref. 2) describes acceptable methods for
selecting leakage detection systems.

Limits on LEAKAGE from the reactor coolant pressure boundary
(RCPB) are required so that appropriate action can be taken
before the integrity of the RCpB is impaired (Ref. 2).
Leakage detection 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 LC0 3.4.4, "RCS
Operational LEAKAGE," discuss the limits on RCS LEAKAGE
rates.

Systems for separating the LEAKAGE of an identified source
from an unidentified source are necessary to provide prom)t
and quantitative information to the operators to permit t1em
to take immediate corrective action.

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 )rimary means of
cuantifying LEAKAGE in the drywell is tie drywell floor
c rain sump monitoring system.

The drywell floor drain sump monitoring system monitors the
LEAKAGE collected in the floor drain sump. This
unidentified LEAKAGE consists of LEAKAGE from control rod
drives, valve flanges or packings, floor drains, the Closed
Cooling Water System, and drywell air cooling unit
condensate drains, and any LEAKAGE not collected in the
drywell equipment drain sump. The primary containment 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)
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BACKGRO db if the imp fills to the high level setpoint before the
'i %xdl t imer e, e an alarm sounds in the control room, indicating

;1"% . ate into the sump in excess of a preset limit.

tiow indicator in the discharge line of the drywell flooro

train sump pumps provides flow indication in the control
room. The pumps can also be started from the control room.

The primary containtaent air monitoring systems continuously
monitor the primary containment 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 primary containment atmosphere particulate and gaseous
radioactivity monitoring systems are not capable of
quantifying LEAKAGE rates, but are sensitive enough to
indicate increased LEAKAGE rates of 1 gpm within 1 hour.
Larger r.nanges in LEAKAGE rates are detected in
proporti:nally sharter times (Ref. 3).

Condensate from four of the six primary containment coolers
is routed to the primary containment floor drain sump and is

O monitored by a fiow transmitter that orovides indication and
alarms in the control room. This primary containment air
cooler condensate flow rate monitoring sy..em 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 alam of excess LEAKAGE in the control room.

A control room alam 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)
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B 3.4.6

BASES

|

APPLICABLE RCS leakage detection instrumentation satisfies Criterion 1
SAFETY ANALYSES of the NRC Policy Statement.

(continued)

LC0 The drywell floor drain 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 moni>.oring portion of the
system must be OPERABLE. The ott er monitoring systems
provide early alanns to the operators so closer examination
of oth'r 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.

APPLICABILITY In MODES 1, 2, and 3, leakage detection systems are required
to be OPERABLE to support Lr0 3.4.4. This Applicability is
consistent with that for LCu 3.4.4.

O
ACTIONS A.1

With the drywell floor drain sump monitoring system
inoperable, no other form of sampling can provide the
equivalent information to quantify leakage. However, the
primary containment atmospheric activity monitor [and the
primary containment air cooler condensate flow rate monitor)
will provide indication of changes in leakage.

With the drywell floor drain sump monitoring system
inoperable, but with RCS unidentified and total LEAKAGE
being determined every 8 hours (SR 3.4.4.1), operation may
continue for 30 days. The 30 day Completion Time of
Required Action A.1 is acceptable, based on operating
experience, considering the multiple forms of leakage
detection that are still available. Required Action A.1 is
modified by a Note that states that the provisions of
LCO 3.0.4 are not applicable. As a result, a H0DE change is

allowed when the drywell floor drain sump monitoring,(systemis inoperable. This allowance is provided because o Ser
instrumentation is available to monitor RCS leakage.

} (continued)
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RCS Leakage Detection Instrumentation
B 3.4.6'

BASES

ACTIONS B.1 and B.2
(continued)

With both gaseous and particulate primary containment i

atmospheric monitoring channels inoperable, grab samples of ,

the primary containment atmosphere must be taken and '

analyzed to provide periodic leakage information. [Provided
,

a sample is obtained and analyzed once every 12 hours, the
plant may be operated for up to 30 days to allow restoration '

of at least one of the-required monitors.] [Provideda
sample is obtained and analyzed every 12 hours, the plant

'

may continue operation since at least one other form of .

drywell leakage detection (]i.e., air cooler condensate-flowrate monitor) is available.

The 12 hour interval provides aeriodic information -that is
adequate to detect LEAKAGE. T1e 30 day Com)1etion Time for

-

restoration recognizes that at least one otler fonn of
leakage detection is available.

The Required Actions are modified by a Note that states-that
the provisions of LCO 3.0.4 are not ap)11 cable. As a'

result, a MODE change is allowed when Joth the gaseous and
particulate primary containment atnospheric monitoringO channels are inoperable. This allowance'is provided because
other instrumentation is available to monitor RCS leakage.

.__.

.C_d

With the required primary containment air cooler condensate
flow rate monitoring system inoperable, SR 3.4.5.1 must be
performed every 8 hours to provide periodic information of
activity in the primary containment at a more frequent
interval than the routine Frequency of SR 3.4.7.1. The
8' hour interval provides periodic ~ infuniiativii Lliet is
adequate to detect LEAKAGE and recognizes that other forms
of leakage detection are available. However, this Required
Action is modified by a Note that allows this action to be
not ap)1icable if the-required primary containment
atmospleric monitoring system is inoperable. Consistent
with SR 3.0.1, Surveillances are not required to be
performed on inoperable eqeipment.

_ _

\

(continued)
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RCS Leakage Detection instrumentation
B 3.4.6

BASES

ACTIONS D.1 and 0.2
-

(continued)
With both the primary containment gaseous and particulate
atmospheric monitor channels and the primary containment air
cooler condensate flow rate monitor inoperable, the only
means of detecting LEAKAGE is the drywell floor drain sump
monitor. This condition does not provide the recuired
diverse means of leakage detection. The Requirec 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.

The Required Actions are modified by a Note that states that
the provisions of LCO 3.0.4 are not ap)11 cable. As a
result, a MODE change is allowed when )oth the gaseous and
particulate primary containment atmospheric monitoring
channels and air cooler condensate flow rate are inoperable.
This allowance is provided because other instrumentation is

_ available to monitor RCS leakage. .__

E.1 and E.2

If any Required Action of Condition 4, B, [C, or D] cannot
be met within the associated Completion Time, the plant must
be brought to a MODE in which the LC0 does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 12 hours and MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to perfonn the actions in an orderly manner and
without challenging plant systems.

f_d

With all required monitors inoperable, no required automatic
means of monitoring LEAKAGE are available, and immediate
plant shutdown in accordance with LC0 3.0.3 is required.

(continued)
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B 3.4.6

BASES (continued)

:

SURVElLLANCE SR 3.4.6.1
REQUIREMENTS

This SR is for the performance of a CHANNEL CHECK of the
,

required primary containment atmospheric monitoring system.
The check gives reasonable confidence that the channel is
operating properly. The frequency of 12 hours is based on
instrument reliability and is reasonable for detecting off
nomal conditions.

SR 3.4.6.2
'

This SR is for the performance of a CHANNEL FUNCTIONAL TEST
of the required RCS leakage detection instrumentation. The
test ensures that the monitors can perform their function in
the desired manner. The test also 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.

SR 3.4.6.3

This SR is for the performance of a CHANNEL CALIBRATION of-
required leakage detection instrumentation channels. The

. calibration verifies the accuracy of the instrument string,
( including the instrun,ents located inside containment. The

Frequency of [18] months is a typical refueling cycle and
considers channel reliability. Operating experience has
proven this Frequency is acceptable.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 30.

2. Regulatory Guide 1.45, May 1973.

3. FSAR,Section[5.2.7.2.1].

4. GEAP-5620, April 1968.

5. NUREG-75/067, October 1975.

6. FSAR, Section [5.2.7.5.2] .

O
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RCS Specific Activity
i B 3.4.7

8 3.4 REACTOR COOLANT SYSTEM (RCS)

i B 3.4.7 RCS Specific Activity

BASES

:

BACKGROUND During circulation, the reactor coolant acquires radioactive
materials due to release of fission products from fuel leaks
into the reactor coolant and activation of corrosion
products in the reactor coolant. These radioactive
materials in the reactor coolant can plate out in the RCS,
and, at times, an accumulation 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 on the 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 LC0 contains both iodine and gross specific activity
limits. The iodine isotopic activities per gram of reactor
coolant are expressed in terms of a DOSE EQVIVALENT l-131.
Total specific reactor coolant activity is limited on the
basis of the 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
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
body doses at the site boundary, resulting from an MSLB

(continued)
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BASES

|
APPLICABLE outside containment during steady state operation, till not
SAFETY ANALYSES exceed 10'4 of the dose guidelines of 10 CFR 100.

(continued)
The limits on specific activity are values from a parametric
evaluation of typical site locations. These limits are
conservative because the evaluation considered more
restrictive parameters than for a s)ecific site, such as the
location of the site boundary and tie meteorological
conditions of the site.

RCS specific activity satisfies Criterion 2 of the NRC
Policy Statement.

,

LC0 The specific iodine activity is limited to 5 [0.2] pCi/gm
DOSE EQUIVALENT I-131, and the gross specific activity is
limited to 100/E Ci/gm. These limits ensure the source
term assumed in the safety analysis for the HSLB is not
exceeded, so any release of radioactivity to the environment
during an MSLB is less than a small fraction of the
10 CFR 100 limits.

O-

! APPLICABILITY In H0DE 1, and H0 DES 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 primary coolant to the
environment in the event of an MSLB outside of primary
containment.

In H0 DES 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.

ACTIONS A.1 and A.2

When the reactor coolant specific activity exceeds the LC0
DOSE EQUIVALENT I-131 limit, but is s 4.0 Ci/gm, samples
must be analyzed for DOSE EQUIVALENT I-131 at least once
every 4 hours. In addition, the specific activity must be
restored to the LC0 limit within 48 hours. The Completion

(continued)
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|

ACTIONS A.1 and A.2 (continued)

Time of on'e every 4 hours is based on the time needed to
take and caalyze a sample. The 48 hour Completion Time to

,

restore the activity level provides a reasonable time for
temporary coolant activity increases (iodine spikes or crud
bursts) to be cleaned up with the normal processing systems.

B l. B.2.1. B.2.2.1. and 8.2.2.2

If the DOSE EQUIVALENT l-131 cannot be restored to s 0.2
Ci/gm within 48 hours, or if at any time it is > 4.0
Ci/gm it must be detenniris at least once every 4 hours

and all the main steam lines must be isolated within
:2 hours. Isolating the main steam lines precludes the
possibility of releasing radioactive material to the
environment in an amount that is more than a small fraction
of the requirements of 10 CTR 100 during a postulated MSLB
accident.

Alternatively, the plant c.in be placed in MODE 3 within
12 hours and in MODE 4 within 36 hours. This option is
provided for those instances when isolation of main steam
lines is not desired (e.g., due to the decay hect loads).
In MODE 4, the requirements of the LCO are no longer
applicable.

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. Also, the allowed Completion
Times for Required Actions B.2.2.1 and B.2.2.2 for placing
the unit in MODES 3 and 4 are reasonable, based on operating
experience, to achieve the required plant conditions from
full power conditions in an orderly manner and without
challenging plant systems.

C.I. C.2.1. and C.2.2

When the reactor coolant specific activity is > 100/8
Ci/gm, all main steam lines must be isolated within

12 hours. Closing the MSIVs eliminates the potential

(continued)
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|
ACTIONS C.l. C.2.1. and C.2.2 (continued)

radioactivity release path to the environment during an MSLB
event.

Alternatively, the plant can be placed in MODE 3 within
12 hours and in MODE 4 within 36 hours. This option is
provided for those instances when isolation of main steam
lines is not desired (e.g., due to the decay heat loads).
In H0DE 4, the requirements of the LCO are no longer
applicable.

The 12 hour Completion Time is reasonable, based on
operating experience, to isolate the main steam lines,
without challenging plant systems. Also, the allowed
Completion Times for Required Actions C.2.1 and C.2.2 are
reasonable, based on operating experience, to reach the
recuired plant conditions from full power conditions in an
orcerly manner and without challenging plant systems.

O SURVEILLANCE SR 3.4.7.1

Q REQUIREMENTS
This SR requires perfonning a gamma isotopic analysis as a
measure of the gross specific activity of the reactor
coolant at least once per 7 days. While basically a
quantitative measure of radionuclides with half lives longer
than 15 minutes, excluding iodines, this measurement is the
sum of the degassed gamma activities and the gaseous 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 LCO limit
under normal operating conditions. The 7 oay Frequency
considers the unlikelihood of a gross fuel failure during
this short time frame.

:

!

SR 3.4.7.2

This Surveillance is performed to ensure iodine remains
within limit during nonnal operation. The 31 day Frequency

i

is adequate to trend changes in the iodine activity level

(continued)
O
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i

SURVEILLANCE SR 3.4.7.2 (continued) .

I

REQUIREHENTS
considering gross specific activity is monitored every
7 days.

1

This SR is modified by a Note that requires this
Surveillance to be parformed only in MODE 1 because the
level of fission products generated in other MODES is much
less.

SR 3.4.7.3
-

A radiochemical analysis for G determination is required
every 184 days with the plant operating in MODE 1 with
equilibrium conditions. The B determination directly
relates to the LCO and is required to verify plant operation
within the gross specific activity LC0 limit. The analysis
for G is a measurement of the average energies per
disintegration for isotopes with half lives longer than
l' '',nutes, excluding lodines. Operating experience has
si,.wn that B does not change rapidly and the Frequency of
184 days recognizes this.

This SR has been modified by a Note that states that
sampling is required to be performed within 31 days after 6
minimum of 2 effective full power days and 20 days of MODE 1
operation have elapsed since the reactor was last
subcritical for at least 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. 10 CFR 100.11, 1973.

2. FSAR,Section[15.1.40].

O
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RHR Shutdown Cooling System-Hot Shutdown
B 3.4.8

B 3.4 REACTOR COOLANT SYSTEM (RCS),

'

B 3.4.8 Residual Heat Removal (RHR) Shutdown Cooling System-Hot Shutdown

BASES
..

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat
during the decay of fission products and increases the
temperatu e of the reactor coolant. This decay heat must be
removed to reduce the temperature of the reactor coolant to
5 200'F. This decay heat removal is in preparation for
performing refueling or maintenance operations, or for
keeping the reactor in the Hot Shutdown condition.

The two redundant, manually controlled shutdown cooling
subsystems 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 tie same recirculation loop.
Each pump discharges the reactor coolant, af ter . circulation
through the respective heat exchanger, to the reactor via
the associated recirculation loop. The RHR heat exchangers
transfer heat to the RHR Service Water System (LCO 3.7.1,
" Residual Heat Removal Service Water (RHRSW) System").

!
'

APPLICABLE Decay heat removal by operation 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 important safety function that
must be accomplished or core damage could result. Although
the RHR shutdown cooling subsystem does not meet a specific
criterion of the NRC Policy Statement, it was identified in
the NRC Policy Statement as a significant contributor to
risk reduction. Therefore, the RHR Shutdown Cooling System
is retained as a Technical Specification.

LC0 Two RHR shutdown cooling subsystems are required to be
OPERABLE, and when no recirculation ) ump is in operation,
one shutdown cooling subsystem must )e in operation. An
OPERABLE RHR shutdown cooling subsystem consists of one
OPERABLE RHR pump, one heat exchanger, and the associated
piping and valves. The two subsystems have a common suction
source and are allowed to have a common heat exchanger and

O (continued)
O1
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BASES

i

LC0 common discharge piping. Thus, to meet the LCO, both aumps
(continued) in one loop or one pump in each of the two loops must )e

OPERABLE. Since the piping and heat exchangers are passive
components that are assumed not to fail, they are allowed to
be common to both subsystems. Each shutdown cooling
subsystem is considered OPERABLE if it can be manually
aligned (remote or local) in the shutdown cooling mode for
removal of decay heat. In MODE 3, one RHR shutdown 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.
However, to ensure adequate core flow to allow for accurate
average reactor coolant temperature monitoring, nearly
continuous operation is required.

Note 1 permits both RHR shutdown cooling subsystems to be
shut down for a period of 2 hours in an 8 hour period
provided one subsystem is OPERADLE. Note 2 allows one RHR
shutdown cooling subsystem to be inoperable for up to
2 hours for performance of Surveillance tests provided the
remaining RHR shutdown cooling subsystem is OPERABLE. These
tests may be on the affected RHR System or on some other
plant system or component that necessitates placing the RHR
System in an inoperable status during the performance. This
is permitted because the core heat generation can be low
enough and the heatup rate slow enough to allow some changes
to the RHR subsystems or other operations requiring RHR flow
interruption and loss of redundancy.

_

APPLICABILITY In MODES 1 and 2, and in MODE 3 with reactor steam dome
pressureabove[theRHRcutinpermissivepressure],this
LCO is not applicable. 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 heat removal at reactor
pressures above the RHR cut in permissive pressure is
typically accomplished by condensing the steam in the main
condenser. Additionally, in MODE 2 below this pressure, the
OPERABILITY requirements for the Emergency Core Cooling
Systems RCCS) (tC0 3.5.1, "ECCS-Operating") do not allow
placing the RHR shutdown cooling subsystem into operation.

(continued)
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RHR Shutdown Cooling System-Hot Shutdown
B 3.4.8

BASES

|

APPLICABILITY InMODE3withreactorsteamdomepressurebelow(theRHR
(continued) cut in aermissive cressure? (i.e., the actual pressure at

which t1e interloc c -esetsJ the RHR System may be operated
in the shutdown cooling mode to remove decay heat to reduce
or maintain coolant temperature.

The requirements for decay heat removal in HODES 4 and 5 are
discussed in LCO 3.4.9, " Residual Heat Removal (RHR)
Shutdown Cooling System-Cold Shutdown"; LCO 3.9.8,
" Residual Heat Removal (RHR)-High Water level"; and
LC0 3.9.9, " Residual Heat Removal (RHR)-Low Water Level."

__

ACTIONS A.1. A.2. and A.3

With one or both required RHR shutdown cooling subsystems
inoperable for decay heat removal, the inoperable
subsystem (s) must be restored to OPERABLE status without
delay. In this condition, the remaining OPERABLE subsystem
can provide the necessary decay heat removal. The overall
reliability is reduced, however, because a single failure in

O the OPERABLE subsystem could-result in reduced RHR shutdown
cooling capability.

With one of the two required RHR shutdown cooling subsystems
inoperable, the remaining subsystem is capable of providing
the required decay heat removal. However, the overall
reliability is reduced. Therefore, an alternate method of
decay heat removal must be provided. With both RHR shutdown
cooling subsystems inoperable, an alternate method of decay
heat removal must be 3rovided in addition to that provided
for the initial RHR slutdown cooling subsystem
inoperability. This re-establishes backup decay heat
removal capabilities, similar to the requirements of the
LCO. The 1 hour Completion Time is based on the decay heat
removal function and the probability of a loss of the
available decay heat removal capabilities.

The required cooling capacity of the alternate method should
be ensured by verifying (by calculation or demonstration)
its capability to maintain or reduce temperature. Decay
heat removal by ambient losses can be considered as
contributing to the alternate method capability. Alternate
methods that can be used include (but are not limited to)

(continued) |
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RHR Shutdown Cooling System-Hot Shutdown
B 3.4.8

_ _

!

ACTIONS A.I. A.2. and A.3 (continued)
'

the Spent fuel Pool Cooling System and the Reactor Water
Cleanup System.

However, due to the potentially reduced reliability of the
alternate methods of decay heat removal, it is also required
to reduce the reactor coolant temperature to the point where"

MODE 4 is entered.

B.1. B.2. and B.3
.

With no RHR shutdown cooling subsystem and no recirculation
pump in operation, except as permittea by the LC0 Note,
reactor coolant circulation by the RHR shutdown cooling
subsystem or recirculation pump must be restored without
delay.

Until RHR or recirculation pump operation is re-established,
an alternate method of reactor coolant circulation must be
placed into service. This will provide the necessary
circulation for monitoring coolant temperature and pressure.
The 1 hour Completion Time is based on the coolant
circulation function and is modified such that the 1 hour is
applicable separately for each occu.'rence involving a loss
of conlant circulation. Furthermore, verification of the
functioning of the alternate method must be reconfirmed
every 12 hours thereaf ter. This will provide assurance of
continued temperature monitoring capability. i

During the period when the reactor coolant is being
circulated by an alternate method (other than by the
required RHR Shutdown Cooling System), the reactor coolant
temperature and pressure must be periodically monitored to
ensure proper function of the alternate method. The once
per hour Completion Time is deemed appropriate.

SURVEILLANCE SR 3.4.8.1
REQUIREMENTS

This Surveillance verifies that one RHR shutdown cooling
subsystem or recirculation pump is in operation and
circulating reactor coolant. The required flow rate is

(continued)
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RHR Shutdown Cooling System-!iot Shutdown
B 3.4.8

BASES

i

SURVEILLANCE SR 3.4.8.1 (continued)
REQUlGEMEN19

deter.nined by thb flow rate necessary to provide sufficient
decay heat removal capability. The Frequency of 12 hours is
sufficient in view of other visual and audible indications
available to the operator for monitoring the RHR subsystem
in t.he control roca.

This Surveillance is modified by a Note allowing sufficient
time tJ align the RHR System for shutdown cooling operation
af ter clearing the pressure interlock that isolates the
system, nr for p,':ing a recirculation pump in operation.' '

The iiote takes exttption to the requirements of the
Surveillance beino met (i.e., forced coolant circulation is
not required far this initial 2 hour period), which also
al'ows entry into the Applicability of this Specification in
accordance with SW 3.0.4 since the Surveillance will not be
"not eet" at the time of entry into the Applicabilitye

.-

REFERENCES t'one .

;

.

|

|
\

|
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RHR Shutdoan Cooling System-Cold Shutdoan
B 3.4.9

B 3.4 REACTOR COOLANT SYSTEM (RCS)

i 8 3.4.9 Residual Heat Removal (RHR) Shutdown Cooling System-Cold Shutdown

BASES

BACKGROUND 1rradiated fuel in the shutdown reactor core generates heat
duririg the decay of fission products and increases the
temperature of the reactor coolant. This decay heat must be
removed to maintain the temperature of the reactor coolant
5 200*F. This decay heat removal is in preparation for
aerforming refueling or maintenance operations, or for
(eeping the reactor in the Cold Shutdown condition.

The two redundant, manually controlled shutdown cooling
subsystems 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 tie same recirculation loop.
Lch p9mt, discharges the reactor coolant, after circulation
through ths respective heat exchanger, to the reactor via
the associated rec heulation loop. The RHR heat exchangers
transfer heat to the RHR Service Water System (LCO 3.7.1,
" Residual Heat Removal Service Water (RHRSW) System").

APPLICABLE Decay heat removal by operation 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 important safety function that
must be accomplished or core damage could result. Although
the RHR shutdown cooling subsystem does not meet a specific
criterion of the NRC Policy Statement, it was identified in
the Policy Statement as a significant contributor to risk
reduction. Therefore, the RHR shutdown coolbg subsystem is

,

retained as a Technical Specification.,

.

'

LC0 Two RHR shutdown cooling ubsystems are required to be
OPERABLE, and when no recirculation pump is in operation,
one subsystem must be in operation. An OPERABLE RHR
shutdown cooling subsystem consists of one OPERABLE RHR
pump, one heat exchanger, and the associated piping and
valves. The two subsystems have a comon suction source and
are allowed to have a comon heat exchanger and comon

(continued) i
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RHR Shuthn Cooling System-Cold Shutdown
B 3.4.9

BASES

I
LCO discharge piping. Thus, to meet the LCO, both " Jumps in one,

(continued) loop or one pump in each of the two loops must w OPERA 9LE.
I Since the piping and heat exchangers ar? passive cceponenti

that are assumed not to fail, they are :llowed to be cr#Gon
to both subsystems. In MODE 4, the if.J cross tis valve
(2E11-F010) may be opened to allow pu s in one loop to
discharge through the opposite recirci etion loop to make a
complete subsystem. Additionally- eaci shutdown cooling
subsystem is considered OPERAPLE if it can be manually
aligned (remote or local) in the shutdown cooling mode for

,

removal of decay heat. In M0t.E 4, one RHR shutdown 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.
However, to ensure adequate c)re flow to allow for accurate
average reactor coolant temperature monitoring, nearly
continuous operation is required.

Note 1 pennits both RHR shutdown cooling subsystems to be
shut down for a period of 2 hours in an 8 hour period,
provided one subsystem is OPERABLE. Note 2 allows one RHR
shutdown cooling-subsystem to be inoperable for up to-'

2 hours for performance of Surveillance tests provided the,

other loop is OPERABLE and in operation. -These tests may be-

on the affected RHR System or on some other plant system or
component that necessitates placing the RHR System in an
inoperable status during the performance. This is permitted
because the core heat generation can be low enough and the
heatup rate slow enough to allow some changes to the RHR
subsystems or other operations requiring RHR flow
interruption and loss of recundancy.

| APPLICABILITY In MODES 1 and 2, and in HODE 3 with reactsr ttes dome
| pressure above the RHR cut in permissive pressure, this LC0

is not applicable. Operation of the RHR System in the
i Shutdown cooling mode is not allowed above this pressure

because the RCS pressure may exceed the design pressure of-
the shutdown cooling piping. Decay heat removal at reactor

,

i pressures above the RHR cut in permissive pressure is-
typically accomplished by condensing the steam in the main
condenser. Additionally, in MODE 2 below this pressure, the

Systems (ECCS)quirements for the Emergency Core Cooling (1.00 3.5.1, "ECCS-Operating") do not allow
OPERABILITY re|

O - _

(continued)
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RHR Shutdown Cooling System-Cold Shutdot:n
B 3.4.9

BASES

|

APPLICABILITY placing the low pressure RHR shutdown cooling subsystem into
(continued) operation.

In MODE 4, the RHR System ma, be operated in the shutdown
cooling mode to remove decay heat to maintain coolant
temperature below 200'F.

The requirements for decay heat removal in MODE 3 below the
cut in pemissive pressure and in H0DE 5 are discussed in
LC0 3.4.8, " Residual Heat Removal (RHR) Shutdown Cooling
System-Hot Shutdown"; LCO 3.9.8, " Residual Heat Removal

Removal (gh Water Level"; and LC0 3.9.9, " Residual Heat(RHR)-Hi
RHR)-Low Water Level ."

ACTIONS A.1

With one of the two required RHR shutdown cooling subsystems
inoperable, the remaining subsystem is capable of providing
the required decay heat removal. However, the overall
reliability is reduced. Therefore, an alternate method of
decay heat removal must be provided. With both RHR shutdown
cooling subsystems inoperable, an alternate method of decay
heat removal must be 3rovided in addition to that provided
for the initial RHR slutdown cooling subsystem
inoperability. This re-establishes backup decay heat
removal capabilities, similar to the requirements of the
LCO. The 1 hour Completion Time is based on the decay heat
removal function and the probability of a loss of the
available decay heat removal capabilities. Furthermore,
verification of the functional availability of these
alternate method (s) must be reconfimed every 24 hours
thereafter. This will provide assurance of continued heat
removal capability.

The required cooling capacity of the alternate method should
be ensured by verifying (by calculation or demonstration)
its capability to maintain or reduce temperature. Decay
heat removal by ambient losses can be considered as
contributing to the alternate method capability. Alternate
methods that can be used include (but are not limited to)
the Spent Fuel Pool Cooling System and the Reactor Water
Cleanup System.

(continued)
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RHR Shutdown Cooling System-Cold Shutdown
B 3.4.9

BASES

ACTIONS B.1 and 8.2
(continued)

With no RHR shutdown cooling subsystem and no recirculation
pump in operation, except as permitted by the LCO Note, and
until RHR or recirculation pump operation is re-established,
an alternate method of reattor coolant circulation must be
placed into service. This will provide the necessary
circulation for monitoring coolant temperature. The 1 hour
Completion Time is based on the coolant circulation function
and is modified such that the 1 hour is applicable
separately for each occurrence involving a loss of coolant
circulation. Furthermore, verification of the functioning
of the alternate method must be reconfinned every 12 hours
thereafter. This will provide assurance of continued
temperature monitoring capability.

During the aeriod when the reactor coolant is being
circulated )y an alternate method (other than by the
required RHR Shutdown Cooling System), the reactor coolant
temperature must be periodically monitored to ensure proper
function of the alternate method. The once per hour
Completion Time is deemed appropriate.

O
SURVEILLANCE SR 3.4.9.1
REQUIREMENTS

This Surveillance verifies that one RHR shutdown cooling
subsystem or recirculation pump is in operation and
circulating reactor coolant. The required flow rate is
detennined by the flow rate necessary to provide sufficient
decay heat removal capability. The 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.

==-
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RCS P/T Limits
B 3.4.10

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.10 RCS Pressure and Temperature (P/T) Limits

BASLS
*

m_ ---

BACKGROUND All components of the RCS are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup) and
shutdown (cooldown) operations, power transients, and
reactor trips. This LC0 limits the pressure and temperature
changes during RCS heatup and cooldown, within the design
assumptions and the stress limits for cyclic operation.

The PTLR contains P/T limit curves for heatup, cooldown, and
inservice leakage and hydrostatic testing, and data for the
maximum rate of change of reactor coolant temperature. The
heatup curve provides limits for both heatup and
criticality.

.

Each 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
pressure and temperature indications are monitored and
compared to the applicable curve to determine that operation
is within the allowable region.

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
LCO limits apply mainly to 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 nonnal operation,
anticipated operational occurrences, and system hydrostatic
tests. It mandates the use of the ASME Code, Section Ill,
Appendix G (Ref. 2).

The actual shift in the RT, of the vessel material will be
established periodically by removing and evaluating the
irradiated reactor vessel material specimens, in accordance
with ASTM E Id5 (Ref. 3) and Appendix H of 10 CFR 50
(Ref. 4). The operating P/T limit curves will be adjusted,

(continued)
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i

| RCS P/T Limits
j B 3.4.10

i
J BASES
1

f
] BACKGROUND as necessary, based on the evaluation findings and the

(antinued) recommendations of Reference 5..

j The P f limit curves are composite curves established oy
superimposing limits derived from stress analyses of those

i portions of the reactor vessel and head that are the moct
; restrictive. At any specific pressure, temperature, an,

temperature rate of change, one location within the ream,-
i vessel will dictate the most restrictive limit. Across the
j span of the P/T limit curves, different locations are more
q restrictiu, and, thus, the curves are composites of the

most iestrictive regions.3

a

j The heatup curve represents a different set of restrictions
than the cooldown curve because the directions of the

I thermal gradients through the vessel wall are reversed. The
1 thermal gradient reversal alters the location of the tensile
: stress between the outer and inner walls.
.

| The criticality limits include the Reference 1 requirement
{ that they be at least 40'F above the heatup curve or the
j cooldown curve and not lower than the minimum permissible

temperature for the inservice leakage and hydrostatic
{ testing.

| The consequence of violating the LCO limits is that the RCS
'

has been operated under conditions that can result in:

j brittle failure of the RCPB, possibly 'eading to a
nonisolable leak or lors 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
i RCPB components. ASME Code' Section XI, Appendix E.
j (Ref. 6), provides a recomended methodology for evaluating
! an operating event that causes an excursion outside the
j limits.
!

;

;

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

; to avoid encountering pressure, temperature, and temperature
rate of change conditions that might cause undetected flaws1

to propagate and cause nonductile failure of the RCPB, a-

condition that is unanalyzed. Reference 7 establishes the:

. methodology for determining-the-F/T limits. Since the P/T
| limits are not derived from any DBA, there are no acceptance

i (continued)
-y

r
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RCS P/T Limits
B 3.4.10

BASES

APPLICABLE limits related to the P/T limits. Rather, the P/T limits
SAFETY ANALYSES are acceptance limits themsrives since they preclude

(continued) operation in an unanalyzed condition.

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

LCO The elements of this LCO are:

a. RC5 pressure, temperature, and heatup or cooldown rate
are within the limits specified in the PTLR.

b. The temperature difference between the reactor vessel
bottom head coolant and the reactor pressure vessel
(RPV) coolant is within the limit of the 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.

d. RCS pressure and temperature are within the
criticality limits specified in the PTLR.

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 nonductile 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 inservice leakage and
hydrostatic 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

(continued)
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j RCS P/T Limits
B 3.4.10

;

BASES

i

i LC0 in other RCS components. The consequences depend on several
(continued) factors, as follows:'

! a. T;ie severity of the departure from the allowable
i operating pressure temperature regime or the severity

of the rate of change of temperature;i

.I

b. The length of time the limits were violated (longer'

violations allow the temperature gradient in the thick1

vessel walls to become more pronounced); and1

i

c. The existences, sizes, and orientations of flaws in'

the vessel material.*

4

; APPLICABILITY The potential for violating a P/T limit exists at all times.
For example, P/T limit violations could result from ambient

i temperature conditions that result in the reactor vessel
metal temperature being less than the minimum allowed
temperature for boltup. Therefore, this LC0 is applicable
even when fuel is not loaded in the core.

,

\
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 ecuipmant
| failures, may also require additional actions basec on

emergency operating procedures.
!

A.1 and A.2'

Operation outside the P/T limits while in H0 DES 1, 2, and 3'

must be corrected so that the RCPB is returned to a
condition that has been verified by stress analyses.;

.
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

,

| (continued); (
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RCS P/T Limits
B 3.4.10

BASES

ACTIONS A.1 and A 2 (continued)

evaluation must verify the RCPB integrity remains acceptable
and must be completed if continued operation is desired.
Several methods may be used, including comparison m'th
pre-analyzed transients in the stress analyses, new
analyses, or inspection of the components.

ASME Code, Section XI, Appendix E (Ref. 6), may be used to
sapport the evaluation. However, its use is restricted to
evaluation of the vessel teltline.

The 72 hour Completion Time is reasonath to accomplish the
evaluation of a mild violation. More suere violations may
require special, event specific stress analyses or
inspections. A favorable evaluation must be completed if
continued operation is desired.

Condition A is modifled by a Note requiring Required
Action A.2 be completed whenever the Condition is entered.
The Note emphasizes the need to perform the evaluation of
the effects of the excursion outside the allowable limits.
Restoration alone per Required Action A.1 is instificient
because higher than analyzed stresses may have occurred and
may have affected the RCPB integrity.

B.1 and 8.2

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

Pressure and temperature are reduced 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 plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

(continued)
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ACTIONS C.1 and C.2
(continued)

Operation outside the r/T limits in other than H0 DES 1, 2,
and 3 (including defueled conditions) must be corrected so
that the RCPB is returned to a condition that has been
verified by stress analyses. The Recuired Action must be
initiated without delay and continuec until the limits are
restored.

Besides restoring the P/T limit parameters to within limits,
an evaluation is required to detemine if RCS operation is
allowed. This evaluation must verify that the RCPB
integrity is acceptable and must be comleted before
approaching criticality or heating up tt. > 200'F. Several
methods may be used, including comparison wi+h pre-analyzed
transients, new analyses, or inspection of .: components.
ASME Code, Section XI, A)pendix E (Ref. 6' iy be used to
support the evaluation; lowever, its use is restricted to
evaluation of the beltline.

SURVEILLANCE SR 3.4.10.1
t/ REQUIREMENTS

Verification that operation is within PTLR limits is
required e rery 30 minutes when RCS 3ressure and temperature
conditions are undergoing planned c1anges. This Frequency
is considered reasonable in view of the contro! room
indicatien available to monitor RCS status. Also, since
temperature rate of change limits are specified in hourly
increments, 30 minutes pemits a reasonable time for
assessment and correction of minor deviations.

Surveillace for heatup, cooldown, or inservice leakage and
hydrostatic testing may be discontinued when the criteria
given in the relevant plant procedure for ending the
activity are satisfied.

This SR has been modified with a Note that requirer. this
Surveillance to be performed only during system heatup and
cooldown operations and inservice leakage and hydrostatic
testing.

4

i ) (continued)'d'

~

BWR/4 STS B 3.4-51 Rev. O, 09/28/92

'

,

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ |



.

RCS P/T Limits
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SURVEILLANCE SR 3.4.10.2
REQUIREMENTS

(continued) A separate limit is used when the reactor is approaching
criticality. Consequently, the RCS pressure and temperature
must be verified within the appropriate limits before
withdrawing control rods that will make the reactor
cri tical .

Performing the Surveillance within 15 minutes before control
rod withdrawal for the purpose of 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 3.4.10.3 and SR 3.4.10.4

Differential temperatures within the applicable PTLR limits
enscre that thermal stresses resulting from the startup of
an idle recirculation pump will not exceed design
allowances. In adu1 tion, compliance with these limits
ensures that the assumptions of the analysis for the startup
of an idle recirculation loop (Ref. 8) 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 tne time of tSe idle pump
start.

An acceptable means of demonstrating compliance with the
temperature differential requirement in SR 3.4.10.4 is to
compare the tempe,'atures of the operating recirculation loop
and the idle loop.

SR 3.4.10.3 has been modified by a Note that requires the
Surveillance to be perfonned only in H0 DES 1, 2, 3, and 4
with reactor steam dome pressure t 25 psig. In MODE 5, the
overall stress on limiting components is lower. Therefore,
AT limits are not required.

SR 3.4.10.5. SR 3.4.10.6. and SR 3.4.10.7

Limits on the reactor vessel flange and head flarge
temperatures are generally bounc'ed by the other P/T limits

(continued)
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.

SURVEILLANCE SR 3.4.10.5. SR 3.4.10.6. and SR 3.4.10.7 (continued):

i REQUIREMENTS
i 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.

,

1

The flange temperatures must be verified to.be above the"

limits 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:

i temperature s 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 s 100*F,
,

monitoring of the-flange temperature is required every4

12 hours to ensure the temperature is 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

'O Frequency is reasonable based on the rate of temperature
change possible at these temperatures.

4

i REFERENCES 1. 10 CFR 50, Appendix G.
!

2. ASME, Boiler and Pressure Vessel Code, Section III,'

i Appendix G.

3. ASTM E 185-82, July 1982.

| 4. 10 CFR 50, Appendix H.

5. Regulatory Guide 1.99, Revision 2, May 1988.>

!

6. ASME, Boiler and Pressure Vessel Code, Section XI,'

Appendix E.
,_

! 7. NED0-21778-A, December 1978.

8. FSAR, Section [15.1.26] .
i

!

b
,
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Reactor Steam Dome Pressure

B 3.4.11

B 3.4 REACTOR COOLANT SYSTEM (RCS)

i B 3.4.11 Reactor Steam Dome Pressure

BASES

BACKGROUND The reactor steam dome pressure is an assumed initial
condition of design basis accidents and transients and is
also an assumed value in the detennination of compliance
with reactor pressure vessel overpressure protection
criteria.

_

APPLICABLE The reactor steam dome pressure of s [1020] psig is an
SAFETY ANALYSES initial conditica 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 depenuant on the initial reactor
steam dome pressure; therefore, the limit on this pressure
ensures that the assumptions of the overpressure protection
analysis are conserved. Reference 2 also assumes an initial
reactor steam dome pressure for the analysis of design basis
accidents and transients used to determine the limits for
fuel cladding integrity (see Bases for LC0 3.2.2, " MINIMUM
CRITICAL POWER RATIO (MCPR)") and 1% cladding plastic strain
(see Bases for LC0 3.2.1, " AVERAGE PLANAR LINEAR HEAT
GENERATIONRATE(APLHGR)").

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

LC0 The specified reactor steam dome pressure limit of
s [1020] psig ensures 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.

APPLICABILITY In MODES 1 and 2, the reactor steam dome pressure is ,

required to be less than or equal to the limit. In these

(continued)
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Raactor Steam Dome Pressure
B 3.4.11

BASES

|

APPLICABILITY MODES, the reactor may be generating significant steam and
(continued) the design basis accidents and transients are bounding.

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,

7
I

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
reasonable considering the importance of maintaining the
pressure within limits. This Completion Time also ensures
that the probability of an accident occurring while pressure
is greater than the limit is minimized. If the operator is
unable to restore the reactor steam dome pressure to below

i the limit, then the reactor should be placed in MODE 3 to be
operating within the assumptions of the transient analyses.

B.1

If the reactor steam dome pressure cannot be restored to
within the limit within the associated Com)1etion ' Time, the
plant must be brought to a MODE in which tie LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 12 hours.- The allowed Completion
Time of 12 hours is reasonable, based on operating-
experience, to reach MODE 3 from full power conditions in an
orderly manner and without challenging plant systems.

___

SURVEILLANCE SR 3.4.11.1
REQUIREMENTS

Verification that reactor steam dome pressure is
s [1020] psig ensures that the initial conditions of the
design basis accidents 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.

(continued)
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Reactor Steam Dome Pressure
B 3.4.11

BASES (continued)

|

REFERENCES 1. FSAR, Section [5.2.2.2.4].

2. FSAR, Section [15] .

O

:
t

O
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ECCS-Operating
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SY3 TEM

i

B 3.5.1 ECCS-Operating

BASES
- _

BACKGROUND The ECCS is designed, in conjunction with the primary and
secondary containment, to limit the release of radioactive
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) mode of the Residual 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, ECCS pumps automatically
start; simultaneously, the system aligns and 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,
allowing the operator zo interrupt the timed sequence if the
system is not neeaed. The HPCI pump discharge pressure
almost immediately exceeds that of the RCS, and the pump
injects coolant into the vessel to cool the core. If the
break is small, the HPCI System will maintain coolant
inventory as well as vessel level while the RCS is still
pressurized. If HPCI fails, it is backed up by ADS in
combination with LPCI and CS. In this event, the ADS timed,

i sequence would be allowed to 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. If the break is 11rge, RCS
pressure initially drops rapidly 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 RHR
Service Water Systcm. Depending on the location and size of

(continued)-
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ECCS-Operating
B 3.5.1

BASES

I

BACKGROUND the break, portions of the ECCS may be ineffective; however,
(continued) 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 perfonns a similar function as HPCI, but has
reduced 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 compor,ent 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 when AC power is available. 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
(8 pump immediately when AC power is available, and A, C,
and D pumps approximately 10 seconds after AC power is
available). RHR System valves in the LPCI flow path are
automatically positioned 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

t

1

(continued)
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ECCS-Operating
B 3.5.1

BASES

(
l BACKGROUND corresponding recirculation loop, begins. The water then

(continued) enters the reactor through the jet pumps. Full flow test
lines are provided for the four 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 LCO 3.6.2.3, "RHR Suppression Pool Cooling."

The HPCI System (Ref. 3) consists of a steam driven tuicine
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 source
to minimize injection of suppression pool water into the
RPV. However, if the CST water supply is low, or if the
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,

p of the associated inboard main steam isolation valve.
t

The HPCI System is designed to provide core cooling for a
wide range of reactor pressures (162 psid to 1135 psid,
vessel to pump suction). Upon receipt of an initiation
signal, the HPCI turbine stop valve and turbine control
valve 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
overheating when other discharge line valves are closed. To
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
pumpsystem). The HPCI System is nonnally aligned to the

(continued)
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ECCS-Operating
B 3.5.1

BASES

BACKGROUND CST. The height of water in the CST is sufficient to
(continued) 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/P,Vs 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 spectrum of
SAFETY ANALYSES break sizes for a postulated LOCA. The accidents for which

ECCS operation is required are presented in References 5, 6,
'

and 7. The required analyses and assumptions are defined in
Reference 8. The results of these analyses are also
described in Reference 9.

This LCO helps to ensure that the following acceptance
criteria for the ECCS, established by 10 CFR 50.46
(Ref. 10), will be met followin
case single active component f'g a LOCA, assuming the worstailure 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;.

c. Maximum hydrogen generation from a zirconiua water
reaction is s 0.01 times the hypothetical amcunt that
would be generated if all of the metal in the cladding
surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. The core is maintained in a coolable geometry; and

(continued)
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ECCS-Operating
B 3.5.1

A
BASES

|
APPLICABLE e. Adequate long term cooling capability is maintained.
SAFETY ANALYSES

(continued) The limiting single failures are discussed in Reference 11.
For a large discharge pipe break LOCA, failure of the LPCI
valve on the unbroken recirculation loop is considered the
most severe failure. For a small break LOCA, HPCI failure
is the most severe failure One ADS valve failure is
analyzed as a limiting sin le failure for events requiring

| ADS operation. The remain ng OPERABLE ECCS subsystems
provide the capability to adequately cool the core and
prevent excessive fuel damage.

The ECCS satisfy Criterion 3 of the NRC Policy Statement.

LCO Each ECCS ir hction/ spray subsystem and seven ADS valves are
required to JPERABLE. The ECCS injection / spray
subsystems are oefined as the two CS subsystems, the two
LPCI subsystems, and one HPCI System. The low pressure ECCS
injection / spray subsystems are defined as the two CS
subsystems and the two LPCI subsystems.

| V With less 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 10 could be exceeded. All
ECCS subsystems must therefore be OPERABLE to satisfy the
single failure criterion required by Reference 10. The ECCS
is supported by other systems that provide automatic ECCS
initiation signals (LC0 3.3.5.1, " Emergency Core Cooling
Systems (ECCS) Instrumentation"); service water to cool
pumps and ECCS equipment rooms (LCO 3.7.2, " Plant Service
Water (PSW) System and Ultimate Heat Sink (UHS)");
electrical power (LCO 3.8.1, "AC Sources-Operating"); and
(LC0 3.8.4, "DC Sources-Operating").

A LPCI subsystem may be considered OPERABLE during alignment
and operation for decay heat removal when below the actual
RHR cut in permissive pressure in H00E 3, if ca:able of
being manually realigned (remote or local) to tie LPCI mode
and not otherwise inoperable. At these low pressures and
decay heat levels, a reduced complement of ECCS subsystems
can provide the required core cooling, thereby allowing
operation of an RHR shutdown cooling loop when necessary.

(continued)

BWR/4 STS B 3.5-5 Rev. 0, 09/28/92

. - - .. .



ECCS-Operating
B 3.5.1

BASES (continued)
i

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 MODES 2 and 3, when reactor steam dome pressure
is 5 150 asia ADS and HPCI are not required to be OPERABLE
because tie lo,w pressure ECCS subsystems can provide
sufficient flow below this pressure. ECCS requirements for
MODES 4 and 5 are specified in LC0 3.5.2, "ECCS-Shutdown."

ACTIONS A.1

If any one low pressure ECCS injection / spray subsystem is
inoperable, the inoperable subsystem must be restored to
OPERABLE status within 7 days. In this Condition, the
remaining OPERABLE subsystems provide adequate core cooling
during a LOCA. However, overall ECCS reliability is
reduced, because a single failure in one of the remaining
OPERABLE subsystems, concurrent with a LOCA, may result in
the ECCS not being able to perform its intended safety
function. The 7 day Completion Time is based on a
reliability study (Ref. 12) 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 (i .e., Completion Times) .

B.1 and 8.2

If the inoperable low pressure ECCS subsystem cannot be
restored to OPERABLE status within the associated Completion
Time, the plant must be brought to a MODE in which the LC0
does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 12 hours and to MODE 4
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

!
l

(continued)
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ECCS-Operating
B 3.5.1

y BASES

!

ACTIONS C.1 and C.2
(continued)

If the HPCI System is inoperable and the RCIC System is
imediately verified to be OPERABLE, the HPCI System must be
restored to OPERABLE status within 14 days. In this
Condition, adequate core cooling is ensured by the
OPERABILITY of the redundant and diverse low pressure ECCS
injection / spray subsystems in conjunction with ADS. Also,
the RCIC System will automatically provide makeup water at
most reactor operating pressures. Imediate 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 if
RCIC is out of service for maintenance or other reasons. It

does not mean to perform the Surveillances needed to
demonstrate the OPERABILITY of the RCIC System. If the
OPERABILITY of the RCIC System cannot be imediately
verified, however, Condition G must be imediately entered.
If a single active component fails concurrent with a design
basis 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

A reliability study cited in Reference 12 and has been found
,Q to be acceptable through operating experience.

0.1 and D 2

If any one low pressure ECCS injection / spray subsystem is
inoperable in addition to an inoperable HPCI System, the
inoperable low pressure ECCS injection / spray subsystem or
the HPCI System must be restored to OPERABLE status within
72 hours. In this Condition, adequate core cooling is:

| ensured by the OPERABILITY of the ADS and the remaining low
pressure ECCS subsystems. However, the overall ECCS
reliability is significantly reduced because a single
failure in one of the remaLning OPERABLE subsystems
concurrent with a design basis LOCA may result in the ECCS
not being able to perform its intended safety function.
Since both a high pressure system (HPCI) and a low pressure
subsystem are inoperable, a more restrictive Completion Time
of 72 hours is required to restore either the HPCI System or
the low pressure ECCS injection / spray subsystem to OPERABLE
status. This Completion Time is based on a reliability
study cited in Reference 12 and has been found to be
acceptable through operating experience.

| (continued)
| G
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ECCS-Operating
B 3.5.1

BASES

:

ACTIONS L1
(continued)

The LC0 requires seven ADS valves to be OPERABLE in order to
provide the ADS function. Reference 13 contains the results
of an analysis that evaluated the effect of one ADS valve
being out of service. Per this analysis, operation of only
six ADS valves will provide the required depressurization.
However, overall reliability of the ADS is reduced, because.

a single failure in the OPERABLE ADS valves could result in
a reduction in depressurization capability. Therefore,
operation i- only allowed for a limited time. The 14 day
Completion Twe is based on a reliability study cited in
Reference 12 and has been found to be acceptable through
operating experience.i

F.1 and F.2

If any one low pressure ECCS injection / spray subsystem is
inoperable in addition to one inoperable ADS valve, adequate
core cooling is ensured by the OPERABILITY of HPCI and the
remaining low pressure ECCS injection / spray subsystem.
However, overall ECCS reliability is reduced because a
single active component failure concurrent with a design
basis LOCA could result in the minimum required ECCS
equipment not being available. Since both a high pressure
system (ADS) and a low pressure subsystem are inoperable, a
more restrictive Completion Time of 72 hours is required tc
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 12 and has been found
to be acceptable through operating experience.

G.1 and G.2

If any Required Action and associated Completion Time of
Condition C, D, E, or F is not met, or if two or more ADS
valves are inoperable, the plant must be brought to a
condition in which the LC0 does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours and reactor steam dome pressure reduced to
s 150 psig within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

(continued)

~
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ECCS-Operating
B 3.5.1'

i

BASES

i
,

i ACTIONS H.1
(continued)

When multiple ECCS subsystems are inoperable, as stated in
Condition H, the plant is in a condition outside of the
accident analyses. Therefore, LC0 3.0.3 must be entered
immediately.

.

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 capacity into the RCS upon demand. This
will also prevent a water hammer following an ECCS
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

i

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 nonaccident 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 potentially being mispositioned are
in the correct position. This SR does not apply to valves
that cannot be inadvertently misaligned, such as check
valves. For the HPCI 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

(continued)
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ECCS-Operating
B 3.5.1

CASES

( j

SURVEILLANCE SR 3.5.1.2 (continued)
REQUIREMENTS

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 a LPCI subsystem
to be considered OPERABLE during alignment and operation for
decay heat removal with reactor steam dome pressure less
than the RHR cut in permissive pressure in MODE 3, if
capable of being manually realigned (remote or local) to the
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

Verification every 31 days that ADS air supply header
pressure is a [90] psig ensures adequate air pressure for
reliable 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.11). 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
a [90] psig is provided by the ADS instrument air supply.
The 31 day freqcency 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
the flow path of the other LPCI subsystem. Acceptable
methods of removing power to the operator include
de-energizing breaker control power or racking out or

(continued)

'
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SURVEILLANCE SR 3.5.1.4 (continued)
REQUIREMENTS

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 the 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 a [570] V and s [630] V while supplying its
respective bus demonstrates that the AC electrical power is
available to ensure proper operation of the associated LPCI
inboerd injection and minimum flow valves and the
recirculation > ump discharge valve. Each inverter must be
CPERABLE for tie associated LPCI subsystem to be OPERABLE.
The 31 day Frequency has been found acceptable based on
engineering judgment and operating experience.

l b
SR 3.5.1.6

Cycling the recirculation pump discharge [and bypass] valves
through one complete cycle of full travel demonstrates that
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, racking
out the breaker or removing the breaker.

The specified Frequency is once per 31 days. Hewever, this
| SR is modified by a Note that states the Surveillance is

only required to be performed during reactor startup after
THERMAL POWER > 25% RTP. Verification during reactor|

! startup prior to reaching > 25% RTP is an exception to the
I normal Inservice Testing Program generic valve cycling

Frequency of 92 days, but is considered acceptable due to|

the demonstrated reliability of these valves. If the valve

/N (continued)
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BASES

[

SURVEILLANCE SR 3.5.1.6 (continued)
REQUIREMENTS

is inoperable and in the open position, the associated LPCI
subsystem must be declared inoperable.

SR 3.5.1.7. SR 3.5.1.8. and SR 3.5.1.9

The performanca requirements of the low pressure ECCS pumps
are determine'J through application of the 10 CFR 50,
Appendix K criteria (Ref. 8). This periodic Surveillance is
performed (in accordance with the ASME Code, Section XI,
requirements for the ECCS pumps) to verify that the ECCS
pumps will develop the fice 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 10. 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 3ressure
between the pump suction and the vessel discharge, tle
piping friction losses, and RPV pressure present during a
LOCA, These values may be established during preoperational
testing.

The flow tests for the HPCI Sys.em are performed at two
dif ferent pressure ranges such that system capability to
pr: vide rated flow is tested at both the higher and lower
operating ranges of the system. Since the reactor steam
dume pressure must be t [920] psig to perform SR 3.5.1.8 and

[150] psig to perfonn SR 3.5.1.9, sufficient time is2

allowed after adequate pressure is achieved to perform Gese
tests. Reactor startup is allowed prior to performing the
low pressure Surveillance test because the reactor pressure
in low and the time allowed to satisfactorily perform the
Surveillance test is short. The reactor pressure is allowed
to be increased to normal operating pressure since it is
assumed that the low pressure test has been satisfactorily
completed and there is no indication or reason to believe
that HPCI is inoperable. Therefore, 3R 3.5.1.8 and
SR 3.5.1.9 are modified by Notes that state the
Surveillances are not required to be performed until
12 hours after the specified reactor steam dome pressure is
reached.

.

(continued)
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B 3.5.1

BASES

,

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

The Frequency for SR 3.5.1.7 and SR 3.5.1.8 is in accordance
with the Inservice Testing Program requirements. The
18 month Frequency for SR 3.5.1.9 is based on the need to
perfom the Surveillance under the conditions that apply
during a plant outage.and the potential for. unplanned
transients if the Serveill:nce were perfunr1 with the
reactor at power. Operating experience has Jhown that these
components usually pass-the SR when-performed at the
18 month Frequency, which is based on the refueling cycle.
Therefore,'the frec uency was concluded to be acceptable from
a reliability stancpoint.

SR 3.5.1.10

The ECCS subsystems are required to actuate automatically to
perfom their design functions. This Surveillance verifies
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, automatic pump startup and
actuation of all automatic valves to their requiredi

| positions. This SR also ensures that the HPCI System will
automatically restart on an RPV low water _ level (Level 2)
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 LOGIC
SYSTEM FUNCTIONAL TEST perfomed in LC0 3.3.5.1 overlaps
this Surveillance to provide complete testing of the assumed
safety function.

The 18 month Frequency-is based on: the need to perform the
Surveillance under the conditions that apply during a plant-
outage and the potential for an un>lanned transient if the
Surveillance were performed with tie-reactor at power.
Operating experience has. shown that these components usually-
pass the SR when-performed _at 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 / spray during the Surveillance. 'Since all active

(continued)
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,

SURVEILLANCE SR 3.5.1,10 (continued)
REQUIREMENTS

ccmponents are testable and full flow can be demonstrated by
recirculation through the test line, coolant injection into
the RPV is not required during the Surveillance.

SR 3.5.1.11

The ADS designateo S/RVs are required to actuate
automatically upon receipt of specific initiaticn signals.
A system functional test is performed to demonstrate that
the mechanical portions of the ADS function (i.e.,
solenoids) operate as designed when initiated either by an
actual or simulated initiation signal, causing proper
actuation of all the required components. SR 3.5.1.12 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LC0 3.3.5.1
overlap this Surve;11ance to provide complete testing of the
assumed safety function.

The 18 month Frequency is based on the need to perform the
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown that these components usually
pass the SR when performed at 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 valve actuation.
This prevents an RPV pressure blowdown.

SR 3.5.1.12 |
A manual actuation of each ADS valve is performed to verify 4

that the valve and solenoid are functioning properly and I

that no blockage exists in the S/RV discharge lines. This
is demonstrated by the response of the turbine control o' )
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 SR. Adequate pressure at which this SR is to

(continued)
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ECCS-Optrating
i B 3.5.1
|

|- BASES

!

i
! SURVEILLANCE SR 3.5.1.12 (continued)
t REQUIREMENTS

be performed is [920] psig (the pressure recomended by the
valve manufacturer). Reactor startup is allowed prior to
perfonning this SR because valve OPERABILITY and the|

setpoints for overpressure protection are verified, per ASME
requirements, prior to valve installation. Therefore, this
SR is modified by a Note that states the Surveillance is not
required to be performed until 12 hours after reactor steam
dome pressure is a [920] psig. The 12 hours allowed for

i manual actuation after the required pressure is reached is
! sufficient to achieve stable conditions.and provides

adequate time to complete the Surveillance. SR 3.5.1.11 ara
the LOGIC SYSTEM FUNCTIONAL TEST performed in LC0 3.3.5.1
overlap this Surveillance to provide complete testing of the

| assumed safety function.
_

|

The frequency of 18 months on a STAGGERED TEST BASIS ensures'

| that both solenoids for each ADS valve are alternately
l tested. The Frequency is based on the need to perform the.
! Surveillance under the conditions that apply during a plant
L outage and the potential for an un)lanned transient if the

O Surveillance were performed with t1e reactor at power.
Operating experience has shown that these components usually
pass the SR when performed at the 18 month. Frequency, which
is based on the refueling cycle. Therefore, the frequency
was concluded to be acceptable from a reliability
standpoint.

REFERENCES 1. FSAR, Section [6.3.2.2.3] .

2. FSAR, Section [6.3.2.2.4] .

3. FSAR, Section [6.3.2.2.1] .

4. FSAR, Section [6.3.2.2.2] .

5. FSAR, Section [15.2.8] .

6. FSAR, Section [15.6.4] .

7. FSAR, Section [15.6.5] .

8. -10 CFR 50, Appendix K.

(continued)
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BASES

REFERENCES 9. FSAR, Section [6.3.3] .
(continued) ,

10. 10 CFR 50.46.

11. FSAR, Section [7.3.1.2.2].

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

13. FSAR, Section "s.3.3.3].
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ECCS-Shutdown
B 3.5.2

B 3.5 EMERGENCY CORE C001ING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5.2 ECCS-Shutdown

BASES

BACKGROUND A description of the Core Spray (CS) System and the low
pressure coolant injection (LPCI) mode of the Residual Heat
Removal (RHR) System is provided in the Bases for LC0 3.5.1,
"ECCS-Operat ?.g."

APPLICABLE The ECCS performance is evaluated for the entire spectrum of
SAFETY ANALYSES break sizes for a postulated loss of coolant accident

(LOCA). The long term cooling analysis following a design
basis LOCA (Ref.1) demonstrates that only one low pressure
ECCS injection / spray subsystem is required, post LOCA, to
maintain the peak cladding temperature below the allowable
limit. To provide redundancy, a minimum of two low pressure
ECCS injection / spray subsystems are required to be OPERABLE
in N0 DES 4 and 5. Two OPERABLE low pressure ECCS subsystems

O)
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 Policy Statement.

LC0 Two low pressure ECCS injection / spray subsystems are
required to be OPERABLE. The low pressure ECCS injection /
spray subsystems consist of two CS subsystems and two LPCI
subsystems. Each CS subsystem consists of one motor driven

i pump, piping, and valves to transfer water from the
I suppression pool or condensate storage tank (CST) to the

reactor presst.re 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. In

.

MODES 4 and 5, the RHR System cross tie valve is not|

| required to be closed.

One LPCI subsystem may be aligned for decay heat removal and
considered OPERABLE for the ECCS function, if it can be

|

[]) (continued)
'%.
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ECCS-Shutdown
B 3.5.2

'

BASES

LC0 manually realigned (remote or local) to the LPCI mode and is
(continued) not otherwise inoperable. Because of low pressure and low'

temperature conditions in H0 DES 4 and 5, sufficient time
will be available to manually align and initiate LPCI
subsystem operation to provide core cooling prior to
postulated fuel uncovery.

APPLICABILITY OPERABILITY of the low pressure ECCS injection / spray
subsystems is required in MODES 4 and 5 to ensure 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 the Bases for LC0 3.5.1. ECCS subsystems are not
required to be OPERABLE during H0DE 5 with the spent fuel
storage pool gates removed and the water level maintained at
a 23 ft 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.

The Automatic Depressurization System is not required to be
OPERABLE during MODES 4 and 5 because the RPV pressure is
5 150 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 System is not required
to be OPERABLE during MODES 4 and 5 since the low pressure
ECCS injection / spray subsystems can provide sufficieit flow
to the vessel.

ACTIONS A.1 and 8.1

If any one required low pressure ECCS injection / spray
subsystem is inoperable, the inoperable subsystem must be
res' ired to OPERABLE status in 4 hours. In this Condition,
the remaining OPERABLE subsystem can provide sufficient
vessel flooding capability to recover from an inadvertent
vessel draindown. However, overall system reliability is
reduced because a single failure in the remaining OPERABLE
subsystem concurrent with a vessel draindown could result in

|

(Continued)_
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B 3.5.2

O]\ BASES
,

(
ACTIONS A.1 and B.1 (continued)

the ECCS not being able to perform its intended function.
The 4 hour Completion Time for restoring the required low
pressure ECCS injection / spray subsystem to OPERABLE status
is based on engineering judgment that considered the
remaining available subsystem and the low probability of a
vessel draindtsn event.

With the inoperable subsystem not restored to OPERABLE
i status in the required Completion Time, 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 the subsequent
potential for fission product release. Actions must
continue until 0PDRVs are suspended.

C.I. C.2. D.I. 0.2. and 0.3

With both of the required ECCS injection / spray subsystems
inoperable, all coolant invento- makeup capability may be

O unavailable. Therefore, actions must insnediately be
( initiated to suspend OPDRVs to minimize the probability of a

vessel draindown and the subsequent potential for fission
product release. Actions must continue until 0PDRVs are4

suspended. One ECCS injection / spray subsystem must also be
restored to OPERABLE status within 4 hours.

'

If at least one low pressure ECCS injection / spray subsystem
: is not restored to OPERABLE status within the 4 hour'

Completion Time, additional actions are required to minimize
* any potential fission prodW release to the environment.

This includes initiating imu diate action to restore the
following to OPERABLE status: secondary containment, one
standby gas treatment subsystem, and one isolation valve and
associated instrumentation in each associated penetration
flow path 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 other reasons. Verification does
not require performing 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 component to

(continued)
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i

ACTIONS C.1. C.2. D l. D.2. and D.3 (continued)

OPERABLE status. Actions must continue until all required
components are OPERABLE.

The 4 hour Completion Time to restor at least one low
pressure ECCS injection / spray subsystem to OPERABLE status
ensures that prompt action will be taken to provide the
required cooling capacity or to initiate actions to place
the plant in a condition that minimizes any potential
fission product release to the environment.

SVRVEILLANCE SR 3.5.2.1 and SR 3.5.2.2
RE0VIREMENTS

The minimum water level of [12 ft 2 inches] required for the
suppression pool is periodically verified to ensure that the
suppression pool will provide adequate net positive suction
head (NPSH) for the CS System and LPCI subsystem )um)s,
recirculation volume, and vortex prevention. Wit 1 tie
suppression pool water level less than the required limit,
all ECCS injection / spray subsystems are inoperable unless
they are aligned to an OPERABLE CST.

When suppression pool level is < [12 ft 2 inches], the CS
System is considered OPERABLE only if it can take suction
from the CST, and the CST water level is sufficient to
provide the required NPSH for the CS pump. Therefore, a
verification that either the suppression pool water level is
a [12 ft 2 inches] or that CS is aligned to take suction
from the CST and the CST contains a [150,000] gallons of
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] gallon level.
However, as noted, only one required CS subsystem may take
credit for the CST option during OPDRVs. During OPDRVs, the
volume in the CST r.ay not provide adequate makeup if the RPV
were completely drained. Therefore, only one CS subsystem

,

is allowed to use the CST. This ensures the other required
ECCS subsystem has adequate makeup volume. 1

The 12 hour Frequene of these SRs was developed considering
i

operating experience related to suppression pool water level
and CST water level variations and instrument drift during 1

the applicable MODES. Furthermore, the 12 hour Frequency is |
|

(continued)
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rh
(j BASES

!

SURVEILLANCE SR 3.5.2.1 and SR 3.5.2.2 (continued)
REQUIREMENTS

considered adequate in view of other indications available
in the control room, including alarms, to alert the operator
to an abnormal suppression pool or 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 3.5.1.7, 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

A 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
nonaccident 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
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently nisaligned, such as check valves. The 31 day
Frequency is appropriate because the valves are operated
under procedural control and the probability of their being
mispositioned during this time period is low.

In MODES 4 and 5, the RHR System may operate in the shutdown
cooling mode to remove decay heat and sensible heat from the
reactor. Therefore, RHR valves that are required for LPCI
subsystem operation may be aligned for deny heat removal.
Therefore, this SR is modified by a Note that allcws one'

LPCI subsystem of the RHR System to be considered OPERABLE
for the ECCS function if all the required valves in the LPCI
flow path can be manually realigned (remote or local) to
allow injection into the RPV, and the system is not

,Q (continued)
U
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BASES

SilRVEILLANCE SR 3.5.2.4 (continued)
RLQUIREMENTS

otherwise inoperable. This will ensure adequate core
cooling if an inadvertent RPV draindown should occur.

RE FEREn'.CS 1. FSAR,Section[6.3.2]. 1

,
_ -- __

4

O

,

O
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RCIC System
B 3.5.3,

;

8 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION

!.
COOLING (RCIC) SYSTEM

B 3.5.3 RCIC System

BASES
:- e~ - - -...

i BACKGROUND The RCIC System is not part of the ECCS; however, the RCIC
' System is inc5ded with the ECCS section because of their

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 and4

control of the RPV water level. Under these conditions, the
High Pressure Coolant Injection (HPCI) and RCIC systems

t perform similar functions. The RCIC System design
requirements ensure that the criteria of Reference 1 arei

j satisfied.

! The RCIC System (Ref. 2) consists of a steam driven turbine
( pum) unit, piping, and valves to provide steam to the

O tur)ine, 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 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.*

However, if the CST water supply is low, or the suppression
pool level is high, an automatic transfer to the suppression
pool water source ensures a water supply for continuous;

op ration of the RCIC System. The steam supply to the
turbine is piped from a main steam line upstream of the
associated inboard main steam line isolation valve.

,

The RCIC System is designed to provide core cooling for a
| wide range of reactor pressures [165 psig to 1155 asig].

Upon receipt of an initiation signal, the RCIC tur)ine
accelerates to a Uecified speed. As the RCIC flow
increases, the tur.)ine control valve is automatically
adjusted to maintain design flow. Exhaust steam from the
RCIC 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 RCIC System during normal
operation without injecting water into the RPV.

(continued)
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RCIC System
B 3.5.3

BASES

:

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

this line autoinatically open to prevent pump damage due to
overheating when other discharge line valves are closed. To
ensure rapid delivery of water to the HPV and to minimize)

water hammer effects, the RCIC System discharge piping is
kept full of water. The RCIC System is nonnally aligned to
the CST. The height of water in the CST is sufficient to

i 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 j
water. Therefore, RCIC does not require a " keep fill" l

system.>

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

l

System is not an 2ngint ered Safety feature 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 required by the NRC Policy
Statement.

LCO 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 RPif inventory during
an isolation event.

APPLICABILITY The RCIC System is required to be OPERABLE during MODE 1,
and MODES 2 ard 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
nressure s 150 psig, and in MCDES 4 and 5, RCIC is not
requircr' to be OPERABLE since the low pressure ECCS
injectL9/ spray subsystems can provide sufficient flow to
the RPV.

(continued)
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RCIC System
B 3.5.3

BASES (continued)

ACTIONS A.1 and A.2

If the RCIC System is inoperable during MODE 1, or MODE 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 3rovide makeup inventory at
high reactor pressure since the HPCI System is the only high

accident (ystem assumed to function during a loss of coolant
pressure s

LOCA). OPERABILITY of HPCI it therefore
immediately verified when the RCIC System is inoperable.
This may be perfomed as an administrative check, by
examining logs or other infomation, to determine if HPCI is
out of service for maintenance or other reasons. It does
not mean it is necessary to perfom the Surveillances needed
tu demonstrate the OPERABILITY of the HPCI System. If the
d M a BILITY of the HPCI System cannot be immediately
verified, however, Condition B must be immediately entered.
For transients and certain abnormal evsnts with no LOCA,
RCIC (as opposed to HPCI) is the preferred source of makeup
coolant because of its relatively small capacity, which

O allows easier control of the RPV water level. Therefore, a.

! V limited time is allowed to restore the inoperable RCIC to
| OPERABLE status,
i

The 14 day Completion Time is based on a reliability study
(Ref. 3) 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 allowt.d outage t' emes

i (A0Ts). Because of similar functions of HPCI and RCIC, the
A0Ts (i.e., Completion Times) detemined for HPCI are also
applied to RCIC.

i B.1 and B.2

If F e RCIC System cannot be restored to OPERABLE statusi
wie 9 the associated Ccmpletion Time, or if the HPCI System
is simultaneously inoperable, the plant must be brought to a,

| condition in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours and reactor steam dome )ressure reduced to
5 [150] psig within 36 hours. T1e allowed Completion Times

(continued)
V
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RCIC System
B 3.5.3

BASES

|

ACTIONS {LJ and DJ (continued)

are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.5.3.1
REQUIREMENTS

1he flow path piping has the potential to develop voids and
pockets of entrained air. Maintainir; the pump discharge
line of the RCIC System full of water ensures that the
system will perfom properly, injecting its full capacity
into the Reactor Coolant System upon demand. This will also
prevent a water hammer following an initiation signal. One
acceptable method of ensuring the line is full f s 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 i., a nonaccident 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 potentially being mispositioned are
in the correct position. This SR does not a) ply to valves
that cannot be inadvertently misaligned, suc1 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 perfoming valve l

testing at least once every 92 days. The Frequency of 1

| \

(continued)
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RCIC System
0 3.5.3

i

BASES

|

! SURVEILLANCE SR 3.5.3.2 (continnd)
j REQUIREMENTS
1 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 frequency has been
j shown to be acceptable through operating experience.

SR 3.5.3.3 and_$R 3.5.3.4

i The RCIC pump flow rates ensure that the system con 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

I required reactor steam dome pressure must be available to
perform SR 3.5.3.J and SR 3.5.3.4, suf ficient time is"

allowed after adequate pressure is achieved to perform these
SRs. Reactor startup is allowed prior to performing the low'

pressure Surveillance because the reactor pressure is low:

and the time allowed to satisfactorily perform the1

Surveillance is short. The reactor pressure is allowed to-

be increased to nomal operating pressure since it is
assumed that the low pressure Surveillance has been

1 satisfactorily completed and there is no indication or
i reason to believe that RCIC is inoperable. -Therefore, these

SRs are modified by Notes that state the Surveillances are
: not required to be performed until 12 hours after the

specified reactor steam dome pressure is reached.'

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 is based on the need to perform the,

Surveillance under conditions that apply during a plant
outage and the potential for an unplanned transient if the

,

Surveillance were performed with the reactor at power.
Operating experience has shown that these components usually
pass the SR when perfonned at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the frequency

,

was concluded to be acceptable from a reliabilit.y4

standpoint.
.

4
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RCIC System
B 3.5.3

BASES

SURVEILLANCE SR 3 5a M2

REQUIREMENTS
(continued) The RCIC System is required to actuate automatically in

order to verify i'.s design function satisfactorily. This
Surveillance verifies that, with a recuired system
initiation signal (actual or simulatec), 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 an RPV low water
level (Level 2) lgnal 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 LOGIC SYSTEM FUNCTIONAL TEST perfonned in
LC0 3.3.5.2 overlaps this Surveillance to provide complete
testing of the assumed safety function.

The 18 month frequency is based on the need to perform the
Surveillance under the conditions that apply during a plant
outage and the potential for an un)lanned transient if the
Surveillance were performed with t1e reactor at power.
Operating experience has shown that these components usually
pass the SR when performed at 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 Surveillance. 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 Surveillance.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 33,

2. FSAR, Section (5.5.6] .

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

_

O
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j Primary Containment
i B 3.6.1.1
!

B 3.6 CONTAINMENT SYSTEMS
'

B 3.6.1.1 Primary Containment

EASES

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;

; confine the postulated release of radioactive material. The

: primary contali. ment consists of a steel lined, reinforced
concrete vessel, which surrounds the Reactor Primary System"

j and provides an essentially leak tight barrier against an ,

uncontrolled release of radioactive material to thei

environment.4

!

The isolation devices for the penetrations in the primary
containment boundary are a part of the containment leak

3 tight barrier. To maintain this leak tight barrier:

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

4

; 1. capable of being closed by an OPERABLE automatic
Containment Isolation System, or

2. closed by manual valves, blind flanges, or
de-activated automatic valves secured in their
closed positions, except as provided in
LCO 3.6.1.3, " Primary Containment Isolation'

Valves (PCIVs)";

b. The primary containment air lock is OPERABLE, except
as 3rovided in LCO 3.6.1.2, " Primary Containment Air
Loc (";

c. The pressurized sealing mechanism associated with a
oenetration is OPERABLE, except as provided in
.C03.6.1.[].

This Specification ensures that the performance of the
primary containment, in the event of a DBA, meets the
assumptions used in the safety analyses of References 1
and 2. SR 3.6.1.1.1 leakage rate requirements are in
conformance with 10 CFR 50, Appendix J (Ref. 3), as modified
by approved exemptions.

,

(continued)
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Primary Containment
B 3.6.1.1

BASES (continued)

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

limiting DBA without exceeding the design leakage rate.

The DBA that postulates the maximum release of radioactive
material within primary containment is a LOCA. In the
analysis of this accident, it is assmed that primary
containment is OPERABLE such that release of fission
products to the environment is controlled by the rate of
primary containment leakage.

Analytical methods and assumptions involving the primary
containment are presented in References 1 and 2. The safety
analyses assume a nonmechanistic fission product release
following a DBA, which forms the basis for determination of
offsite doses. The fission product release is, in turn,
based on an assumed leakage rate from the primary
containment. OPERABILITY of the primary containment ensures
that the leakage rate assumed in the safety analyses is not
exceeded.

The maximum allowable leakage rate for the primary
coatainment (L ) is [1.2]% by weight of the containment air
per 24 hour: at the maximo9 peak containment pressure (P
of [57.5] psig or [0.84]% by weight of the containment al)r
per 24 hours at the reduced pressure of Pi ([28.8] psig)
(Ref. 1),

Primary containment satisfies Criterion 3 of the NRC Policy
Statement.

LCO Primary containment OPERABILITY is maintained by limiting
leakage to within the acceptance criteria of 10 CFR 50,
Appendix J (Ref 3). Compliance with this LCO will ensure a
3 rim ry containment configuration, including equipment
latches, that is structurally sound and that will limit
leakage to those leakage rates assumed in the safety
analyses.

Individual leakage rates specified for the primary
containment air lock are addressed in LCO 3.6.1.2.

(continued)
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Primary Containment
B 3.6.1.1

,

BASES (continued)

i

: APPLICABILITY In HODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment. In H0 DES 4

i and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these H0 DES. Therefore, primary containment is not required

,

to be OPERABLE in H0 DES 4 and 5 to prevent leakage of
radioactive material from primary containment.t

.._

f

ACTIONS M
in the event primary containment is inoperable, primary
containment must be restored to OPERABLE status within.

I hour. The 1 hour Com)letion Time provides a )eriod of:
time to correct the pro)1em comensurate with tie importance2

j of maintaining primary containment OPERABILITY during
; H0 DES 1, 2, and 3. This time period also ensures that the

probability)of an accident (requiring primary containmentOPERABILITY occurring during periods where primary!

containment is inoperable is minimal.

B.1 and B.2

If 3rimary containment cannot be restored to OPERABLE status
wit-iin the required Completion Time, the plant must be
brought to a H0DE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 12 hours and to MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full-

power conditions in an orderly manner and without,

challenging plant systems,

i

,

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. 3), as
modified by approved exemptions. Failure to meet air lock
leakagetesting(SR3.6.1.2.1),

3.6.1.3.12),][ secondary containment [ resilient seal primarybypassleakage(SR
containment purge valve leakage testing (SR 3.6.1.3.7),]

.

(continued)
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Primary Containment
B 3.6.1.1

BASES

SURVEILLANCE SR 3.6.1.1.1 (cor.tinued)
REQUIREMENTS

main steam isolation valve leakage (SR 3.6.1.3.13),or
hydrostatically tested valve leakage (SR 3.6.1.3.14) does
not necessarily result in a failure of this SR. The impact
of the failure to meet these SRs must be evaluated against
the Type A, B, and C acceptance criteria of 10 CFR 50,
Appendix J. The frequency is required by 10 CFR 50,
Appendix J (Rei. 3), as modified by approved exemptions.
Thus, SR 3.0.2 (which allows frequency extensions) does not
dpply.

.S R 3.6.1.1.2

Maintaining the pressure suppression function of primary
containment requires limiting the leakage from the drywell
to the suppression chamber. Thus, if an event were to occur
that pressurized the drywell, the steam would be directed
through the downcomers into the suppression pool. This SR
measures drywell to suppression chamber differential
pressure during a [10] minute period to ensure that the
leakage paths that would bypass the suppression pool are
within allowable limits.

Satisfactory perfonnance of this SR can be achieved by
establishing a known differential pressum between the
drywell and the suppression chamber and verifying that the
pressure in either the suppression chamber or the drywell
does not change by more than [0.25] inch of water per minute

every [18 months] period.The [18 month] frequency was developed
over a 10 minute The leakage test is perfonned

.

considering it is prudent that this Surveillance be
performed during a unit outage and also in view of the fact
that component failures that might have affected this test
are identified by other primary containment SRs. Two
consecutive test failures, however, would indicate
unex)ected primary containment degradation; in this event,
as tie Note indicates, increasing the frequency to once
every [9 months) is required until the situation is remedied
as evidenced by passing two consecutive tests.

(continued)
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Pricary Containment -
B 3.6.1.1

BASES (continued)

REFERENCES 1. FSAR,Section(6.2].

2. FSAR,Section(15.1.39].

3. 10 CFR 50, Appendix J.

<

'

O
.

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

BASES
- _ _

BACKGROUNC One double door primary containment air lock has been built
into the primary containment to provide personnel access to
the drywell and to provide primary containment isolation
during the )rocess of personnel entering and exiting the
drywell. T1e air lock is designed to withstand the same
loads, temperatures, and peak design internal and external
pressures as the primary containment (Ref.1). As part of
the primary containment, the air lock limits the release of
radioactive material to the environment during normal unit
operation and through a range of transients and accidents up
to and including postulated Design Basis Accidents (DBAs).

Each air lock door has been designed and tested to certify'

its ability to withstand a pressure in excess of the maximum
expected )ressure following a DBA in 3rimary containment.
Each of t1e doors contains double gas (eted seals and local
leakage rate testing capability to ensure 3ressure

integ ri ty. To effect a leak tight seal, t1e air lock design
uses pressure seated doors (i.e., an increase in primary
containment internal pressure results in increased sealing
force on each door).

Each air lock is nominally a right circular cylinder,10 ft
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 control room
indication of door position. [ Additionally, control room
indication is provided to alert the operator whenever an air
lock interlock mechanism is defeated.] During periods when
primary containment is not required to be OPERABLE, the air
lock 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 .nanually performing the
interlock function.

The primary containment air lock forms part of the primary
containment 3ressure boundary. As such, air lock integrity
and leak tigitness are essential for maintaining primary

(continued)
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Primary Containment Air Lock
B 3.6.1.2,

BASES

|

BACKGREJND containment leakage rate to within limits in the event of a
(continued) DBA. Not maintaining air lock integrity or leak tightness

may result in a leakage rate in excess of that assumed in
the unit safety analysis. SR 3.6.1.1.1 leakage rate
requirements conform with 10 CFR 50, Appendix J (Ref. 2), as
mooified by approved exemptions.

APPLICABLE The DBA that postulates the maximum release of radioactive
SAFETY ANALYSES material within primary containment is a LOCA. In the

analysis of this accident, it is assumed that primary
containment is OPERABLE, such that release of fission
products to the environment is controlled by the rate of
primary containment leakage. The primary containment is

designed with a maximum allowable leakage rate (L )heof 1.2%
by weight of the containment air per 24 hours at t
calculated maximum peak containment pressure (P,) of
57.5 psig (Ref. 3). This allowable leakage rate forms the
basis for the acceptance criteria imposed on the SRs
associated with the air lock.

Primary containment air lock OPERABILITY is also required to'

minimize the amount of fission product gases that may escape
primary containment through the c.ir lock and contaminate and
pressurize the secondary containment.

The primary containment air lock satisfies Criterion 3 of
the NRC Policy Statement.

LC0 As part of primary containment, the air lock's safety
function is related to control of containment leakage rates
following a DBA. Thus, the air lock's structural integrity'

and leak tightness are essential to the successful
mitigation of such an event.

The primary containment 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 Ty)e B air lock leakage test, and
both air lock doors must 3e OPERABLE. The interlock allows
only one air lock door to be opened at a time. This
provision ensures that a gross breach of primary containment
does not exist when primary containment is required to be

(continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES

i
LCO OPERABLE. Closure of a single door in each air lock is

(continued) sufficient to provide a leak tight barrier following
postulated events. Nevertheless, both doors are kept closed
when the air lock is not being used for nonnal entry and
exit from primary containment.

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause e. 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 b'! OPERABLE in HODES 4 and 5 to prevent
leakage of radioactive material from primary containment.

_ _ _ _ _

ACTIONS The ACTIONS are modified by Note 1, which allows entry and
exit to perform repairs of 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 which the OPERABLE door
is expected to be open. The OPERABLE door must be
immediately closed after each entry and exit.

The ACTIONS are modified by a second Note, which ensures
appropriate remedial measures are taken when necessary.
Pursuant to LC0 3.0.6, actions are not required, even if
primary containment is exceeding its leakage limit.
Therefore, the Note is added to require ACTIONS for
LC0 3.6.1.1, " Primary Containment,' to be taken in this
event.

A.I. A.2. and A.3

With one primary containment air lock door inoperable, the
OPERABLE door must be verified closed (Required Action A.1)
in the air lock. This ensures that a leak tight primary

(continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES

i

ACTIONS A.I. A.2. and A.3 (continued)

containment barrier is maintained by the use of an OPERABLE
air lock door. This action must be completed within I hour.
The 1 hour Com)letion Time is consistent with the ACTIONS of
LC0 3.6.1.1, w1ich requires that primary containment be
restored to OPERABLE status within 1 hour.

In addition, the air lock penetration must be isolated by
locking closed the OPERABLE air lock door within the 24 hour
Completion Time. The 24 hour Completion Time is considered
reasonable for locking the OPERABLE air lock door,
considering that the OPERABLE door is being maintained
closed.

'

Required Action A.3 ensures 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
acceptable primary containment leakage boundary is
maintained. The Completion Time of once per 31 days is
based on engineering judgment and is considered adequate in
view of the low likelihood of a locked door being

| ( mispositioned and other administrative controls. Required
| (~ Action A.3 is modified by a Note that applies to air lock

doors located in high radiation areas or areas with limited
access due to inerting and allows these doors to be verified
locked closed by use of administrative controls. Allowing
verification by administrative controls is considered
acceptable, since access to these areas is typically
restricted. Therefore, the probability of misalignment of

,

| the door, once it has been verified to be in the proper
| position, is small.

The Required Actions have been modifled by two Notes.
Note 1 ensures that only the Required Actions and associated

| Completion Times of Condition C are required if both doors
| in the air lock are inoperable. With both doors in the air
I lock inoperable, an OPERABLE door is not available to be

closed. Required Actions C.1 and C.2 are the appropriate
remedial actions. Note 2 allows use of the air lock for
entry and exit for 7 days under administrative controls.

Primary containment entry (may be required to performTS) Surveillances and RequiredTechnical Specifications
Actions, as well as other activities on equipment inside
primary containment that are required by TS or activities on
equipment that support TS-required equipment. This Note is

f
_

(continued)
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Primary Containment Air Lock
B 3.5.1.2

BASES j
i

ACTIONS Q A.2. and A.3 (continued) |
.

not intended to preclude perfonning other activities (i.e.,
non-TS-related activities) if the primary containment was ;

entered, using the inoperable air lock, to perfonn an
allowed activity listed above. This allowance is acceptable |
due to the low probability of an event that could pressuriza
the primary containaent during the short time that the
OPERABLE door is expected to be open.

BA _B A and BJ

With an air lock interlock mechanism inoperable, the
Required Actions and associated Completion Times are
consistent with thosa specified in Condition A.

The Required Actions have been modified by two Notes.
Note 1 ensures that only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the air lock are inoperable. With both doors in the air
lock inoperable, an OPERABLE door is not available to be
closed. Required Actions C.1 and C.2 are the appropriate
remedial actions. Note 2 allows entry into and exit from
the primary containment under the control of a dedicated
individual stationed at the air lock to ensure that only one
door is opened at a time (i.e., the individual perfonns the
function of the interlock).

Required Action B.3 is modified by a Note that applies to
air lock doors located in high radiation areas or areas with
limited access due to inerting and that allows these doors
to be verified locked closed by use of administrative
controls. Allowing verification by administrative controls
is considered acceptable, since access to these areas is
typically restricted. Therefore, the probability of
misalignment of the door, once it has been verified to be in
the proper position, is small.

C.I. C.2. and C.3

If the air lock is inoperable for reasons other than those
described in Condition A or B, Required Action C.1 requires

, action to be immediately initiated to evaluate containment
| overall leakage rates using current air lock leakage test
,

(continued)

BWR/4 STS B 3.6-10 Rev. O,09/28/92



.

-

Primary Containment Air Lock
B 3.6.1.2

BASES

I

ACTIONS C.I. C.2. and C._3 (continued)

results. An evaluation is acceptable since it is overly
conservative to imediately declare the )timary containment
inoperable if both doors in an air lock lave f ailed a seal
test or if the overall air lock leakage is not within
limits. In many instances (e.g., only one seal per door has
failed), primary containment remains OPERABLE, yet only
1 hour (according to LCO 3.6.1.1) would be provided to
restore the air lock door to OPERABLE status prior to
requiring a plant shutdown. In addition, even with both
doors failing the seal test, the overall containment leakagea

rate can still be within limits.

Required Action C.2 requires that one door in the primary
containment air lock must be verified closed. This action
most be completed within the 1 hour Com)1etion Time. This
specified time period is consistent wit 1 the ACTIONS of
LCO 3.6.1.1, which require that primary containment be
restored to OPERABLE status within 1 hour.

Additionally, the air lock must be restored to OPERABLE
D status within 24 hours. The 24 hour Completion Time is

reasonable for restoring an inoperable air lock to OPERABLE
status considering that at least one door is maintained
closed in the air lock.

D.1 and 0.2

If the inoperable primary containment air lock cannot be
restored to OPERABLE status within the associated Completion
Time, the plant must be brought to a MODE in which the LCO
does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 12 hours and to MODE 4
within 36 hours. The allowed Completion Times are
rean nable, based on operating experience, to reach the
recuired plant conditions from full power conditions in an
orcerly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.1.2.1
REQUIREMENTS

Maintaining primary containment air locks OPERABLE requires
compliance with the leakage rate test requirements of

O (continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES
_

SURVEILLANCE SR 3.6.1.2.1 (continued)
REQUIREMENTS

10 CFR 50, Appendix J (Ref. 2), as modified by approved
exemptions. This SR reflects the leakage rate testing
requirements with respect to air lock leakage (Type B
leakage tests). The acceptance criteria were established
[during initial air lock and primary containment OPERABILITY
testing). The periodic testing requirements verify that the
air lock leakage does not exceed the allowed fraction of the
overall primary containment leakage rate. The Frequency is
requiredby10CFR50,AppendixJ(Ref.2),asmodifiedby
approved exemptions. 1hus, SR 3.0.2 (which allows frequency
extensions) does not apply.

The SR has been modified by two Notes. Note 1 states that
an incperable air lock door dees not invalidate the previous
successful performance of the 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. Note 2 has been added to this SR, requiring the
results to be evaluated against the acce3tance criteria of
SR 3.6.1.1.1. This ensures that air locc leakage is
properly accounted for in detemining the overall primary
containment leakage rate.

SR 3.6.1.2.2

The air lock interlock mechanism 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 acci h t primary
containment pressure, closure of either door will su) port
primary containment OPERABILITY. Thus, the interloc(
feature supports primary containment OPERABILITY while the
air lock is being used for personnel transit in and out of
the containment. Periodic testing of this interlock
demonstrates that the interlock will function as designed
and that simultaneous inner and outer door 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 performed upon 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

.

I

(Continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES
I

|
SURVEILLANCE SR 3.6.1.2.2 (continued)
REQUIREMENTS

considered adequate in view of other administrative controls
[such as indications of interlock mechanism status,
availabletooperationspersonnel).

REFERENCES 1. FSAR, Section [3.8.2.8.2.2] .

2. 10 CFR 50, Appendix J.

3. FSAR,Section[6.2],

.__..

|
,

1
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B 3.6.1.3

8 3.6 CONTAINHENT SYSTEMS

B 3.6.1.3 Primary Containment Isolation Valves (PCIVs)

BASES
-c

BACKGROUND The function of the PCIVs, in combinstion with other
accident mitigation systems, is to limit fission product
release during and following postulated Design Basis
Accidents (DBAs) to within limits. Primary 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 analyses
for a DBA.

The OPERABILITY requirements for PCIVs help ensure that
adcquate 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
leakage rates assumed in the safety analyses will not be
exceeded. These isolation devices are either passive or
active (automatic). Manual valves, de-activated 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. Check
valves, or other automatic valves designed to close without
operator action following an accident, 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 or leakage that exceeds limits assumed in the
safety analyses. One of these barriers may be a closed
system.

The primary containment purg]e lines are [18] inches indiameter; vent lines are [18 inches in diameter. The
[18] inch primary containment purge valves are nomally )
maintained closed in H0 DES 1, 2, and 3 to ensure leak
tightness. The isolation valves on the [18] inch vent lines '

have [2] inch bypass lines around them for use during nomal i

reactor operation. Two additional redundant excess flow
isolation dampers are provided on the vent line upstream of
the Standby Gas Treatment (SGT) System filter trains. ihese
isolation dampers, together with the PCIVs, will prevent
high pressure from reaching the SGT System filter trains in

l
(continued)
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1 PCIVs
B 3.6.1.3

BASES
,

(
BACKGROUND the unlikely event of a loss of coolant accident (LOCA)

; (continued) during venting. Closure of the excess flow isolation
dampers will not prevent the SGT System from performing its
design function (that is, to maintain a negative pressure in

i; the secondary containment). To ensure that a vent path is
i available, a [2] inch bypass line is provided around the

dampers.

:

! APPLICABLE The PCIVs LCO was derived from the requirements related to
SAFETY ANALYSES the control of leakage from the primary containment during'

majoraccidents. This LCO is intended to ensure that
| primary containment leakage rates do not exceed the values

assumed in the safety analyses. As part of the primary:

containme;st boundary, PCIV OPERABILITY supports leak
tightness of primary containment. Therefore, the safetya

analysis of any event requiring 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 (HSLB). In the analysis for each of these accidents,

'
t 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 environment
through PCIVs (and primary containment purge valves) are
minimized. Of the events analyzed in Reference 1, the HSLB
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 HSlys are required to close within 3 to,

' 5 seconds; therefore, the 5 second closure time is assumed
in the analysis. The safety analyses 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 DBA analysis assumes that within 60 seconds of the
accident, isolation of the primary containment is complete
and leakage is teminated, except for the maximum allowable
leakage rate, L . The primary containment isolation total
responsetimeof60secondsincludessignaldelay, diesel
generator startup (for loss of offsite power), and PCIV
strdt times.

O (continued)
'

Q _.
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PCIVs
B 3.6.1.3

BASES

l

APPLICABLE The single failure criterion required to be imposed in the
SAFETY ANALYSES conduct of unit safety analyses was considered in the

(continued) original design of the primary containment purge valves.
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 primary containment purge valves may be unable to close
in ;a environment following a LOCA. Therefore, each of the
purge valves is required to remain sealed closed during
MODES 1,2,and3.] In this case, the single failure
criterion remains applicable to the primary containment
purge valve due to failure in the control circuit associated
with each valve. Again, the primary containment purge valve
design precludes a single failure from compromising primary
containment OPERABILITY as long as the system is operated in
accordance with this LCO.

PCIVs satisfy Criterion 3 of the NRC Policy Statement.

LC0 PCIVs form a part of the primary containment boundary. The
PCIV safety function is related to control of primary
containment leakage rates during a DBA.

The power operated, automatic isolation valves are required
to have isolation times within limits and actuate on an
automatic isolation signal. The :18] inch purge valves must
be maintained sealed closed [or b'ocked to prevent full
opening]. The valves covered by this LC0 are listed with
their associated stroke times in Reference 2.

The normally closed isolation valves are considered OPERABLE
when manual valves are closed, automatic valves are
de-activated and secured in their closed position, blind
flanges are in place, and closed systems are intact. These
passive isolation valves and devices are those listed in
Reference 2.

Purge valves with resilient seals, secondary bypass valves,
MSIVs, and hydrostatically tested valves must meet
additional leakage rate requirements. Other PCIV leakage
rates are addressed by LC0 3.6.1.1, " Primary Containment,"
as Type C testing.

(continued)
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BASES

l

LC0 This LC0 provides assurance that the PCIVs will perform
(continued) their designed safety functions to control leakage from the

primary containment during accidents.

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of
.adioactive 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, most PCIVs are not equired to be
OPERABLE and the primary containment purge valves are not
required to be sealed closed in MODES 4 and 5. Certain
valves, however, are required to be OPERABLE to prevent
inadvertent reactor vessel draindown. These valves are
those whose associated instrumentation is required to be
OPERABLE per LCO 3.3.6.1, " Primary Containment isolation
Instrumentation." (This does not include the valves that
isolate the associated instrumentation.)

O ACTIONS
path (s) [except for purge valve flow path (g)] to be
The ACTIONS are modified by a Note allowin penetration flow

s
unisolated intermittently under administrative controls.
These controls consist of stationing a dedicated operator at
the controls of the valve, who is in continuous
comunication with the control room. .in this way, the
penetration can be rapidly isolated when a need for primary
containment isolation is indicated. Due to the size of the
primary containment purge line penetration and the fact that
those 3enetrations exhaust directly from the containment
atmospiere to the environment, the penetration flow path
containing these valves is not allowed to be opened under
administrative controls. A single purge valve in a
penetration flow path may be opened to effect repairs to an
inoperable valve, as allowed by the Note to SR 3.6.3.1.

A second Note has been added to provide clarification that,
for the purpose of this LCO, separate Condition entry is
allowed for each penetration flow path.

The ACTIONS are modified by a third Note, which ensures that
appropriate remedial actions are taken, if necessary, if the
affected system (s) are rendered inoperable by an inoperable
PCIV (e.p , an Emergency Core Cooling Systems subsystem is

(continued)
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BASES

|

ACTIONS inoperable due to a failed open test return valve). Note 4
(continued) ensures appropriate remedial actions are taken when the

primary containment leakage limits are exceeded. Pursuant
to LCO 3.0.6, these actions are not required even when the
associated LCO is not met. Therefore, Notes 3 and 4 are
added to require that the proper actions are taken.

6._LJ nd A . ?,

With one or more penetration flow paths with one PCIV
inoperable [except for purge valve leakage not within
limitj, the affected penetration flow paths 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 thit criterion are a closed and de-activated
automatic valve, a closed manual valve, a blind flange, and
a check valve with flow through the valve secured. For a
penetration isolated in accordance with Required Action A.1,
the valve used to isolate the penetration should be the
closest available valve to the primary containment. The
Required Action must be completed within the 4 hour
Completion Time (8 hours for main steam lines), i he
Completion Time of 4 hours is reasonable considering the
time required to isolate the penetration and the relative

ortance of supporting primary containment OPERABILITYs
during MODES 1, 2, and 3. For main steam lines, an 8 hour

,

Completion Time is allowed. The Completion Time of 8 hours
for the ma4n steam lines allows a period of time to rr tore
the MSIVs to OPERABLE status given the fact that MSIV
closure will result in isolation of the main steam line(s)
and a potential for plant shutdown,

for affected penetrations that have been isolated in
accordance with Required Action A.1, the affected
penetration flow path (s) must be verified to be isolated on
a periodic basis. This is necessary to ensure that primary
containment penetrations required to be isolated following
an accident, and no longer capable of being automatically
isolated, will be in the isolation position should an event
occur. This Required Action does not require any testing or
valve manipulation. Rather, it involves verification,
through a system walkdown, that those valves outside
containment and capable of potentially being mispositioned
are in the correct position. The Completion Time of "once

(continued)
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BASES

ACTIONS A.1 and.A_Jt (continued)

per 31 days for isolation devices outside primary
containment" is appropriate because the valves are operated
under administrative controls and the probability of their
misalignment is low. For the valves inside primary

.

containment, the time period specified " prior to entering
MODE 2 or 3 from H0DE 4, if primary containment was
de-inerted while in MODE 4, if not performed within the
previous 92 days" is based on engineering judgment and is
considered reasonable in view of the inaccessibility of the
valves and other administrative controls ensuring that valve
misalignment is an unlikely possibility.

Condition A is isdified by a Note indicating that this
Condition is on), applicable to those penetration flow paths
with two PCIVs. For penetration flow paths with one PCIV,
Condition C e des the appropriate Required Actions.

Required Action A.2 is modified by a Note that applies to
valves and blind flanges located in high radiation areas,
and allows them to be verified by use of administrative
means. Allowing verification by administrative means is

O considered acceptable, since access to these-areas is
typically restricted. Therefore, the probability of
misalignment of these valves, once they have been verified
to be in the proper oosition, is low,

fLd

With one or more penetration flow paths with two PCIVs
inoperable, either the inoperable PCIVs must be restored to
OPERABLE status or the affected penetration flow path must
be isolated within 1 hour. 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
de-activated automatic valve, a closed manual valve, and a
blind flange. The 1 hour Completion Time is consistent with
the ACTIONS of LCO 3.6.1.1.

Condition B is modified by a Note indicating this Condition
is cnly applicable P *enetration flow paths with two PCIVs.
For penetration flow ydths with one PCIV, Condition C
provides the appropriate Required Actions. -

(continued)-
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BASES

l

ACTIONS C.1 and C.2
(continued)

With one or more penetration flow paths with one PCiv
inoperable, the inoperable valve must be restored to
OPERABLE status or the affected penetration flow path 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 de-activated
automatic valve, a closed manual valve, and a blind flange.
A check valve may not be used to isolate the affected
penetsetion. Required fetion C.1 must be completed within
the [4] hour Completion Time. The Completion Time of
[4] bc,urs is reasonable considering the relative stability
of the closed system (hence, reliabii. y) to act as a
penetration isolation boundary and the relative importance
of supporting primary containment OPERABILITY during
MODES 1, 2, and 3. The Completion Time of 12 hours is
reasonable considering the instrument and the small pipe
diameter of penetration (hence, reliability) to act as a
penetration isolation boundary and the small )ipe diameter
of the affected penetrations, in the event tie affected
penetration flow path is isolated in accordance with
Required Action C.1, the affected penetration most be
verified to be isolated on a periodic basis. This is
necessary to ensure that primary containment renetrations
required to be isolated following an accident are isolated.
The Completion Time of once per 31 days for verifyino each
affected penetration i isolated is appropriate becs. e the
valves are operated under administrative controls *he.

probability of their misalignment is low.

Condition C is modified by a Note indicating that this
Condition is only applicable to penetration flow paths with
only one PCIV. For penetration flow paths with two PCIVs,
Conditions A and B provide the appropriate Required Actions.

Required Action C.2 is modified by a Note that applies to
valves and blind flanges located in high radiation areas and
allows them to be verified bv use of administrative means.
Allowing verification by adn.;aistrative means is considered
acceptable, since access to these areas is typically
restricted. Therefore, the probability of misalignment of
these valves, once they have been verified to be in the
proper position, is low.

(continued)
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ACTIONS - {L1
(continued)

With the secondary containment bypass leakage rate not
within limit, the assumptions of the t i'ety analysis are not
met. Therefore, the leakage must ce Q tored to within
limit within 4 hours. Restoration can be accomplished by
isolating the penetration that caused the limit to be
exceeded by use of one closed and de-activated automatic
valve, closed manual valve, or blind flange. When a<

penetration is 'solated, the leakage rate for the isolated
penetration is assumed to be the actual pathway leakage
through the isolation device. If two isolation devices are
used to isolate the penetration, the leakage rate is assumed
to be the lesser actual pathway leakage of the two devices.
The 4 hour Completion Time is reasonable considering the
time required to restore the leakage by isolating the
penetration and the relative im)ortance of secondary
containment bypass leakage to tie overall containment
function.

E.1. E.2. and E.}

In the event one or more centainment nurge valvas are not
within the purge valv- leakage limits, purge valve leakage
must be restored to within limits or the affected
penetration must be isolated. The method of isolation must
be by the use of a least one isolation barrier that cannot

,

be adversely affected by a single active failure. Isolationi

barriers that meet this criterion are a [ closed and,

[ de-activated automatic valve, closed manual valve, and blind
| flange). A purge valve with resilient seals utilized to

satisfy Required Action E.1 must have been demonstrated to
meet the leakage requirements of SR 3.6.1.3.7. The
specified Completion Time is reasonable, considering that,

| one containment purge valve remains closed (refer to the
Note to SR 3.6.1.3.1) so that a gross breach of containmenti

| does not exist.

In accordance with Rcquired Action E.2, this penetration
flow path must be verified to be isolated on a periodic
basis. The periodic verification is necessary to ensure
that containment penetrations required to be isolated
following an accident, which are no longer capable of being
automatically isolated, will be in the isolation pocition
should an event occur. This Required Action does not

1

(ccntinued)
v
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ACTIONS E.1. E 2. and E.3 (continu::J)

require any testing or valve manipulation. Rather, it
involves verification, through a system walkdown, that those
isolation devices outside containment and potentially
capable of being mispositioned are in the correct position.
For the isolation devices inside containment, the time
period specified as " prior to entering MODE 4 from MODE S if
not perfomed within the previous 92 days" is based on
engineering judgmet t and is considered reasonable in view of
the inaccessibility of the isolation devices and other
administrative controls that will ensure th*t isolation
device misalignment is an unlikely possibility.

For the containment purge valve with resilie7t seal that is-

isolated in accordance with Required Action E.1,
SR 3.6.1.3.7 must be performed at least once every [ ] days.

'Th b provtees assurance that degradation of the resilient
seal is detected and confirms that the leakage rate of the
containment purge valve does not increase during t''e time
the penetration is isolated. The nomal Frequency for
SR 3.6.1.3.7, 184 days, is based on an NPC initiative,
Generic Issue B-20 (Ref. 3). Since more reliance is placed
on a single valve while in this Condition, it is prudent to
perfom the SR more of ten. Therefore, a Frequency of once
3er [ ] days was chosen and has been shown to be acceptable

_
3ased on operating experience.

_

F.1 and F.2

If any Required Action and associated Completion Time cannot
be met in MODE 1, 2, or 3, the plant must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours and to MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to ru h the required plant conditions from full
power conditions in an orderly manner sad without
challenging plant syst-ne

,

i

G.1< H.l. !.1. and I.2 i<

|

If any r quired Action and a sociated Completion Time cannot I
be met, the unit must be placed in a condition in wS ch the |

,

(continued)
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I

: ACTIONS G.I. H.1. I.1. and I.2 (continued)
~"'

!

LCO does not apply. If ypplicable, CORE ALTERATIONS and
; movr. ment of irradiated fuel assemblies must be immediately
; suspended. Suspension of these activities shall nnt

preclude completion of movement of a component to a safe4

condition. Also, if applicable, action must be innediately'

;' initiated to suspend operations with a potential-for
draining the reactor vessel (OPDRVs) to minimize the'

probability of a vessel draindown and subsequent potential
for fiss:on product release. Actions must continue until

i OPDRVs are suspended and valve (s) are restored to OPERABLE
i status. If suspending an OPDRV would result in closing the
j residual heat removal (RHR) shutdown cooling isolation

valves, en alternt..ve Required Action is provided to,

i immediately initiate ar. tion to restore the valve (s) to
! OPERABLE status. This allows RHR to remain in service while
| _ actions are being taken to restore the valve.

_

i
!

|

i SURVEILLANCE SR 3.6.1.3.1
| REQUIREMENTS

Each [18] inch primary containment purge valve is required
,

; to be verified sealed closed at 31 day intervals. This SR
is designed to ensure that a gross breach of primary

; cc,ntainment is not caused by an inadvertent or. spurious
; opening of a primary containment purge valve. Detailed
i analysis of the purge valves failed to conclusively

enstrate their ability to close during a LOCA in time to
' m offsite doses. Primary containment purge valves that4 -

aled closed must have motive power to the valver
'

! gere or remr ed. This can be accomplished by de-energizing
| h s arce o) electric power or removing the air supply- to
: O a w Ive operator. In this application, the term " sealed"
' hn m connotation of leak tightness. The 31 day Frequency
i i: result of an NRC initiative, Generic Issue B-24
i (Ref. 4), related to primary containment purge valve use
j during unit operations.

|~ This SR allows a valve that is open under administrative
controls to not meet the SR during the time the valve is
open. Opening a purge valve under administrative controls.

: is restricted to one valve in a penetration flow path at a-
F given time (refer to discussion for Note 1 of the ACTIONS)
4

5

j (continued)
i
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SURVEILLANCE SR 3.6.1.3 1 (continued)
REQUIREMENTS

in order to effect repairs to that valve. This allows one
purge valve to be opened without resulting in a failure of
the Surveillance and resultant entry into the ACTIONS for
this purge valve, provided the stated restrictions are met.
Condition E must be entered during this allowance, and the
valve opened only as necessary for effecting repairs. Each
purge valve in the penetration flow path may be alternately
opened, provided one remains sealed closed, if necessary, to
complete repairs on the penetration.

The SR is modified by a Note stating that primary
containment ourge valves sre only required to be sealed
closed in MODES 1, 2, and 3. If a LOCA inside primary
containment occurs in these MODES, the purge valves may not
be capable of closing before the pressure pulse affects
systems downstream of the purgt valves or the release of
radioactive material will exceed limits prior to the closing
of the purge valves. At other times when the purge valves
are required to be capable of closing (e.g., during handling
of irradiated fuel), pressurization concerns are not present

_and the purge valves are allowed to be open. _

SR 3.6.1.3.2

This SR ensures that the primary containment purge valves
are closed as required or, if open, open for an allowable
reason. [The SR is also modified by a Nee (Note 1),
stating that primary containment purge vaives are only
required to be closed in H00ES 1, P., and 3. If a LOCA
inside primary containment occurs in these MODES, the purge
valves may not be capable of closing before the pressure
pulse affects systems downstream of the purge valves, or the
release of radioactive material will exceed limits prior to
the purge valves closing. At other times when the purge
valves are required to be capable of closing (e.g., during
handling of irradiated fuel), pressurization concerns are
not present and the purge valves are allowed to be o)en.]
The SR is modified by a Note (Note 2) stating that tie SR is
not required to be met when the purge valves are open for
the stated reasons. The Note states that these valves may
be opened for inerting, de-inerting, pressure control, ALARA
or air quality considerations for perscuel entry, or

_ Surveillances that require the valves to be open. The
_

(continued) |
_
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SURVEILLANCE SR 3.6.1.3.2 (continued)
'

REQUIREMENTS
[18] inen purge valves are t gable of closing in the
environment following a LOCA. Therefore, these valves are
allowed to be open for limited aeriods of time. The 31 day
Frequency is consistent with ot1er PCIV requirements
discussed in SR 3.6.1.3.3.

SR 3.6.1.L.3

This SR verifies that each primary containment isolation
manual valve and blind flange that is located outside
primary containment and is required to be closed during
accident conditions is closed. The SR helps to enfure that
post accident leakage of radioactive fluids or gases outside
the primary containment boundary is within design limits.

This SR does not require any testing or valve manipulation.
Rather, it involves verification, through a system walkdown,
that those valves outside primary containment, and capable
of being mispositioned, are in the correct position. Since

Cs verification of valve position for valves outside primary
,

V containment is relatively easy, the 31 day Frequency was|
chosen to provide added assurance that the valves are in the
correct positions.

| Two Notes h-ve been added to this SR. The first Note allows
| valves and blind flanges located in high radiation areas to
| be verified by use of administrative controls. Allowing
| verification by administrative controls is considered

acceptable since the primary containment is inerted and'

access to these areas is typically restricted during
MODES 1, 2, and 3.for ALARA reasons.- Therefore, the'

. 3robability of misalignment of these valves, once they have
l seen verified to be in the proper position, is low. A

second Note has been included to clarify that valves that
are open under administrative controls are not required to

;
-

meet the SR during the time that the valves are open.'

|

l SR 3.E.1.3.4

This SR verifies that each primary containment manual
isolation valve and blind flange that is located inside
primary containment and is required to be closed during

(continued)
_.
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SURVEILLANCE SR 3.6.1.3.4 (continued)
REQUIREMENTS

accident conditions is closed. The SR helps to ensure that
post accident leakage of radioactive fluids or gases outside
the primary containment boundary is within design limits.
For valves inside primary containment, the Frequency defined
as " prior to entering MODE 2 or 3 from HODE 4 if primary
containment was de-inerted while in MODE 4, if not performed
within the previous 92 days" is appropriate since these
valves and flanges are operated under administrative
controls and the probability of their misalignment is low.

Two Notes hcve been added to this SR. The first Note allows
valves and blind flanges located in high radiation areas to
be verified by use of administrative controls. Allowing
verification by administrative controls is considered
acceptable since the primary containment 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 their proper position, is low. A
second Note has be2n included to clarify that valves that
are open under administrative controls are not required to
meet the SR daring the time that the valves are open.

SR 3.6.1.3.5

The traversing incore probe (TIP) shear 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.

SR 3.6.1.3.6

Verifying the isolation time of each power cperated and each
automatic PCIV is within limits is required to demonstrate
OPERABILITY. MSIVs may be excluded from this SR since HSIV
full closure isolation time is demonstrated by SR 3,6.1.3,7.
The isolation time test ensures that the valve will isolate
in a time period less than or equal to that assumed in the

(continued)
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B 3.6.1.3

BASESG
:

SURVEILLANCE SR 3.6.1.3.6 (continued)
REQUIREMENTS

safety analyses. The isolation time and frequency of this
SR are [in accordance with the requirements of the Inservice
Testing Program or 92 days].

SR 3.6.1.3.7

For primary containment purge valves with resilient seals,
additional leakage rate testing beyond the test requirements
of 10 CFR 50, Appendix J (Ref. 5), is required to ensure
OPERABILITY. 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 (Ref. 3).

Additionally, this SR must be performed once within 92 days
Q after opening the valve. The 92 day Frequency was chosen
i j recognizing that cycling the valve could introduce,
s'u additional seal degradation (beyond that which occurs to a

valve that has not been opened). Thus, decreasing the
interval (from 184 days) is a prudent measure after a valve
has been opened.

The SR is modified by a Note stating that the primary
containment purge valves are only required to meet leakage
rate testing requirements in MODES 1, 2, and 3. If a LOCA
inside primary containment occurs in these MODES, purge
valve leakage must be minimized to ensure offsitei

l radiological release is within limits. At other times when
the purge valves are required to be capable of closing
(e.g., during handling of irradiated fuel), pressurization

,

concerns are not present and the purge valves are allowed to!
| be open.

A second Note has been added to this SR requiring that the
results be evaluated against the acceptance criteria of
SR 3.6.1.1.1. This ensures that primary containment purge
valve leakage is properly accounted for in determining the
overall primary containment leakage rate.

(continued)
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PCIVs
B 3.6.1.3

BASES

l

SURVEILLANCE SR 3.6.1.3.8
REQUIREMENTS

(continued) Verifying that the isolation time of each MSIV is within the
specified limits is required to demonstrate OPERABILITY.
The isolation time test ensures that the HSIV will isolate
in a time period that does not exceed the times assumed in
the DBA analyses. This ensures that the calculated
radiological consequences of these events remain within
10 CFR 100 limits. The Frequency of this SR is [in
accordance with the requirements of the Inservice Testing
Program or 18 months] .

SR 3.6.1.3.9

Automatic PCIVs close on a primary containment isolation
signal to prevent leakage of radioactive material from
primary containment following a D3A. This SR ensures that
each automatic PCIV will actuate to its isolation position
on a primary containment isolation signal. The LOGIC SYSTEM
FUNCTIONAL TEST in SR 3.3.6.3.7 overlaps this SR to provide
complete testing of the safety function. The [18] month
frequency was developed considering it is prudent that this
Surveillance be performed only during a unit outage since
isolation of penetrations would eliminate cooling water flow
and disrupt the nonnal operation of many critical
components. Operating experience has shown that these
components usually pass this Surveillance when performed at
the [18] month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

SR 3.6.1.3.10

This SR requires a demonstration that each reactor
instrumentation line excess flow check valve (EFCV) is
OPERABLE by verifying that the valve [ reduces flow to
5 1 gph on a simulated instrument line break]. This SR
provides assurance that the i n trumentation line EFCVs will
perform so that predicted radiological consequences will not
be exceeded during the postulated instrument line break
event evaluated in Reference 6. The [18] month Frequency is
based on the need to perform this Surveillance under the
conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating

(continued)
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PCIVs
B 3.6.1.3

f~
( BASES

SURVEILLANCE SR 3.6.1.3.10 (continued)
: REQUIREMENTS

experience has shown that +.hese components usually pass this
Surveillance when performed at the [18] month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

SR 3.6.1.3.11

The TIP shear isolation valves are actuated by explosive
charges. An in place functional test is not possible with
this design. The explosive squib is removed and tested to
provide assurance that the valves will actuate when4

required. The replacement charge for the explosive squib
shall be from the same manufactured batch as the one fired
or from another batch that has been certified by having one.

of the batch successfully fired. The Frecuency of 18 months
on a STAGGERED TEST BASIS is considered acequate given the
administrative controls on replacement charges and the
frequent checks of circuit continuity (SR 3.6.1.3.5).

O'

(y SR 3.6.1.3.12

This SR ensures that the leakage rate of secondsry
containment bypass leakage paths is less than the specified
leakage rate. This provides assurance that the assumptions
in the radiological evaluations of Reference 7 are met. The
leakage rate of each by) ass leakage path is assumed to be

the two isolation valves)ge (leakage through the worse of
the maximum pathway leaca

unless the penetration is isolated
'

by use of one closed and de-activated automatic valve,
closed manual valve, or blind flange. In this case, the
-leakage rate of the isolated bypass leakage path is assumed
to be the actual pathway leakage through the isolation
device. If both isolation valves in the penetration are
closed, the actual leak 3ge rate is the lesser leakage rate1

of the two valves. This method of quantifying maximum'

pathway leakage is only to be used for this SR (i.e.,4

'

Appendix J maximum pathway leakage limits are to be
quantified in accordance with Appendix J). The [18] month
Frequency was developed considering it is prudent that this
Surveillance be perfonned only during plant outage.
Operating experience has shown that these components usually
pass this Surveillance when performed at the [19] month

_ _

(continued)
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PCIVs
B 3.6.1.3

BASES

-

SURVEILLANCE SR 3.6.1.3.12 (continued)
REQUIREMENTS

Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint. [A Note has been
added to this SR requiring the results to be evaluated
against the acceptance criteria of SR 3.6.1.1.1 This
ensures that secondary containment bypass leakage is
properly accounted for in determining the overall primary

_ containment leakage rate.] _

SR 3.6.1.3.13

The analyses in References 2 and 6 are based on leakage that
is less than the specified leakage rate. Leakage through
each MSIV must be 5 [11.5] scfh when tested at a Pt
([28.8) psig) . The MSIV leakage rate must be verified to be
in accordance with the leakage test requirements of
10 CFR 50, Appendix J (Ref. 5), as modified by approved
exemptions. A Note has been added to this SR requiring the
results to be evaluated against the acceptance criteria of
SR 3.6.1.1.1. This ensures that MSIV leakage is properly
accounted for in determining the overall primary containment
leakage rate. The Frecuency is recuired by 10 CFR 50,
Appendix J, as modifiec by approvec exemptions; thus,
SR 3.0.2 (which allows Frequency extensions) does not apply.

SR 3.6.1.3.14

Surveillance of hydrostatically tested lines provides
assurance that the calculation assumptions of Reference 2
are met. Note also that dual function valves must pass all
applicable SRs, including the Type C leakage rate test
(SR3.6.1.1.1),ifappropriate. The combined leakage rates
must be demonstrated in accordance with the leakage rate
test requirements of 10 CFR 50, Appendix J (Ref. 5), as
modified by approved exemptions.

This SR has been modified by two Notes. [ Note 1 states that
these valves are only required to meet the combined leakage
rate in MODES 1, 2, and 3, since this is when the Reactor
Coolant System is pressurized and primary containment is
required. In some instances, the valves are required to be
capable of automatically closing during MODES other than
MODES 1, 2, and 3. However, their leak tightness under

(continued)
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PCIVs
B 3.6.1.3

;

O
[ Q BASES

i

i SURVEILLANCE SR 3.6.1.3.14 (continued)
REQUIREMENTS

i accident conditions is not required in these other MODES or
conditions.] Note 2 has been added to this SR requiring the

; results to be evaluated against_ the acceptance criteria of
f SR 3.6.1.1.1. This ensures that these valves are properly
i accounted for in detemining the overall primary containment

leakage rate.
:

SR 3.6.1.3.151

;

i Reviewer's Note: This SR is only required for those plants
with purge valves with resilient seals allowed to be open
during [ MODE 1, 2, 3, or 4] and having blocking devices that'

are not permanently installed on the valves.1

Verifying each [ ] inch primary containment purge valve is
blocked to restrict opening to 5 [50]% is required to ensure
that the valves can close under DBA conditions within the,

i times assumed in the analysis of References 2 and 6. [The
SR is modified by a Note stating that this SR is only

Q required to be met in MODES 1, 2, and 3.] If a LOCA occurs,
; g the purge valves must close to maintain containment leakage

within the values assumed in the accident analysis. At.

; other times when purge valves are required to be capable of
closing (e.g., during movement of irradiated fueli

assembiies), pressurization concerns are not present, thus
the purge valves can be fully open. The [18] month,

Frequency is appropriate because the blocking devices are,

typically removed only during a refueling outage.
;
.

REFERENCES 1. FSAR, Chapter [15] .

2. FSAR, Table [6.2-5] .

| 3. Generic-Issue B-20, " Containment Leakage Due to Seal.
| Deterioration."

! 4. Generic Issue B-24.

5. 10 CFR 50, Appendir J.

}

(continued)
\
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PCIVs
B 3.6.1.3

BASES

i

i

REFERENCES 6. FSAR, Section [6.2] .-

7. FSAR, Section (15.1.39]..

,

I
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Drywell Pressure
B 3.6.1.4-

-B 3.6 CONTAINMENT SYSTEMS
,

! B 3.6.1.4 Drywell Pressure

I

BASES

BACKGROUND The drywell pressure is limited during normal operations to
preserve the initial conditions assumed in the accident-
analysis for a Design Basis Accident (DBA) or loss of
coolant accident (LOCA).

|

APPLICABLE Primary containment performance is evaluated for the entire
SAFETY ANALYSES spectrum of break sizes for_ postulated LOCAs (Ref. 1).

,

Among the inputs to the DBA is the initial primary

containment internal pressure (Ref. 1)]. 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
I (Ref.1).
l
. Drywell pressure satisfies Criterion 2 of the NRC Policy
| Statement.
,

|

|
|_ LC0 In the event of a DBA, with an initial drywell pressure

s-[0.75 psig], the resultant peak drywell accident pressure'
-

I will be maintained below the drywell design pressure.
_

|

APPLICABILITY: In MODES 1,12,.and 3, a DBA could cause a release of
j 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 pressure within

; limits is not required-in MODE 4 or 5.
|

V (continued)
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Drywell Pressure
B 3.6.1.4

BASES (continued)'

i

ACTIONS A.1

With drywell pressure not within the limit of the LCO,
drywell pressure must be restored within 1 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 ACTIONS of
LC0 3.6.1.1, " Primary Containment," which requires that
primary containment be restored to OPERABLE status within
1 hour.

B.1 and B.2

If drywell pressure cannot be restored to within limit
within the required Completion Time, the plant must be
brought to a MODE in which the LC0 does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 12 hours and to MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3,6.1.4.1

REQUIREMENTS
Verifying that drywell pressure is within limit ensures that
unit operation remains within the limit 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 during the
applicable MODES. Furthermore, the 12 hour Frequency is.

considered adequate in view of other indications available
in the control room, including alanns, to alert the operator
to an abnormal drywell pressure condition.

REFERENCES 1. FSAR, Section [6.2] .

O
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Drywell Air Temperature
B 3.6.1.5

B 3.6 CONTAINMENT SYSTEMS

i B 3.6.1.5 Drywell Air Temperature

BASES

.

BACKGROUND The drywell contains the reactor vessel and piping, which4

add heat to the airspace. Drywell coolers remove heat ard
maintain a suitable environment. The average airspace'

temperature affects the calculated response to postulated
Design Basis Accidents (DBAs). The limitation on the|

drywell average air temperature was developed as reasonable,
based on operating experience. The limitation on drywell
air temperature is used in the Reference 1 safety analyses.-

a

APPLICABLE Primary containment performance is evaluated for a
: SAFETY ANALYSES spectrum of break sizes for postulated loss , ~ coolant

accidents (LOCAs) (Ref.1). Among the inputs to the design'

basis analysis is the initial drywell average air,

: temperature (Ref. 1). Analyses assume an initial average
; drywell air temperature of [135]'F. This limitation ensures
: that the safety analysis remains valid by maintaining the

expected initial coniitions and ensures that the peak LOCAs,
-

drywell temperature ooes not exceed the maximum allowable of
j [340]'F (Ref. 2) . Exceeding this design temperature may
| result in the degradation of the primary containment
i structure under accident loads. Equipment inside primary

containment required to mitigate the effects of a DBA is
,

i designed to operate and be capable of operating under
; environmental conditions expected for the accident.

| The most severe drywell temperature condition occurs as a
i result of a small Reactor Coolant System rupture _above the
| reactor water level, which results in the blowdown of
f reactor steam to the drywell. The drywell temperature
i analysis considers main steam line breaks occurring,inside
. the drywell and having break areas 0.01 ftz, 0.1. ft , and!

-

0.5 ft . The maximum calculated drywell average temperature
of [326]*F occurs .for'the 0.1 ft' break (Ref. 3).,

Drywell air temperature satisfies Criterion 2 of the NRC,

| Policy Statement.

i
f

|

('

( (continued)
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IDrywell Air Temperature
B 3.6.1.5

BASES (continued)

LC0 In the event of a DBA, with an initial dr.ywell average air
temperature less than or equal to the LC0 temperature limit,
the resultont peak accident temperature is maintained below
the drywell dcsign temperature. As a result, the ability of
primary containment to perform its design function is
ensured.

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 A.1

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 containmenit
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
minor problems.

B.1 and B.2

If the drywell average air temperature cannot be restored to
within limit within the required Completion Time, the plant
must be brought to a MODE in which the LC0 does not apply.
To achieve this status, the plant must be brought to at
least MODE 3 within 12 hours and to MODE 4 within 36 hours.
The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions
from full power conditions in an orderly manner and without
challenging plant systems.

(continued)
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: Drywell Air Terperature
' B 3.6.1.5
:

BASES (continued)
.

; SURVEILLANCE SR 3.6.1.5,1

: REQUIREMENTS

: Verifying that the drywell average air temperature is within
the LCO limit ensures that operation remains within the

i limits assumed for the primary containment analyses.
Drywell air temperature is monitored in all quadrants and at:

i various elevations (referenced to mean sea level). Due to
the shape of the drywell, a volumetric average is used to
detemine an accurate representation of the actual average
temperature.

The 24 hour Frequency of the SR was developed based on
operating experience related to drywell average air.

; temperature variations and temperature instrument drift
( during the applicable MODES and the low probability of a DBA
j occurring between surveillances. Furthermore, the 24-hour

Frequency is considered adequate in view of other
j indications available in the control room, including alams,

to alert the operator to an abnomal drywell air temperature;

: condition.
4

0
:

REFERENCES 1. FSAR, Section [6.2] ..

2. FSAR, Section [6.2.1.4.1].-,

! 3. FSAR, Section [6.2.1.4.5] .
I
i

~

i

t

!

!

!

|

1

|

i

.
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LLS Valves
B 3.6.1.6

B 3.6 CONTAINMENT SYSTEMS

f 8 3.6.1.6 Low-Low Set (LLS) Valves

BASES

BACKGROUND The safety / relief valves (S/RVs) can actuate in either the
safety mode, the Automatic Depressurization System mode, or
the LLS mode. in the LLS mode (or power actuated mode of
operation), a pneumatic diaphragm and stem assembly
overcomes the spring force and opens the pilot valve. As in
the safety mode, opening the pilot valve allows a
differential pressure to develop across the main valve
piston and opens the main valve. The main valve can stay
open with valve inlet steam pressure as low as [50] psig.
Below this pressure, steam pressure may not be sufficient to
hold the main valve open against the spring force of the
pilot valves. The pneumatic operator is arranged so that
its malfunction will not prevent the valve disk from lif ting
if steam inlet pressure exceeds the safety mode pressure
setpoints.

[Four] of the S/RVs are equipped to provide the LLS
function. The LLS logic causes the LLS valves to be opened
at a lower pressure than the relief or safety mode pressure
setpoints and stay open longer, so that reopening more than
one S/RV is prevented on subsequent actuations. Therefore,
the LLS function prevents excessive short duratirn S/RV
cycles with valve actuation at the relief setpoint.

Each S/RV discharges steam through a discharge line and
quencher to a location near the bottom of the suppression
pool, which causes a load on the suppression pool wall.
Actuation at lower reactor pressure results in a lower load.

APPLICABLE The LLS relief mode i"nctions to ensure that the containment
SAFETY ANALYSES design basis of one S/RV operating on " subsequent

actuations" is met. In otner 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 the S/RV discharge line resulting
from " subsequent actuations" of the S/RV during Design Basis
Accidents (DBAs). Furthermore, the LLS function justifies
the primary containment analysis assumption that

(continued)
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LLS Valves
B 3.6.1.E

(~)
BASES

|

simultaneous S/RV openings occur only ]on the initialAPPLICABLE
actuation for DBAs. Even though [four LLS S/RVs areSAFETY ANALYSES

(continued) specified, all (four] LLS S/RVs do not operate in any DBA
analysis.

LLS valves satisfy Criterion 3 of the NRC Policy Statement.

_ _

LC0 [Four] LLS valver. are required to be OPERABLE to satisfy the
assumptions of the safety analyses (Ref. 1). The
requirements of this LC0 are applicable to the mechanical
and electrical / pneumatic capab4lity of the LLS valves to
function for controlling the opening and closing of the
S/RVs.

APPLICABILITY In MODES 1, 2, and 3, an event could cause pressurization of
the reactor and opening of 5/RVs. In MODES 4 and 5, the
probability ard consequences of these events are reduced due
to the pressure and temperature limitations in these MODES.

O Therefore, maintaining the LLS valves OPERABLE is not
\ required in MODE 4 or 5.

| ACTIONS A.1

With one LLS valve inoperable, the remaining OPERABLE LLS
valves are adequate to perform the designed function.
However, the overall reliability is reduced. The 14 day
Completion Tine takes into account the redundant capability
afforded by the remaining LLS valves and the low probability
of an event in which the remaining LLS valve capability
would be inadequate.

B.1 and B.2

If two or more LLS velves are inoperable or if the
inoperable LLS valve cannot be restored to OPERABLE status
within the required Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 12 hours and to MODE 4 within 36 hours. The

|

O (continued)O
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LLS Valves
B 3.6.1.6

BASES

I

ACTIONS B.1 and B.2 (continued)

allowed Completion Times are reasonable, based on operating-

experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.6.1.6.1
REQUIREMENTS

A manut' :tuation of each LLS valve is performed to verify
that the valve and solenoids are functioning properly and no
blockage exists in the valve discharge line. This can be
demonstrated by the response of the turbine control or
bypass valve, by a change in the measured steam flow, or by
any other method that is suitable to verify 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 ASME Boiler and Pressure Vessel Code, Section XI
(Ref. 2). The [18] month Frequency is based on the need to
perform this Surveillance under the conditions that apply
during a plant outege and the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed at
the [18] month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

Since steam pressure is required to perform the
Surveillance, however, and steam may not be available during
a unit outage, the Surveillance may be performed during the
startup following a unit outage. Unit 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 the required
reactor steam dome pressure is reachec 12 hours is allowed
to prepare for and perform the test. Adequate pressure at
which this test is to be performed is a [920] psig (the
pressure recommended by the valve manufacturer).

(continued)
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:
1 LLS Valves
1 8 3.6.1.6 ,

|

\ BASES

|

SURVEILLANCE SR 3.6.1.6.2
REQUIREMENTS

(continued) The LLS designated S/RVs are required to actuate
automatically upon receipt of specific initiation signals.
A system functional test is performed to verify that the

; mect.anical portions (i.e., solenoids) of the LLS function
i operate as designed when initiated either by an actual or
i simulated automatic initiation signal. The LOGIC SYSTEM
i FUNCTIONAL TEST in SR 3.3.6.3.7 overlaps this SR to provide
.

complete testing of the safety function.
4

The 18 month Frequency is based on the need to perform this
j Surveillance under the conditions that apply during a plant,

! outage and the potential for an un)lanned transient if the-
-Surveillance were performed with tie reactor at power.'

i 0)erating experience has shown these components usually pass
j tie Surveillance when performed at the 18 month Frequency.
|

Therefore, the frequency was_ concluded to be acceptable from
; a reliability standpoint.
:

This SR is modified by a Note that excludes valve actuation.
This prevents a reactor pressure vessel pressure blowdown.

A

REFERENCES 1. FSAR, Section [5.5.17].

2. ASME, Boiler and Pressure. Vessel Code, Section XI.

i

!
i
i

.

A

i
i

:

!

i O
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

8 3.6 CON:AINMENT SYSTEMS

B 3.6.1.7 Reactor Building-to-Suppression Chamber Vacuum Breakers

BASES |

BACKGROUND The function of the reactor building-to-suppressica chamber
vacuum breakers is to relieve vacuum when primary
containment depressurizes below reactor building pressure.
If the drywell depressurizes below reactor building
pressure, the negative differential pressure is mitigated by
flow through the reactor building-to-suppression chamber
vacuum breakers and through the suppression-chamber-to-
drywell vacuum breakers. The design of the external
(reactor building-to-suppression chamber) vacuum relief
provisions consists of two vacuum breakers (a vacuum breaker
and an air operated butterfly valve), located in series in
each of two lines from the reactor building to the
suppression chamber airspace. The butterfly valve is
actuated by dif ferential pressure. The vacuum breaker is
self actuatir.g and can be remotely operated for testing
purposes. The two vacuum breakers in series nust be closed
to maintain a leak tight primary containment boundary.

A negative differential pressure across the drywell wall is
caused by rapid depressurization of the drywell. 'tvents
that cause this rapid depressurization arc cooling cycles,
inadvertent primary containment spray actuation, and steam
condensation in the event of a primary system rupture.
Reactor building-to-suppression chamber vacuum breakers
prevent an excessive negative differential pressure across
the primary containment boundary. Cooling cycles result in
minor pressure transients in the drywell, which occur slowly

| and are normally controlled by heating and ventilation
equipment. Inadvertent spray actuation results in a morei

I 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 se::ondary 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
containment spray flow rate and temperature and the assumed
initial conditions of the priinary containment atmosphere.

(continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

BASES

BACKGROUND Low spray temperatures and atmospheric conditions that yield
(continued) the minimum amount of contained noncondensible gases are

assumed for conservatism.

APPLICABLE Analytical methods and assum)tions involving the reactor
SAFETY ANALYSES building-to-suppression cham)er 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 nrimary
containment to limit the negative differential pressure
across the drywell and suppression chamber walls, which form
part of the primary containment boundary.

The safety analyses assume the external vacuum breakers 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

O vacuum breakers to be closed initially and to remain closed
# t and leak tight with positive primary containment pressur -

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 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 d-.-ing normal operation; '

d. A postulated DBA assuming-Emergency Core Cooling
Systems (ECCS) runout flow with a condensation
effectiveness of 50's; and

e. A postulated DBA assuming ECCS runout flow with a
condensation effectiveness of 100fs.

The results of these five cases show that the external
vacuum breakers, with an opening setpoint of [0.5] psid, are

(continued)-
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Reactor Building-to-Suppression Chamber Vacuum Breakers
'B 3.6.1.7

BASES

! >

APPLICABLE capable of maintaining the differential pressure within
SAFETY ANALYSES design limits.

(continued) -

The reactor building-to-suppression chamber vacuum breakers
satisfy Criterion 3 of the NRC Policy Statement.

LCO All reactor building-to-suppression chamber vacuum breakers
are required to be OPERABLE to satisfy the assumptions used
in the safety analyses. The requirement ensures that the
two vacuum breakers (vacuum breaker and air operated
butterfly valve) in each of the two lines from the reactor
building to the suppression chamber airspace are closed
(except during testing or when performing their intended
function). Also, the requirement ensures both vacuum
breakers in each line will open to relieve a negative
pressure in the suppression chamber.

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause pressurization of
primary containment. In H0 DES 1, 2, and 3, the Suppression
Pool Spray System is required to be OPERABLE to mitigate the
effects of a DBA. Excessive negative pressure inside
primary containment could occur due to inadvertent
initiation of this system. Therefore, th vacuum breakers
are required to be OPERABLE in MODES 1, I, and 3, when the
Suppression Pool Spray System is required to be OPERABLE, to
mitigate the effects of inadvertent actuation of the
Suppression Pool 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 i uits 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
limitations in these MODES. Therefore, maintaining reactor

(continued)
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Reactor Building-to-Suppression Chamber vacuum Breakers-
B 3.6.1.7-

BASES,

APPLICABILITY building-to-suppression chamber vacuum breakers OPERABLE is
(continued) not required in MODE 4 or 5. 4

-

ACTIONS A Note has been added to provide cl'arification that, for the
pur)ose of this LCO, separate Condition entry is allowed-for
eac1 penetration flow path. '

A.1

With one or more vacuum breakers not closed, the leak-tight-
primary containment boundary may be threatened. Therefore,
the inoperable vacuum breakers must-be restored to OPERABLE
status-or the open vacuum breaker closed within 72-hours.
The 72 hour Completion Time is consistent with requirements
for inoperable suppression-chamber-to-drywell vacuum
breakers in LCO 3.6.1.8, " Suppression-Chamber-to-Drywell
Vacuum Breakers." The 72' hour Completion Time takes into
account the redundancy ca) ability afforded by-the remaining
breakers, the fact that tie OPERABLE breaker-in each of the

O.
lines is closed,-and the low probability of-an event
occurring -that would require = the vacuum breakers to be
OPERABLE during this period.

B.1

With one or more lines with two vacuum breakers not closed,
primary containment. integrity is.not maintained. Therefore,
one open vacuum breaker must-be closed-within 1 hour. This-
Completion Time is consistent with the ACTIONS of
LCO 3.6.1.1, " Primary, Containment," which requires that
primary-containment be restored to OPERABLE status within-
1 hour.

-C.1

With one line with one or more vacuum: breakers inoperable -
for opening,-the leak' tight primary containment boundary is
intact. The ability to 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. Therefore, the. inoperable vacuum breaker

(continued)-
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

BASES

ACTIONS C_d (continued)

must be restored to OPERABLE status within 72 hours. This
is consistant with the Completion Time for Conditien A and
the fact that the leak tight primary containment boundary is
being maintained.

.D_d

With two [or more] lines with one or more vacuum breakers
inoperable for opening, the primary containment boundary is
intact. However. in the event of a containment
depressurization, the function of the vacuum breakers is
lost. Therefore, all vacuum breakers in [one] line must be
restored to OPERABLE status within 1 hour. This Completion
Time is consistent with the ACTIONS of LC0 3.G.1.1, which
requires that primary containment be restored to OPERABLE
status within I hour.

E.1 and E.2

If all the vacuum breakers in [one] line cannot be closed or
restored to OPERABLE status within the required Completion
Time, the plant must be brought to a MODE in which the LC0
does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 12 hours and to MODE 4

l.
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

i

! SURVEILLANCE SR 3.6.1.7.1
REQUIREMENTS

Each vacuum breaker is verified to be closed except when
being tested (i.e., in accordance with SR 3.6.1.7.2 or when
performing their intended function), to ensure that a
potential breach in the primary containment boundary is not
present. This Surveillance is performed by observing local
or control room indications of vacuum breaker position or by
verifying a differential pressure of [0.5] psid is
maintained between the reactor building and suppression
chamber. The 14 day Frequency is based on engineering

(continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers i

B 3.6.1.7-

BASES

SURVEILLANCE SR 3.6.1.7.1 (continued) .

'

REQUIREMENTS
Judgment, is-considered adequate in view of other
indications of vacuum breaker status available to operations
personnel, and has been-shown to be acceptable through
operating experience.

SR 3.6.1.7.2

Each vacuum breaker niust' 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 assumptions are valid. The [92] day Frequency of
this SR was developed based upon Inservice Testing Program

req]uirements to perform valve testing at least once every[92 days.

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

s [0.5] ps,id-is valid. The [18] month Frequency is based on
the need to perform this Surveillance under.the conditions
that apply during a plant outage and the-potential fcr an-
unplanned transient if the Surveillance were performed with-
the reactor at power. For this' unit, the [18] month

-

Frequency has been shown to be acceptable, based-on
operating experience, and is further justified because of
other surveillances performed at shorter Frequencies that
convey the-proper functioning status of each vacuum breaker.

REFERENCES 1. FSAR,- Section [6.2] . -

O
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Suppression-Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8

B 3.6 CONTAINMENT SYSTEMS

iB 3.6.1.8 Suppression-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, which allow air and steam flow from the suppression
chamber to the drywell when the drywell is at a negative
pressure with respect to the suppression chamber.
Therefore, suppression-chamber-to-drywell vacuum breakers
prevent an excessive negative differential pressure across
the wetwell drywell boundary. Each vacuum breaker is a self
actuatir.g valve, similar to a check valve, which can be
remotely operated for testing purposes.

A negative dif ferential pressure across the drywell wall is
caused by rapid depressurization of the drywell. Events
that cause this rapid depressurization are cooling cycles,
inadvertent drywell spray actuation, and steam condensation
from sprays or subcooled water reflood of a break in the
event of a primary system rupture. Cooling cycles result in
minor pressure transients in the drywell that occur slowly
and are normally controlled by heating and ventilation
equipment. Spray actuation or spill of subcooled water out
of a break results in more significant pressure transients
and becomes important in sizing the internal vacuum
breakers.

In the event of a primary system rupture, steam condensation
within the drywell results in the most severe pressure
transient. Following a primary system rupture, air in the
drywell is purged into the 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 Systems 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 waterleg in the Mark I Vent System
downcomer is controlled by the drywell-to-suppression
chamber differential pressure. If the drywell pressure is

(continued)
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Suppression-Chamber-to-Drywel'1 Vacuum Breakers
B 3.6.1.8

BASES

|

BACKGROUND less than the suppression chamber pressure, there will be an
(continued) increase in the vent waterleg. This will result in en

increase in the water clearing inertia in the event of a
postulated LOCA, resulting in an increase in the peak
drywell pressure. This in turn will result in an increase
in the pool swell dynamic loads. The internal vacuum
breakers limit the height of the waterleg in the vent system
during normal operation.

APPLICABLE L1alytical methods and assumptions involving the
SAFETY ANALYSES suppression-chamber-to-drywell vacuum breaker.s are presented

in Reference 1 as part of the accident response of the
primary 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 nega,!ve
differential pressu'e across the drywell and suppression
chamber walls that form part of the primary containment
boundary.

The safety analyses assume that the internal 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 pressure setpoint and the requirement that [9]

| of [12] vacuum Dreakers be OPERABLE are a result of the
requirement placed on the vacuum breakers to limit the vent'

system waterleg height. The total cross sectional area of'

the main vent systea between the drywell and suppression
chamber needeu to fulfill this requirement has been
established as a minimum of [51.5] times the total break
area (Ref. 1). In turn, the vacuum relief capacity between
the drywell 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 differential pressure. Design Basis
Accident (DBA) analyses require the vacuum breakers to be
closed initially and to remain closed and leak tight, with
the suppression pool at a positive pressure relative to the
drywell .

|

(continued)
J
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Suppression-Chamber-to-Dryaell Ve.cuum Breakers
B 3.6.1.8

BASES
: ._ .-

.

APPLICABLE The suppression-chamber-to-drywell varut.m breakers satisfy
SAFETY ANALYSES Criterion 3 of the NRC Policy Statement.

(continued)

LCO Only [9] of the [12] veuum breakers must be OPERABLE for |
opening. All suppression-chamber-to-drywell vacuum
breakers, however, are required to be closed (except during
testing or when the vacuum breakers are performing their
intended design function). The vacuum breaker OPERABILITY
requirement provides assurance that the drywell-
to-suppression chamber negative differential pressure
remains below the design value. The requirement that the
vacuum breakers be closed ensures that there is no excessive
bypass leakage should a LOCA occur.

I

APPLICABILi1Y In MODES 1, 2, ed 3, the Suppression Pool Spray System is
required to be UFERABLE to mitigate the effects of a DBA.
Excessive negative pressure inside the drywell could occur
due to inadvertent actuation of this system. The vacuum
breakers, thet e'u e, are required to be OPERABLE in MODES 1,
2, and 3, when one Suppression Pool Spray System is required
to be OPERABLE, to mitigate the effects of inadvertent
actuation of the Suppression Pool Spray System.

Also, in MODES 1, 2, and 3, a DB^. could result in excessive
negative differential pressure across the drywell wali.
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 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
MODES 1, 2, and 3.

In MODES 4 and 5, the p obability and consequences of thes:
events are reduced by the pressure and temperature
limitations in these MODES; therefore, maintaining
suppression-chamber-to-drywell vacuum breakers OPERABLE is
not required in MODE 4 or 5.

(continued)
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I Suppression-Chamber-to-Drytell Vacuum Breakers
B 3.6.1.8

O
Q BASES (continued)-

{
ACTIONS M

With one of the required vacuum breakers inoperable for
opening (e.g , the vacuum breaker is not open and may bea

stuck closed or not within its opening setpoint limit, so'

that it would not function as designed during an event that
,

depressurized the drywell), the remaining [eight] OPERABLE
i vacuum breakers are capable of providing the vacuum relief
| function. However, overall system reliability is reduced

because a single failure in one of the remaining vacuum;

breakers could result in an excessive supprest. ion-chamber-
to-drywell differential pressure during a DBA. Therefore,
with one of the [nine] required vacuum breakers inoperable.s

| 72 hours is allowed to restore at least one of the
inoperable vacuum breakers to OPERABLE status so that plant
conditions are consistent with those assumed for the design,

basis analysis. The 72 hour Completion Time is considered'

acceptable due to the low probability of an event in which
the remaining vac M breaker capability would not be
adequate.

M.
'

b An open vacuum breaker allows communication between the
drywe . and suppression chamber airspace, and, as a result,
there is the potential for suppression chamber4

overpressurization due to this bypass leakage if a LOCA were
to occur. Therefore, the open vacuum breaker must be
closed. A short time is allowed to close the vacuum breaker
due to the low probability of an event that would pressurize
primary containment. If vacuum breaker position indication
is not reliable, an alternate method of verifying that the
vacuum breakers are closed is to verify that a differential
pressure of [0.5] psid between the suppression chamber and
drywell is maintained for 1 hour without makeup. The
required 2 hour Completion Time is considered adequate to
perform this test.

,

C 1 and C.2

If the inoperable suppression-chamber-to-drywell vacuum
breaker cannot be closed or restored to OPERABLE status
within the required Completion Time, the plant must be
brought to a MODE in which the LC0 does not apply. To

(continued)
_
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Suppression-Chamber-to-Drywell vacuum Breakers
B 3.6.1.8

BASES

ACTIONS C.1 and C ] (continued)

achieve this status, the plant must be brought to at least
H00E 3 within 12 hours and to M0DE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
expt ' nee, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

-

SURVEILLANCE SR 3.6.1.8.1
REQUIREMENTS

Each vacuum breaker is verified closed (except when being
tested in accordance with SR 3.6.1.8.2 or when performing
its intended function) to ensure that this potential large
bypass leakage path is not present. This Surveillance is
performed by observing the vacuum breaker position
indication or by verifying that a differential pressure of
[0.5] psid between the su)pression chamber and drywell is
maintained for 1 hour wit 1out makeup. The 14 day Frequency
is based on engir,eering judgment, is considered adequate in
view of other indications of vacuum breaker status available
to operations personnel, and has been shown to be acceptable
through operating experience. This verification is also
required within ? aours after any discharge of steam to the
suppression chamber from the safety / relief valves or any
operation that causes the drywell-to-suppression chamber
differential pressure to be reduced by n (0.5] psid. A
footnote is added to provide additional assurance of closure
if position indicating instruments indicate one or more
vacuum breakers are not closed.

SR 3.6.1.8.2

Each required vacuum breaker must be cycled to ensure that 1

Iit 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 Testing Program
requireinents to perfonn valve testing at least once every
92 days. A 31 day Frequency was chosen to provide
additional assurance that the vacuum breakers are OPERABLE,
since they are located in a harsh environment (the
suppressionchamberairspace). In addition, this functional

'

(continued)
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Suppression-Chamber-to-Dryttell Vacuum Breakers
B 3.6.1.8

BASES

:

SURVEILLANCE SR 3.6.1.8.2 (continued)
REQUIREMENTS

test is required within 12 hours af ter either a discharge of: steam to the suppression chamber from the safety / relief'

valves or after an operation that causes any of the vacuum
breakers to open.

,

&

SR 3.6.1.8.3

i Verification of the 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 Frecuency is based on
the need to perform this Surveillance uncer the conditions
that apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with

,

the reactor at power. For this facility, the [18] month
Frequency has been shown to be acceptable, based on"

operating experience, and is further justified because of
other surveillances performed at shorter Frequencies that
convey the proper functioning status of each vacuum breaker.

REFERENCES 1. FSAR, Section [6.2].

i __

!
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MSIV LCS
B 3.6.1.9

B 3.6 CONTAINMENT SYSTEMS

i B 3.6.1.9 Main Steam Isolation Valve (MSIV) Leakage Control System (LCS)

BASES
_

BACKGROUND The MSly LCS supplements the isolation function of the MSIVs
by processing the fission products that could leak through
the closed MSIVs after a Design Basis Accident (DBA) loss of
coolant accident (LOCA).

The MSly LCS consists of two independent subsystems: an
inboard subsystem, connected between the inboard and
outboard MSIVs, and an outboard subsystem, connected
immediately downstream of the outboard MSIVs. Each
subsystem is capable of processing leakage from MSIVs
following a DBA LOCA. Each subsystem consists of blowers
(one blower for the inboard subsystem and two blowers for
the outboard subsystem), talves, piping, and heaters (for
the inboard subsystem only). Four electric heaters in the
inboard subsystem are provided to boil off any condensate
prior to the gas mixture passing through the flow limiter.

Each subsystem operates in two process modes:
depressurization and bleedoff. The dearessurization process
reduces the steam line pressure to wit 11n the operating
ccpability of equipment used for the bleedoff mode. During
bleedoff (long term leakage control), the blowers maintain a
negative aressure in the main steam lines (Ref. 1). This
ensures tie leakage through the closed MSIVs is collected
and processed by the MSIV LCS. In both process modes, the
effluent is discharged to the secondary containment and
ultimately filtered by the Standby Gas Treatment (SGT)
System.

The MSIV LCS is manually initiated approximately 20 minutes
following a DBA LOCA (Ref. 2).

APPLICABLE The MSIV LCS mitigates the consequences of a DBA LOCA by
SAFETY ANALYSES ensuring that fission products that may leak from the closed

MSIVs are diverted to the secondary containment and
ultimately filtered by the SGT System. The operation of the
MSIV LCS prevents a release of untreated leakage for this
type of event.

(continued)

BWR/4 STS B 3.6 34 Rev. O,09/28/92

.. -
.



___
.

.

.

MSIV LCS
B 3.6.1.9

BASES

!
'

APPLICABLE The HSIV LCS satisfies Criterion 3 of the NRC Policy
SAFETY ANALYSES Statement.

(continued)

LCO One HSIV LCS subsystem can provide the required processing
of the HSIV leakage. To ensure that this capability is
available, assumi q worst case single failure, two MSly LCS
subsystems must bt: OPERABLE.

APPLICABILITY In MODES 1, 2, and 3, a DBA could lead to a fission product
release to primary containment. Therefore, MSIV LCS
OPERABILITY is required duriig these MODES. In H0 DES 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 HSIV LCS OPERABLE
is not required in H0DE 4 or ' .5 1sure MSIV leakage is
processed.

- 4., , , m -, --

With one MSIV LCS sub astem inoperable, the inoperable HSIV
LCS subsystem must be restored to OPERABLE status within
30 days. In this Condition, the remaining OPERABLE HSIV LCS
subsystem is adequate to perform the required leakage
control function. However, the overall reliability is
reduced because a single failure in the remaining subsystem
could result in a total loss of MSIV leakage control
function. The 30 day Completion Time is based on the
redundant capability afforded by the remaining OPERABLE HSIV
LCS subsystem and the low probability of a DBA LOCA
occurring during this period.

[LJ

With two MSIV LCS subsystems inoperable, at least one
subsystem must be restored to OPERABLE status within 7 days.
The 7 day Completion Time is based on the low probability of
the occurrence of a DBA LOCA.

{} (continued)
v
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MSIV LCS
B 3.6.1.9

BASES

\

ACTIONS C.1 and C.2
(continued)

If the HSiv LCS subsystem cannot be restored to OPERABLE
status within the required Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 12 hours and to MODE 4 within 36 hours. The 4

allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full |

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

|

SURVEILLANCE SR 3.6.1.9.1
REQUIREMENTS

Each MSiv LCS blower is operated for n [15) minutes to
verify OPERABILITY. The 31 day frequency was developed |
considering the known reliabili+y of the LCS blower and
controls, the two subsystem redundancy, and the low
probability of a significant degradation of the HSIV LCS
subsystems occurring between surveillances and has been
shown to be acceptable through operating experience.

SR 3.6.1.9.2

The electrical continuity of each inboard MSIV LCS subsystem
heater is verified by a resistance check, by verifying that
the rate of temperature increase meets specifications, or by
verifying that the current or wattage draw meets
specifications. The 31 day frequency is based on operating
experience that has shown that these components usually pass
this Surveillance when perfortned at this frequency.

SR 3.6.1.9.3

A system functional test is serformed to ensure that the
HSIV LCS will operate throug, its operating sequence. This
includes verifying that the automatic positioning of the
valves and the operation c,f each interlock and timer are
correct, that the blowers start and develop the required
flow rate and the necessary vacuum, and that the upstream
haaters meet current or wattage draw requirements (if not
used to verify electrical continuity in SR 3.6.1.9.2). The

(continued)
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MSIV LCS
B 3.6.1.9

BASES

|

SURVEILLANCE SR 3.6.1.9.3 (continued)
REQUIREMENTS

[18] month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an un)lanned transient if the
Surveillance were performed with tie reactor at power.
Operating experience has shown that these components usually
pass the Surveillance when performed at the (18] month
Frequency. Therefore, the frequency was concluded to be
acceptable from a reliability standpoint.

REFERENCES 1. FSAR, Section [6.5].

2. Regulatory Guide 1.96, Revision [1].

.
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Suppression Pool Average Temperature
B 3.6.2.1

B 3.6 CONTAINMENT SYSTEMS

| B 3.6.2.1 Suppression Pool Average Temperature

i

BASES
__

BACKGROUND The suppression chamber is a toroidal shaped, steel pressure
vessel containing a volume of water called the suppression
pool. The suparession pool is designed to absorb the decay
heat and sensi)le energy released during a reactor blowdown
from safety / relief valve discharges or from Design Basis
Accidents (DBAs). The suppression pool must quench all the
steam released through the downcomer lines during a loss of
coolantaccident(LOCA). This is the essential mitigative
feature of a pressure suppression containment that ensures
that the peak containment pressure is maintained below the
maximum allowable pressure for DBAs ([62] psig). The
suppression pool must also condense steam from steam exhaust
lines in the turbine driven systems (i.e., the High Pressure
Coolant injection System and Reactor Core leolation Cooling
System). Suppression pool average temperature (along with
LCO 3.6.2.2, " Suppression Pool Water Level") is a key
indication of the capacity of the suppression pool to
fulfill these requirements.

The technical cencerns that lead to the 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;

design pressure is [ peak pressure and temperature-62] psig and design temperature is
Primary containmentb.

[340]'F (Ref.1);

c. Condensation oscillation loads-maximum allowable
initial temperature is [110]'F; and

d. Chugging loads-these only occur at < [135]'F;
therefore, there is no initial temperature limit
because of chugging.

(continued)

BWR/4 STS B 3.6-58 Rev. O, 09/28/92

. _ . -- . .



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

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 alpe breaks within the primary containment.

Inputs to tie safety analyses include initial suppression,

! pool water volume and suppression pool temperature
! (Reference 1 for LOCAs and Reference 2 for the pool

temperature analyses required by Reference 3). An initial
I pool temperature of [95]'F is assumed for the Reference 1

and Reference 2 analyses. Reactor shutdown at a pool
temperature of ~ 110' 'F and vessel depressurization at a pool

! temperature of |120|'F are assuined for the Reference 2
analyses. The limit of :105]*F,atwhichtestingis
tenninated, is not used n the safety analyses because DBAs
are assumed to not initiate during unit testing.

Suppression pool average temperature satisfies Criteria 2
and 3 of the NRC Policy Statement.

LCO A limitation on the suppression pool average temperature is
required to provide assurance that the containment

Q conditions assumed for the safety analyses are met. This
Q 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 s [95]'F when any OPERABLE
intermediate range monitor (IRM) channel is > [25/40]
divisions of full scale on Range 7 and no testing that
adds heat to the suppression pool is being performed.
This requirement ensures that licensing bases init;al
conditions are met.

b. Average temperature s [105]'F when any OPERABLE IRM,

i channel is > [25/40] divisions of full scale on
Range 7 and testing that adds heat to the suppression
pool is being perfonned. This required value ensures
that the unit 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 5 [95]'F within
1 24 hours according to Required Action A.2. Therefore,
( the time period that the temperature is > [95]*F is

(continued)
v

'
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Suppression Pool Average Temperature
B 3.6.2.1

BASES

1

LCO short enough not to cause a significant increase in
(continued) unit risk.

c. Average temperature s [110]'T when all OPERABLE 1RM
channels are s [25/40] divisions of full scale on
Range 7. This requirement ensures that the unit will
be shut down at > [110]'f. The pool is designed to
absorb decay heat and sensible heat but could be
heated beyond design limits by the steam generated if
the reactor is not shut down.

Note that [25/40] divisions of full scale on IRM Range 7 is
a convenient measure of when the reactor is producing power
essentially equivalent to 1% RTP. At this power level, heat
input is approximately equal to nonnal system heat losses.

APPllCABILITY In MODES 1, 2, and 3, a DBA could cause significant heatup
of the suppression pool. In H0 DES 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 H0DE 4 or 5.

ACTIONS A.1 and A.2

With the suppression pool average temperature above the
specified limit when rot perfonning testing that adds heat
to the suppression pool and when 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, and 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
allow the suppression pool average temperature to be
restored below the limit. Additionally, when suppression
pool temperature is > [95]'F, increased monitoring of the
suppression pool temperature is required to ensure that it
remains 5 [110]*F. The once per hour Completion Time is
adequate based on past experience, which has shown that pool
temperature increases relatively slowly except when testing

(continued)
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Suppression Pool Average Temperature ;

B 3.6.2.1
,

BASES

i

ACTIONS A.1 and AJ (continued)

that adds heat to the suppression pool is being performed. ,

furthermore, the once >er hour Completion Time is considered
adequate in view of otler indications in the control room,
including alanns, to alert the operator to an abnormal
suppression pool average temperature condition.

El

If the suppression pool average temperature cannot be
restored to within limits within the required Com)1etion
Time, the plant must be brought to a MODE in whic1 the LCO
does not apply. To achieve this status, the power must be
reduced to < :25/40] divisions-of full scale on Range 7 for
all OPERABLE IRMs within 12 hours. The 12 hour Completion
Time is reasonable, based on operating experience, to reduce
power from full power conditions in an orderly manner and
without challenging plant systems.

,

,,

; Suppression pool average temperature is allowed to be
l > [95]'F when any OPERABLE IRH channel is > [25/40]
'

divisions of full scale on Range 7, and when testing that
adds heat to the suppression pool is being performed.
However, if temperature is > [105]'F, all testing must be
immediately sus) ended to preserve the heat absorption
capability of tie suppression pool. . With the testing
suspended, Condition A is-entered and the Required Actions
and associated Completion Times are applicable.

D.1 and 0.2

Suppression sool average temperature > [110]'F requires that
the reactor )e shut down immediately. This is accomplished
by placing the reactor mode switch in the shutdown position.
Additionally, when suppression pool temperature is
> [110]'F -increased monitoring of pool temperature is
required to ensure-that it remains s [120]'F. The once per
30 minute Completion Time is adequate, based on operating
experience. Given the high suppression pool average
temperature in this Condition, the monitoring f rquency is

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

BASES

|

ACTIONS 0.1 and 0.2 (continued)

increased to twice that of Condition A. Furthermore, the
30 minute Completion Time is considered adequate in view of
other indications available in the control room, including
alarms, to alert the operator to an abnonnal suppression
pool average temperature condition.

El and E.2

If suppression pool average temperature cannot be maintained
at 5 [120]'f, the plant must be brought to a H0DE in which
the LCO does not apply. To achieve this status, the reactor
pressure must be reduced to < [200] psig within 12 hours,
and the plant must be brought to at least H0DE 4 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the recuired plant
conditions from full power conditions in an orcerly manner
and without challenging plant systems.

Continued addition of heat to the suppression pool with
suppression pool temperature > [120]*f could result in
exceeding the design basis maximum allowable values for
primary containment temperature or pressure. Furthermore,
if a blowdown were to occur when the temperature was
> [120]"f, the maximum allowable bulk and local temperatures
could be exceeded very quickly.

SURVEILLANCE SR 3.6.2.1.1
REQUIREMENTS

The suppression pool average temperature is regularly
monitored to ensu- that the required limits are satisfied.
The average tempeiature is determined by taking an
arithmetic average of OPERABLE suppression pool water
temperature channels. The 24 hour Frequency has been shown,
based on oper'. ting 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 5 minute Frequency during testing is
justified by the rates at which tests will heat up the
suppression pool, has been shown to be acceptable based on
operating experience, and provides assurance that allowable
pool temperatures are not exceeded. The irequencies are

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

BASES

(

SURVEILLANCE E!L 3.6.2.1.1 (continued)
REQUIREMENTS

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. FSAR, Section [6.2].

2. FSAR, Section (15.1] .

3. NUREG-0783.

4. [ Mark 1 Containment Program.]

O
!
,
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Suppression Pool Bater Level
B 3.6.2.2

0 3.6 CONTAINMENT SYSTEMS

B 3.6.2.2 Suppression Pool Water Level

BASES
_ - _ _ _ . _ _ .

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)
discharges or from a Design Basis Accident (DBA). The
suppression pool must quench all the steam released through
the downcomer lines during a loss of coolant accident
(LOCA). This is the essential mitigative feature of a
pressure suppression containment, which ensures that the
peak containment pressure 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 driven systems (i.e., High Pressure Coolant
Injection (HPCI) System and Reactor Core Isolation Cooling
(RCIC) System) and provides the main emergency water supply
source for the reactor vessel. The suppression pool volume

3ranges between 87,300) ft at the low water icvel limit of

limit of [12 ft 6 inches}550] f t' at the high water level
[12 ft 2 inches; and [90

.

If the suppression pool water level is too low, an
insufficient amount of water would be available to
adequately condense the steam from the S/RV quenchers, main
vents, or HPCI and RCIC turbine exhaust lines. Low
suppression pool water level could also result in an
inadequate emergency makeup water source to the Emergency
Core Cnoling System. The lower volume would also absorb
less steam energy before heating up excessively. Therefore,
a minimum suppression 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.

(continued)
1
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j Suppression Pool Water Level
B 3.6.2.2

BASES (continued)4

!

APPLICABLE Initial suppression pool water level affects suppression
SAFETY ANALYSES pool temperature response calculations, calculated drywell

pressure during vent clearing for a DBA, calculated pool4

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 Criteria 2 and 3 of
i the NRC Policy Statement.
1

|

A limit that supp]ression pool water level be[12 ft 6 inches) is required to
i LCO

a: [12ft2 inches and 5
ensure that the primary containment conditions assumed for
the safety analyses are met. Either the high or low water>

level limits were used in the safety analyses, depending
upon which is more conservative for a particular

j calculation.

Og APPLICABILITY In MODES 1, 2, and 3, a DBA would cause significant loads an;

the primary containment. In MODES 4 and 5, the probability4

and consequences of these events are reduced due to the
pressure and temperature limitations in these MODES.
Therefore, maintaining suppression pool water level within
limits is not required in MODE 4 or 6.

-

ACTIONS A.1
,

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 pressure
suppresst:1 function still exists as long as main vents are
covered, i:PCI and RCIC turbine exhausts are covered, and
S/RV quenchers are covered. If suppression pool water level.

is above the maximum level, protection against2

w erpressurization still exists due to the margin in the
peak containment pressure analysis and the capability of the
Drywell Spray System. Therefore, continued operation for a
limited time is allowed. The 2 hour completion Time is
sufficient to astore suppression pool water level to within

O (continued)
V

BWR/4 STS B 3.6-65 Rev. O, 09/28/92

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



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

Suppression Pool Water Level |

B 3.6.2.2

BASES

1
,

ACTIONS A_d (continued)

limits. Also, it takes into account the low probability of
an event impacting the suppression pool water level
occurring during this interval.

B.1 and B.2

If suppression sool water level cannot be restored to within i

limits within tie required Completion Time, the plant must 1

be brought to a H0DE in which the LC0 does not apply. To
achieve this status, the plant must be brought to at : east
H0DE 3 within 12 hours and to H0DE 4 within 36 hours. The I
allowed Completion Times are reasonable, based on operating |

experience, to reach the required plant conditions from full i

power conditions in an orderly manner and without
'

challenging plant systems.

SURVEILLANCE SR 3.6.2.2.1
REQUIREMENTS

Verification of the tuppression 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 variations in suppression
pool water level and water level instrument drif t during the
applicable MODES and to assessing the proximity to the
specified LC0 level limits. Furthemore, 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 abnomal suppression pool water
level condition.

REFERENCES 1. FSAR, Section [6.2] .

O
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RHR Suppression Pool Cooling
B 3.6.2.3

0 3.6 CONTAINMENT SYSTEMS

l B 3.6.2.3 Residual Heat Removal (RHR) Suppression Pool Cooling

BASES
_

BACKGROUND F3110 wing a Design Basis Accident (DBA), the RHR Suppression'

1 Pool Cooling System removes heat from the su)pression pool.
The suppression pool is designed to absorb t1e sudden input

i of heat from the primary system. In the long term, the )ool
| continues to absorb residual heat generated by fuel in t1e
; reactor core. Some means must be provided to remove heat
2 from the suppression pool so that the temperature inside the

primary containment remains within design limits. This
function is provided by two redundant RHR suppression. pool
cooling subsystems. The purpose of this LCO is to ensure
that both subsystems are OPERABLE in applicable MODES.,

Each RHR subsystem contains two pumps and one heat exchanger
and is manually initiated and independently controlled. The
two subsystems perform the suppression pool cooling function
by circulating water from the suppression pool through the
RHR heat exchangers and returning it to the sup)ression

f) pool. RHR service water, circulating through tie tube side
\j of the heat exchangers, exchangei s. eat with the suppression

pool water and discharges this heat to the exteri,al heat
sink.

.

The heat removal capability of one RHR pump in one subsystem
is sufficient to meet the overall DBA pool coolin
requirement for loss of coolant accidents (LOCAs)gand'

transient events such as a turbine trip er stuck open
; safety /reliefvalve(S/RV). S/RV leakage and high pressure
'

core injection and Reactor Core Isolation Cooling System
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 Reference 1 contains the results of analyses used to predict
SAFETY ANALYSES primary containment pressure and temperature following large

i

and small break LOCAs. The intent of the analyses its te
demonstrate that the heat removal capacity of the RHR
Suppression Pool Cooling System is adecuate to maintain the
primary containment conditions within design limits. The

(continued)
.
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RHR Suppression Pool Cooling
B 3.6.2.3

BASES

l

APPLICABLE suppression pool temperature is calculated to remain below
SAFE 1Y ANALYSES the design limit.

(continued)
The RHR Suppression Pool Cooling System satisfies
Criterion 3 of the NRC Policy Statement.

LCO During a DBA, a minimum of one RHR suppression pool cooling
subsystem 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 an accident, at least one
subsystem is OPERABLE assuming the worst case single active
failure. An PHR suppression pool cooling subsystem is
OPERABLE when one of the pumps, the heat exchanger, and
associated piping, valves, instrumentation, and controls are
OPERABLE.

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment and cause a
heatup and pressurization of primary containment. In
H0 DES 4 and 5, the probability and consequences of these
events are riduced due to the pressure and temperature
limitations in these MODES, Therefore, the RHR Suppression
Pool Cooling System is not required to be OPERABLE in H0DE 4
or 5.

ACTIONS M
With one RHR suppression pool cooling subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status
within 7 days. In this Condition, the remaining RHR
suppression pool cooling subsystem is adequate to perform
the primary containment cooling function. However, the
overall reliability is reduced because a single failure in
the OPERABLE subsystem could result in reduced primary
containment cooling capability. The 7 day Completion Time
is acceptable in light of the redundant RHR suppression pool

(continued)
_.
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RHR Suppression Pool Cooling;
i 0 3.6.2.3
4

BASES

\

ACTIONS M (continued)

I cooling capabilities afforded by the OPERABLE subsystem and
i the low probability of a DBA occurring during this period.

] .B.1 and B.2
1

If the Required Action and associated Completion Time of,

Condition A cannot be met within the required Completion'

4 Time or if two RHR suppression pool cooling subsystems are
inoperable, the plant must be brought to a MODE in which the

* LC0 does not apply. To achieve this status, the plant must
j be brought to at least MODE 3 within 12 hours and to MODE 4

within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the,

; recuired plant conditions from full power conditions in an
orcerly manner and without challenging plant systems.

4

SURVEILLANCE SR 3.6.2.3.1
' x REQUIREMENTS
4

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

and automatic valves in the RHR sup)ression pool cooling
mode flow path provides assurance t1at the proper flow path<

exists for system o)eration. This SR does not apply to
valves that are loc (ed, 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 is also allowed to be in the nonaccident position,

provided it can be aligned to the accident position within
the time assumed in the accident analysis. This is
acceptable since the RHR suppression pool cooling moda is
manually initiated. This SR does not require any tes u j 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 Frecuency of 31 days is justified because the valves are
operatec under procedural control, improper valve position
would affect only a single subsystem, the probability of an
event requiring initiation of the system is low, and the
subsystem is a manually initiated system. This frequency

O (continued)
-
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RHR Suppression Pool Cooling
B 3.6.2.3

BASES

|

SURVEILLANCE SR 3.6.2.3.1 (continued)
REQUIREMENTS

has been shown to be acceptable based on operating
experience.

S_R 3.6.2.3.2

Verifying that each #<HR pump develops a flow rate
n [7/00] gpm while cperating in the su)pression pool cooling
mode with flow throtjh the associated leat exchanger ensures
that pump performance has not degraded during the cycle.

Flow is a normal test of centr.iugal pump) performancerequired by ASME Code, Section XI (Ref. 2 . This test
confirms one point on the pump design curve, and the results
are indicative of overall performance. Such inservice
inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
abnomal performance. The frequency of this SR is [in
accordance with the Inservice Testing Program or 92 days].

REFERENCES 1. FSAR, Section [6.2].

2. ASME, Boiler and Pressure Vessel Code, Section XI.
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RHR Suppression Pool Spray
B 3.6.2.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.4 Residual Heat Removal (RHR) Suppression Pool Spray

BASES

BACKGROUND Following a Design Basis Accident (DBA), the RHR Suppression
Pool Spra
airspace.y System removes heat from the suppression chamberThe suppression 3001 is designed to absorb the
sudden input of heat from t1e primary system from a DBA or a
rapid depressurization of the reactor pressure vessel (RPV)
through safety / relief valves. The heat addition to the
suppression pool results in increased steam in the
suppression chamber, which increases primary containment
pressure. Steam blowdown from a DBA can also by> ass the
suppression pool and end up in the supptession clamber
airspace. Some means must be provided to remove heat from
the suppression chamber so that the pressure and temperature
inside primary containment-remain within analyzed design
limits. This function is provided by two redundant RHR
suppression pool s) ray subsystems. The purpose of this LCO
is to ensule that )oth subsystems are OPERABLE in applicable
MODES.

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
haat exchangers and returning it to the suppression pool
spray spargers. The spargers only accomodate a small
portion of the total RHR pump flow; the remainder of the
flow returns to the suppression pool through the suppression
pool cooling return line. Thus, both suppression pool
cooling and suppression pool spray functions are performed
when the Suppression 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)

B'4R/4 STS B 3.6-71 Rev. O,09/28/92

_
.. . . . . . . . .. _ _ _ . - - - - - - - J



RHR Suppression Pool Spray
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. The intent of
the analyses is to demonstrate that the pressure reduction
capacity of the RHR Supprts: ion 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.

The RHR Suppression Pool Spray System satisfies Criterion 3
of the NRC Policy Statement.

LC0 In the event of a DBA, a minimum of one RHR suppression pool
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 are met, two RHR suppression pool spray
subsystems must be OPERABLE with power from two safety
related independent power supplies. skerefore, in the event
of an accident, at least one subsystem is OPERABLE assuming
the worst case single active failure. An RHR suppression
pool spray subsystem is OPERABLE when one of the pumps, the
heat exchanger, and associated pipin1, valves,
instrumentation, and controls are (dtRABLE.

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 these MODES. Therefore,
maintaining RHR suppression pool spray subsystems OPERABLE
is not required in MODE 4 or 5.

ACTIONS A.1

With one RHR suppression pool spray subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status
within 7 days. In this Condition, the remaining OPERABLE
RHR suppression pool spray subsystem is adequate to perform
the primary containment bypass leakape mitigation function.

(continued)
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! RHR Suppression Pool Spray
B 3.6.2.4

I

BASES

|

AC110NS M (continued)
However, the overall reliability is reduced because a single

'

failure in th" OPERABLE subsystem could result in reduced
primary containment bypass mitigatic t ca) ability. The 7 day
Completion Time was chosen in light of t1e redundant RHR
su)p ession pool spray ca) abilities afforded by the OPERABLE4

su) system and the low pro) ability of a DBA occurring during,

this period.'

+

M
With both RHR suppression pool spray subsystems inoperable,
at least one subsystem must be restored to OPERABLE status
within 8 hours. In this Condition, there is a substantial
loss of the arimary containment bypass leakage mitigation
function. T1e 8 hour Completion Time is based on this loss
of function and is considered acceptable due to the low
probability of a DBA and because alternative methods to
remove heat from primary containment are available.

C.1 and C.2

If the inoperable RHR suppression pool spray subsystem
cannot be restored to OPERABLE status within the associated
Completion Time, the plant must be brought to a MODE in
which the LC0 does not apply. To achieve this status, the
plant must be brought to at least MODE 3 within 12 hours and
MODE 4 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience,-to reach the
recuired plant conditions from full power-conditions in an
orcerly manner and without challenging plant systems.

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 these valves were verified to be in the
correct position prior to locking, sealing, or securing. A

(continued)
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RHR Suppression Pool Spray |
B 3.6.2.4 !

BASES

SURVEILLANCE SR 3.6.2.4.1 (continued)
REQUIREMENTS

valve is also allowed to be in the nonaccident position
provided it can be aligned to the accident position within
the time assumed in the accident a alysis. This is
acceptable since the RHR suppression pool cooling mode 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. This SR does not apply to valves that
cannot be inadvertently misaligned, such as check valves.

iiic Frequency of 31 days is justified because the valves are
operated under procedural control, improper valve position
would affect only a single subsystem, the probability of an
event requiring initiation of the system is low, and the
subs;4;em is a manually initiated system. This frequency
has been shown to be acceptable based on operating
experience.

SR 3.6.2.4.2

Verifying each RHR pump develops a flow rate n [400] gpm
while operating in the suppression pool spray mode with flow
through the heat exchanger ensures that pump performance has
not degraded during the cycle. Flow is a normal test of
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 abnormal performance. The Frequency of this SR
is [in accordance with the Inservice Testing Program, but
the Frequency must not exceed 92 days].

REFERENCES 1. FSAR, Section [6.2].

2. ASME, Boiler and Pressure Vessel Code, Section XI.

O.
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Drywell-to-Suppression Chamber Differential Pressure
B 3.6.2.5

B 3.6 CONTAINMENT SYSTEMS

I B 3.6.2.5 Drywell-to-Suppression 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 )ipes. The main
vent pipes exhaust into a continuous vent leader, from which
[96] downcomer pipes extend into the suppression pool. The
pipe exit is [4] ft below the minimum st|pression pool water
level required by LC0 3.6.2.2, " Suppression Pool Water
Level." During a loss of coolant accident (LOCA), the
increasing drywell pressure will force the waterleg in the
downcomer pipes into the suppression pool at substantial
velocities as the " blowdown" phase of the event begins. The
length of the waterleg has a significant effect on the
resultant primary containment pressures and loads.

APPLICABLE The purpose of maintaining the drywell at a slightly higher <

% SAFETY ANALYSES pressure with respect to the suppression chamber is to
minimize the drywell pressure increase necessary to clear
the downcomer pipes to conmence 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 waterleg of [3.06 to
3.58] ft.

Initial drywell-to-suppression chamber differential pressure
affects both the dynamic pool loads on the suppression
chamber and the peak drywell pressure during downcomer pipe
clearing during a Design Basis Accident LOCA. Drywell-to-
sup3ression chamber differential pressure must be maintained
witlin the specified limits so that the safety analysis
remains valid.

Drywell-to-suppression chamber differential presstee
,atisfies Criterion 2 of the NRC Policy Statement.

LC0 A drywell-to-suppression chamber differential pressure limit
of [1.5] psid is required to ensure that the containment

(continued)
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Drywell-to-Suppression Chamber Differential Pressure
B 3.6.2.5

BASES

LC0 conditions assumed in the afety analyses are met. A
(continued) drywell-to-suppression chamber differential pressure of

1.5)< ;3.58]psid corresponds to a downcomer water leg of> ft. Failure to maintain the required dif ferential
.

pressure could result in excessive forces on the suppression
chamber due to higher water clearing loads from downcomer
vents and higher pressure buildup in the drywell.

APPLICABILITY Drywell-to-suppression chamber differential pressure must be
controlled when the primary containment is inert. The
primary containment must be inert in H0DE 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 unit
startup and is de-inerted as soon as possible in the unit
shutdown. As long as reactor power is < [15]% RTP, the
probability of an event that generates hydrogen or excessive
loads on primary containment occurring within the first
(24] hours following a startup or within the last [24] hours
prior to a shutdown is low enough that these " windows," with
the primary containment not inerted, are also justified.
The [24] hour time period is a reasonable amount time to
allow plant personnel to perform inerting or de-inerting.

ACTIONS A.1

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 within 8 hours. The 8 hour
Completion Time provides sufficient time to restor,!
differential pressure to within limit and takes into account
the low probability of an event that would create excessive
suppression chamber loads occurring during this time period.

(continued)
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Drywell-to-Suppression Chamber Olfferential Pressure
D 3.6.2.5

BASES

ACTIONS j}J

(continued)
If the differential pressure cannot be restored to within
limits within the associated Completion Time, the plant must
be placed in a MODE in which the LC0 does not apply. This
is done by reducing power to s (15]% RTP within 12 hours.
The 12 hour Completion Time is reasonable, based on
operating experience, to reduce reactor power from full
power conditions in an orderly manner and without
challenging plant systems.

SupVEILLANCE SR 3.6.2.5J
REQUIREMENTS

The drywell-to-suppression chamber differential pressure is
regularly monitored to ensure that the required limits are
satisfied. The 12 hour Frequency of this SR was developed
based on operating experience relative to differential
pressure variations and pressure instrument drift during
applicable MODES and by assessing the proximity to the
specified LC0 differential pressure limit. Furthermore, the

O 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.

'

.

l
REFERENCES None,

l

|
1

|
|

O
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Primary Containment Hydrogen Recombiners
B 3.6.3.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3.1 Primary Containment Hydrogen Recomuiners (

f' BASES
n

BACKGROUM The primary containment hydrogen recombiner eliminates the
potential breach of primary containment due to a hydrogen
oxygen reaction and is part of coinbustible gas control
required by 10 CFR 50.44, " Standards for Cwbustible Gas
Control Systems in Light-Water-Cooled Reactors" (Ref. 1),
and GDC 41, " Containment Atmosphere Cleanup" (Ref. 2). The
primary containment hydrogen recombi Sr is required to
reduce the hyd ogen concentration in m e primary containment
following a loss of coolant accident (LOCA). The primary
containment hydrogen recombiner accomplishes this by
recombining hydeogen and oxygen to form water vapor. The
vapor remains in the primary containment, thus eliminating ,.

en/ discharge to the environment. The primary containment
hydrogen recombiner is manually initiated since flammability
limits would not be reached until several days after a
Design Basis Accident (DBA).

The primary containment hydrogen recombiner functions to
maintain the hydrogen gas concentration within the

,containment at or below the flamability limit of 4.0 volume
percent (v/o) following a postulated LOCA. It is fully
redundant and consists of two 100% capacity subsystems.
Each primary containment hydrogen recombiner consists of an
enclosed blower assembly, heater sec? ion, reaction chamber,
direct contact water spray gas cooler, water separator, and
associated piping, valves, '4 9struments. The primary
containment hydrogen recombine, 11 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 < 4.0 v/o), the primary containment hydrogen
recombiner will only function until the oxygen is used up
(2.0 v/o hydrogen combines with 1.0 v/o oxygen). Two
recombiners are provided to meet the requirement for
redundancy and independence. Each recombiner is powered
from a separate Engineered Safety Feature bus and is
provided with separate power panel and control panel.

The arocess gas circulating through the heater, the reaction
cham 3er, and the cooler is automatically regulated to
[150] scfm by the use of an orifice plate installed in the

(continued)
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:

I

I Primary Containment Hydrogen Recombiners
B 3.6.3.1

:

j SASES

i

BACKGROUND cooler. The process gas is heated to [1200]'F. Thei

(continued) hydrogen and oxygen gases are recombined into water va)or,
which is then condensed in the water spray gas cooler )y 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.
,

!
'

APPLICABLE The primary containment hydrogen- recombiner provides
.

j SAFETY ANALYSES the capability of controlling the bulk hydrogen
1 concentration in primary containment to less than the lower-
: flammable concentration of 4.0 v/o following a DBA. This
| control would prevent-a primary containment wide hydrogen
i burn, thus ensuring that pressure and temperature conditions
j assumed in the analysis are not exceeded._ The limiting DBA

relative to hydrogen generation is a LOCA.
:

: Hydrogen may accumulate .in primary containment following a
/7 LOCA as a result of:

a. A metal steam reaction between the zirconium fuel rod
cladding and the reactor coolant; or

:

! b. Radiolytic decomposition of water in the Reactor
: Coolant System.

To evaluate the potential for hydrogen accumulation in-
primary containment !ollowing a LOCA, the hydrogen

,

generation is calculated as a function _of time following the
i initiation of the accident. Assumations recommended by

Reference 3 are used to maximize t1e amount-of hydrogeni

{ calculated.

| The calculation confirms that when the mitigating systems
i are actuated in accordance with emergency procedures, the
4 peak hydrogen concentration in the primtry containment is-

< 4.0 v/o (Ref. 4).
,

'

The primary containment hydrogen recombiners satisfy
i Criterion 3 of the NRC Policy Statement.

!

(continued)
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IPrimary Containment Hydrogen Recombiners
B 3.6.3.1

BASES (continued)

LC0 Two primary containment hydrogen recombiners must be
OPERABLE. This ensures operation of at least one primary
containment hydrogen recombiner subsystem in the event of a
worst case single active failure.

Operation with at least one primary containment hydrogen
recombiner subsystem ensures that the post-LOCA hydrogen
concentration can be prevented from exceeding the
flammability limit.

APPLICABILITY In MODES 1 and 2, the two primary containment hydrogen
recombiners are required to control the hydrogen
concentration within primary containment below its
flammability limit of 4.0 v/o following a LOCA, assuming a
worst case single failure.

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 in this MODE, the probability of an accident requiring
the primary containment hydrogen recombiner is low.
Therefore, the primary containment hydrogen recombiner is
not required in MODE 3.

In MODES 4 and 5, the probability and consequences of a LOCA
are low due to the pressure and temperature limitations in
these MODES. Therefore, the primary containment hydrogen
reccmbiner is not required in these MODES.

ACTIONS A.1

With one primary containment hydrogen recombiner inoperable,
the inoperable recombiner must be restored to OPERABLE
status within 30 days. In this Condition, the remaining
OPERABLE recombiner is adequate to perform the hydroger.
control function. However, the overall reliability is
reduced because a single failure in the OPERABLE recombiner
could result in reduced hydrogen control capability. The
30 day Completion Time is based on the low probability of
the occurrence of a LOCA that would generate hydrogen in
amounts capable of exceeding the flammability limit, the
amount of , time available after the event for operator action

(continued)
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Primary Containment Hydrogen Recombiners
B 3.6.3.1

BASESv
|

ACTIONS A.1 (continued)

to prevent exceeding this limit, and the low probability of
failure of the OPERABLE primary containment hydrogen
recombiner.

Required Action A.1 has be: ; modified by a Note indicating
that the provisions of LC0 3.0.4 are not applicable. As a
result, a MODE change is allowed when one recombiner is
inoperable. This allowance is provided because of the low
probability of the occurrence of a LOCA that would generate
hydrogen in amounts capable of exceeding the flammability
limit, the low probability of the failure of the OPERABLE
subsystem, and the amount of time available after a
postulated LOCA for operator action to prevent exceeding the
flammability limit.

'

!

B.1 and B.2
1

Reviewer's Note: This Condition is only allowed for units
with an alternate hydrogen control system acceptable to the
technical staff.

V With two primary containment hydrogen recombiners
inoperable, the ability to perform the hydrogen control
function via alternate capabilities must be verified by'

administrative means within 1 hour. The alternate hydrogen
control capabilities are provided by the [ Primary
Containment Inerting System or one subs
Containment Atmosphere Dilution System]ystem of theThe 1 hour.

Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist.i

[ Reviewer's Note: The following is to be used if a non-
Technical Specification alternate hydrogen control function
is used to justify this Condition. In addition, the
alternate hydrogen control system capability must be'

verified every 12 hours thereafter to ensure its continued
availability.] [Both] the [ initial] verification [and all
subsequent verifications] may be performed as an
administrative check by examining logs or other information
to determine the availability of the alternate hydrogen
control system. It does not mean to perfonn the
Surveillances needed to demonstrate OPERABILITY of the
alternate hydrogen control system. If the ability to
perform the hydrogen control function is maintained,

,

(continued)
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Primary Containment Hydrogen Recombiners
B 3.6.3.1

BASES

!

ACTIONS B.1 and B,2 (continued)

continued operation is permitted with two hydrogen
recombiners inoperable for up to 7 days. Seven days is a
reasonable time to allow two hydrogen recombiners to be
inoperable because the hydrogen control function is
maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in amounts
capable of exceeding the flammability limit.

C.1

If any Required Action and associated Completion Time cannot
be met, the plant must be brought to a MODE in which the LC0
does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 12 hours. The allowed
Completion Time of 12 'ours is reasonable, based on
operating experience, to reach MODE 3 from full power
conditions 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 primary
containment hydrogen recombiner ensurcs that the recombiners
are OPERABLE and can attain and sustain the temperature
necessary for hydrogen recombination. In particular, this
SR verifies that the minimum heater sheath temperature
increases to a [1200] F in s [1.5' hours and that it is
maintained > [1150l*F and < [1300 *F for a [4] hours
thereafter to check the ability of the recombiner to
function properly (and to make sure that significant heater
elements are not burned out). Operating experience has
shown that these components usually pass the Surveillance
when performed at the [18] month Frequency. Therefore, the
frequency was concluded to be acceptable from a reliability
standpoint.

SR 3.6.3.1.2

This SR ensures there are no physical problems that could
affect recombiner operation. Since the recombiners are

(continued)
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Primary Containment Hydrogen Recombiners
B 3.6.3.1

BASES

SURVEILLANCE SR 3.6.3.1.2 (continued)
REQUIREMENTS

mechanically passive, except for the blower assemblies, they
are subject to only minimal mechanical failure. The only
credible failures involve loss of power or blower function,
blockage of the internal ' low path, missile impact, etc.

A visual ins)ection is sufficient to determine abnormal
conditions t1at could cause such failures. Operating
experience has shown that these components usually pass the
Surveillance when performed at the (18] month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

SR 3.6.3.1.3

This SR requires performance of a resistance to ground test
of each heater phase to make sure that there are no
detectable grounds in any heater phase. This is
dCComplished by verifying that the resistance to ground for
any heater phase is a [10,000] ohms.

Operating experience has shown that these com$8] month
onents usually

pass the Surveillance when performed at the [
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

REFERENCES 1. 10 CFR 50.44,

2. 10 CFR 50, Appendix A, GDC 41.

3. Regulatory Guide 1.7, Revision [1].

4. FSAR, Section [6.2.5] .

V

O
BWR/4 STS B 3.6-83 Rev. O, 09/28/92

j
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J



__

[Orywell Cooling System fans]
B 3.6.3.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3.2 [Drywell Cooling System fans]

BASES

BACKGROUND The [Drywell Cooling System fans) ensure a uniformly mixed
post accident primary containment atmosphere, thereby
minimizing the potential for local hydrogen burns due to a
pocket of hydrogen above the flammable concentration.

The [0rywell Cooling System fans] are an Engineered Safety
feature and are designed to withstand a loss of coolant
accident (LOCA) in post accident environments without loss
of function. The system has two independent subsystems
consisting of fans, fan coil units, motors, controls, and
ducting. Each subsystem is sized to circulate [500] scfm.
The [0rywell Cooling System fans] employ both forced
circulation and natural circulation to ensure the proper
mixing of hydrogen in primary containment. The
recirculation fans provide the forced circulation to mix
hydrogen while the fan coils provide the natural circulation
by increasing the density through the cooling of the hot
gases at the top of the drywell causing the cooled gases to
gravitate to the bottom of the drywell. The two subsystems
are initiated manually since flammability limits would not
be reached until several days after a LOCA. Each subsystem
is powered from a separate emergency power supply. Since
each subsystem can provide 100's of the mixing requirements,
the system will provide its design function with a worst
case single active failure.

The [Drywell Cooling System fans] use the Drywell Cooling
System recirculating fans to mix the drywell atmosphere.
The fan coil units and recirculation fans are automatically
disengaged during a LOCA but may be restored to service
manually by the operator. In the event of a loss of offsite
power, all fan coil units, recirculating fans, and primary
containment water chillers are transferred to the emergency
diesels. The fan coil units and recirculating fans are
started automatically from diesel power upon loss of offsite
power.

(Continued)
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[Drywell Cooling System Fans]
B 3.6.3.2

p
BASES (continued)

APPLICABLE The [Drywell Cooling System fans] provide the capability for
SAFETY ANALYSES reducing the local hydrogen concentration to approximately

Accident (DBA)ge concentration following a Design Basis
the bulk avera

The limiting DBA relative to hydrogen.

generation is a LOCA.

Hydrogen may accumulate in primary containment following a
LOCA as a result of:

a. A metal steam reaction between the zirconium fuel rod
cladding and the reactor coolant; or

b. Radiolytic decomposition of water in the Peactor
Coolant System.

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.

O/ The Reference 2 calculations show that hydrogen assumed to
be released to the drywell within 2 minutes following a DBA
LOCA raises drywell hydrogen concentration to over
2.5 volume percent (v/o). Natural circulation phenomena
result in a gradient concentration difference of less then
0.5 v/o in the drywell and less than 0.1 v/o in the
suppression chamber. Even though this gradient is
acceptably small and no credit for mechanical mixing was
assumed in the analysis, two [0 ywell Cooling System fans]
are [ required] to be OPERABLE (typically four to six fans
are required to keep the drywell cool during operation in
MODE 1 or 2) by this LCO.

The [Drywell Cooling System fans] satisfy Criterion 3 of the
NRC Policy Statement.

LC0 Two [Drywell Cooling System fans] must be OPERABLE to ensure
operation of at least one fan in the event of a worst case
single active failure. Each of these fans must be powered
from an independent safety related bus.

( (continued)
\
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[Drywell Cooling System Fans]
B 3.6.3.2

BASES

i

LC0 Operation with at least one fan provides the capability of
(continued) controlling the bulk hydrogen concentration in primary

containment without exceeding the flammability limit.

APPLICABILITY In MODES 1 and 2, the two [Drywell Cooling System fans]
ensure the capability to prevent localized hydrogen
concentrations above the flammability limit of 4.0 v/o in
drywell, assuming a worst case single active failure.

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

the [Drywell Cooling System fans]y of an accident requiring
time in this MODE, the probabilit

is low. Therefore, the
[Drywell Cooling System fans] are not required in MODE 3.

In MODES 4 and 5, the probability and consequences of a LOCA
are reduced due to the pressure and temperature limitations
in these MODES. Therefore, the [Drywell Cooling System
fans] are not required in these MODES.

O
ACTIONS M

With one [ required] [Drywell Cooling System fan] inoperable,
the inoperable fan must be restored to OPERABLE status
within 30 days. In this Condition, the remaining OPERABLE
fan is adequate to perform the hydrogen mixing function.
However, the overall reliability is reduced because a single

| failure in the OPERABLE fan could result in reduced hydrogen
mixing capability. The 30 day Completion Time is based on
the availability of the second fan, the low probability of
the occurrence of a LOCA that would generate hydrogen in
amounts capable of exceeding the flammability limit, the
amount of time available after the event for operator action
to prevent exceeding this limit, and the availability of the
Primary Containment Hydrogen Recombiner System and the
Containment Atmosphere Dilution System.

Required Action A.1 has been modified by a Note indicating
that the provisions of LC0 3.0.4 are not applicable. As a
result, a MODE change is allowed when one [Drywell Cooling
Systr a fan] is inoperable. This allowance is provided

(continued)
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[0rywell Cooling System Fans]
| B 3.6.3.2
|

|
\ BASES1

|

!

; ACTIONS A.1 (continued)

! because of the low probability of the occurrence of a LOCA
| that would generate hydrogen in amounts capable of exceeding

the flammability limit, the low probability of the failure
of the OPERABLE fan, and the amount of time available after

| a postulated LOCA for operator action to prevent exceeding
the flammability limit.

,

B.1 and 8.2

Reviewer's Note: This Condition is only allowed for units
with an alternate hydrogen control system acceptable to the
technical staff.

With two [Drywell Cooling System fans] inoperable, the
ability to perform the hydrogen control function via
alternate capabilities must be verified by administrative
means within 1 hour. The alternate hydrogen control
capabilities are provided by the [ Primary Containment
Inerting System or one subsystem of the Containment

f Atmosphere Dilution System] . The 1 hour Completion Time
\ allows a reasonable period of time to verify that a loss of

hydrogen control function does not exist. [ Reviewer's Note:,

The following is to be used if a non-Technical Specification'

alternate hydrogen control function is used to justify this
Condition: In addition, the alternate hydrogen control

system capability must be verified every[Both]]the [ initial]
12 hours thereafter

to ensure its continued availability.]|
verification [and all subsequent verifications may be'

performed as an administrative check by examining logs or
other information to determine the availability of the,

' alternate hydrogen control system. It does not mean to
perform the Surveillances needed to demonstrate OPERABILITY

| of the alternate hydrogen control system. If the ability to
perform the hydrogen control function is maintained,
continued operation is permitted with two [Drywell Cooling
System fans] inoperable for up to 7 days. Seven days is a
reasonable time to allow two [Drywell Cooling System fans]
to be inoperable because the hydrogen control function is
maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in amounts
capable of exceeding the flammability limit.

(continued)
_
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[Drywell Cooling System Fans]
B 3.6.3.2

BASES

:

ACTIONS C.1
(continued)

If any Required Action and associated Completion Time cannot.

be met, the plant must be brought to a MODE in which the LC0
does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 12 hours. The allowed
Completion Time of 12 hours is reasonable, based on
operating experience, to reach MODE 3 from fu'il power
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.6.3.2.1
REQUIREMENTS

Operating each [ required] [Drywell Cooling System fan] for
= 15 minutes ensures that each subsystem is OPERABLE and
that all associated controls are functioning properly. It

also ensures that blockage, fan or motor failure, or
excessive vibration can be detected for corrective action.
The 92 day Frequency is consistent with the Inservice
Testing Program Frequencies, operating experience, the known
reliability of the fan motors and controls, and the two
redundant fans available.

SR 3.6.3.2.2

Verifying that each [ required] [Drywell Cooling System fan]
flow rate is a [500] scfm ensures that each fan is capable
of maintaining localized hydrogen concentrations below the
flammability limit. The [18] month Frequency is based on
the need to perform this Surveillance under the conditions
that apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power. Operating experience has shown these
components usually pass the Surveillance when performed at
the [18] month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

REFERENCES 1. Regulatory Guide 1.7, Revision [1] .

2. FSAR, Section [6.2.5] .

O
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: Primary Containment Oxygen Concentration
| B 3.6.3.3
i

8 3.6 CONTAINMENT SYSTEMS
1

; 8 3.6.3.3 Primary Containment Oxygen Concentration
;

| BASES

i

BACKGROUND All nuclear reactors must be designed to withstand events
that generate hydrogen 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 )rimary4

'

containment. With the primary containment inert, tlat is,
| oxygen concentration < 4.0 volume percent (v/o), a

combustible mixture cannot be present in the primary.
^containment for any hydrogen concentration. -The capability

.

; to inert the primary containment and maintain oxygen
j < 4.0 v/o works together with the Hydrogen Recombiner System
i (LC0 3.6.3.1, " Primary Containment H drogen Recombiners")
| and the [Drywell Cooling System fans (LC03.6.3.2,
j "[Drywell Cooling . System Fans]") to provide redundant and

diverse methods to mitigate events that produce hydrogen.
! For example, an event that rapidly generates hydrogen from
~

zirconium metal water reaction will result-in excessive
i hydrogen in primary containment, but oxygen concentration

will remain < 4.0 v/o and no combustion can occur. Lon
'

term generation of both-hydrogen and oxygen from radiol tics

decomposition of water may eventually result in a
! combustible mixture in 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 ensures-that oxygen

~

| concentration does-not exceed 4.0 v/o during operation in
; the applicable conditions.
;

-

| APPLICABLE The Referance 1 calculations assume that the primary
: SAFETY ANALYSES containment is inerted when a Design Basis Accident loss of

coolant accident occurs. Thus, the-hydrogen assumed to be
>

: released to the primary containment as a result.of metal
l~ water reaction in the reactor core will not produce
L combustible gas mixtures in the primary containment.

Oxygen, which is subsequently generated by radiolytic,

j- decomposition of water, is' recombined by the hydrogen
recombiners (LC0 3.6.3.1) more rapidly than it ;_ produced.

Primary containment oxygen concentration satisfies
[ Criterion 2 of the NRC Policy Statement.
!

'
j (continued)

BWR/4 STS B 3.6-89 Rev. O,09/28/92
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Primary Containment Oxygen Concentration
B 3.6.3.3

BASES (continued)

LCO The primary containment oxySen concentration is maintained
< 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.

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 at, reactor power is < 15% 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 cecurring 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 period
is a reasonable amount of time to allow plant personnel to
perform inerting or de-inerting.

,

,

ACTIONS M
If oxygen contentration is e 4.0 v/o at any time while
operating in MODE 1, with the exception of the relaxations
allowed during startup and shutdown, oxygen concentration
must be restored to < 4.0 v/o within 24 hours. The 24 hour
Completion Time is allowed when oxygen concentration is

mitigating systems (e.g., hydrogen recombiners) ydrogen
:: 4.0 v/o because of the availability of other h

'

and the low
probability and long duration of an event that would
generate significant amounts of hydrogen occurring during
this period.

|

!

(continued)
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Primary Containment Oxygen Concentration
B 3.6.3.3

BASES
V

ACTIONS B.1
(continued)

If oxygen concentration cannot be restored to within limits
within the required Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, power must be reduced to 5 :15]% RTP
within 8 hours. The 8 hour Completion Time is reasonable,
based on operating experience, to reduce reactor power frem
full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.6.3.3.1
PEQUIREMENTS

The primary containment must be determined to be inert by
verifying that oxygen concentration is < 4.0 v/o. The 7 day
Frequency is based on the slow rate at which oxygen
concentration can change and on other indications of
abnormal conditions (which would lead to more frequent
checking by operators in accordance with plant procedures).
Also, this Frequency has been shown to be acceptable through
operating experience.

\ /

REFERENCES 1. FSAR, Section [6.2.5] .

:

I

l v
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CAD System
B 3.6.3.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3.4 Containment Atmosphere 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
nitrogen. To ensure that a combustible gas mixture does not
occur, oxygen concentration is kept < [5.0) volume percent
(v/o), or hydrogen concentration is kept < 4.0 v/o.

The CAD System is manually initiated and consists t two
independent, 100% capacity subsystems. Each subsys em
includes a liquid nitrogen supply tank, ambient vaporizer,
electric heater, and connected piping to supply the drywell

each contain a [4350] gal, which is adequate for [7]ge tanks
and suppression chamber volumes. The nitrogen stora

days of
CAD subsystem operation.

The CAD System operates in conjunction with emergency
operating procedures that are used to reduce primary
containment pressure periodically during CAD System
operation. This combination results in a feed and bleed
approach to maintaining hydrogen and oxygen concentrations
below combustible levels.

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 the
amount of hydrogen and oxygen generated. The calculation
confirms that when the mitigating systems are actuated in
accordance with emergency operating procedures, the peak
oxygen concentration in primary containment is < [5.0] v/o
(Ref. 2).

Hydrogen and oxyge., may accumulate within primary
containment following a LOCA as a result of:

a. A metal water reaction between the zirconium fuel rod
cladding and the reactor coolant; or

(continued)
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CAD System
B.3.6.3.4

4

BASES

i
l

APPLICABLE b. Radiolytic decomposition of water in the Reactor-,

SAFETY ANALYSES Coolant System.;
~

(continued)
The CAD System satisfies Criterion 3 of the NRC Policy

;

1 Statement.
;

i

!
j LC0 Two CAD subsystems must be OPERABLE. This ensures operation

- of at least one CAD subsystem-in the event of a worst case
i- single active failure. Operation of at least one CAD
| subsystem is designed to maintain primary containment post-

|
LOCA oxygen c acentration < 5.0 v/o for 7 days.

1

APPLICABILITY In MODES 1 and 2, the CAD System is required to maintain the
1 oxygen concentration within primary containment below the
! flammability limit of 5.0 v/o following a LOCA. This
i ensures that the relative leak tightness.of primary

containment is adequate and prevents damage to safety1

| related equipment and instruments -located within- primary
! containment.
i

! In MODE 3, both the hydrogen and oxygen production rates and
| the total amounts produced after a LOCA would be less than
' those calculated for the Design Basis Accident 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 1 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,
! if CAD were not available. Therefore, the CAD System is not

required to be OPERABLE in MODE 3.

In MODES 4 and 5, the probability and consequences of a LOCA
*

: are reduced due to the pressure and temperature limitations
| of these MODES. Therefore, the CAD System _is not required
r to be OPERABLE in MODES 4 and 5.
,

,

f

I

(continued)y
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CAD System
B 3.6.3.4

BASES (continued)

!

ACTIONS A.1

If one CAD subsystem is inoperable, it must be restored to
OPERABLE status within 30 days, in this Condition, the
remaining OPERABLE CAD subsystem is adequate to perform the
oxygen control function. However, the overall reliability
is reduced because a single failure in the OPERABLE
subsystem could result in reduced oxygen control capability.
The 30 day Completion Time is based on the low probability
of the occurrence of a LOCA that would generate hydrogen and
oxygen in amounts capable of exceeding the flammability
limit, the amount of time available after the even* for
operator action to prevent exceeding this limit, and the
availability of the OPERABLE CAD subsystem and other
hydrogen mitigating systems.

Required Action A.1 has 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 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 amount of time
available after a postulated LOCA for operator action to
prevent exceeding the flammability limit, and the
availability of other hydrogen mitigating systems.

8.1 and B.2
| ___ _

Reviewer's Note: This Condition is only allowed for plantsi

! with an alternate hydrogen control system acceptable to the
i technical staff.

With two CAD subsystems inoperable, the ability to perform
the hydrogen control function via alternate capabilities
must be verified by administrative means within 1 hour. The
alternate hydrogen control capabilities are provided by the

( [ Primary Containment Inerting System or one hydrogen
recombiner and one Drywell Cooling System fan]. The 1 hour
Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist.
[ Reviewer'sNote: The following is to be used if a
non-Technical Specification alternate hydrogen control
function is used to justify this Condition: In addition,

(continued)

BWR/4 STS B 3.6-94 Rev. O, 09/28/92

|



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

|

i
i CAD System
I B 3.6.3.4
.

!

*
BASES

.

l

! ACTIONS B_.1 and B.2 (continued)
t
: the alternate hydrogen control system capability w st be
! verified every 12 hours thereafter to ensure its continued
b availability.] [Both] the [ initial] verification [and all
; subsequent verifications] may be performed as an

administrative check by_ examining logs or other information
; to determine the availability of the alternate hydrogene

i control system. It does not mean to perform the
Surveillances needed to demonstrate OPERABILITY of the4

alternate hydrogen control system. If the ability to
j

perform the hydrogen control function is maintained,,

continued operation is permitted with two CAD subsystems
; inoperable for up to 7 days. Seven days is a reasonable
i time to allow two CAD subsystems to be inoperable because

the hydrogen control functi_o_n is maintained and because of'

; the low probability of the-occurrence of a LOCA that would
i generate hydrogen in amounts capable of exceeding the

fiammability limit.

i With two CAD subsystems inoperable. one CAD subsystem must
i be restored to OPERABLE status within 7 days. .The 7 day

Completion Time is based on the low-probability of the'

i occurrence of a LOCA that would_ generate hydrogen in the
| amounts capable of exceeding the flammability limit, the
i amount of time available after the event for operator action
! to prevent exceeding this limit, and the availability of
|

other hydrogen mitigating systems.
!

!

! C.1
;

i If any Required Action cannot be met within the associated
Completion Time, the plant must be brought to a MODE in-,

! which the LCO does not apply. To; achieve this. status,'the
: plant must be brought to at least MODE.3 within 12 hours.
i The allowed Completion Time of 12 hours is reasonable, based
| on operating experience, to reach MODE 3 from full power
!- conditions in an orderly manner and without challenging
| plant systems.
.

i

!
!

5

!

(continued)

BWR/4 STS B 3.6-95 Rev. O, 09/28/92

i

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



.

CAD System
B 3.6.3.4

BASES (continued)

SURVEILLANCE SR 3,6.3.4.1

REQUIREMENTS
Verifying that there is a [4350] gal of liquid nitrogen
supply in the CAD System will ensure at lead [7] days of
post-LOCA CAD operation. This minimum volu.. .,' liquid

nitrogen allows sufficient time after an ac .Ja". to
replenish the nitrogen supply for long term i..erting. This
is verified every 31 days to ensure that the system is
capable of performing its intended function when required.
The 31 day Frequency is based on o)erating experience, which
has shown 31 day.; to be an accepta)le period to verify the
liquid nitrogen supply and on the availability of other
hydrogen mitigating systems.

SR 3.6.3.4.2

Verifying the correct alignment for manual, power operated,
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 secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing.

A valve is also allowed to be in the nonaccident position
provided it can be aligned to the accident position within
the time assumed in the accident analysis. This is
acceptable because the CAD System is manually initiated.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves. 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 is appropriate because the valves are
operated under procedural control, improper valve position
would only affect a single subsystem, the probability of an
event requiring initiation of the system is low, and the

' system is a manually initiated system.

REFERENCES 1. Regulatory Guide 1.7, Revision [2].

2. FSAR, Section [ ] .

O
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[ Secondary] Containment
B 3.6.4.1

B 3.6 CONTAINMENT SYSTEMS

L B 3.o.4.1 [ Secondary] Containment i

BASES

BACKGROUND The function of the [ secondary] containment is to contain,
dilute, and hold up' fission products that may-le?k from
primary containment following a Design Basis Acciuent (DBA).
In conjunction with operation of the Standby Gar. Treatment
(SGT) System and closure of certain valves whose lines
penetrate the [ secondary] containment, the [ secondary]
containment is designed-to reduce the activity level of the
fission products prior-to release to the environment and to
isolate and contain fission products that are released-
during certain operations that take-place inside primary-
containt 7t, when primary containment is not required to be' I

OPERABLE, or that take place outside primary containment.

The [ secondary] containment-.is a structure that completely
encloses'the 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

Q dilute the fission products. It is possible for the
g pressure in the control volume to rise relative to the,

environmental pressure-(e.g., due to pump and 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 3.6.4.2, " Secondary
Containment Isolation Valves (SCIVs)," and LCO 3.6.4.3,,

| " Standby Gas Treatment (SGT) System."
t ;

|
t

APPLICABLE There are two principal accidents for which credit 'is taken l
SAFETY ANALYSES for [ secondary] containment OPERABILITY.. -These-are a 1oss

of coolant accident (LOCA) (Ref. 1) and a fuel handling' i

accident inside-[ secondary] containment (Ref. 2). The
[ secondary] containment performs no active ~ function in
res)onse to each of these limiting events; however, its leak
tig1tness is required to ensure that the release of
radioactive materials from the primary containment is
restricted to those leakage paths and associated leakage
rates assumed in the accident analysis and that1 fission

,

'

(continued)
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[ Secondary] Containment
B 3.6.4.1

BASES

(

APPLICABLE products entrapped within the [ secondary] containment
SAFETY ANALYSES structure will be treated by the SGT System prior to

(continued) discharge to the environment.

[ Secondary] containment satisfies Criterion 3 of the NRC
Policy Statement.

LC0 An OPERACLE [ secondary] containment provides a control
volume into which fission products that bypass or leak from
primary containment, or are released from the reactor
coolant pressure boundary components located in [ secondary]
containment, can be diluted and processed prior to release
to the environment. For the [ secondary] c' ntainment to beo
considered OPERABLE, it must have adequate leak tightness to
ensure that the required vacuum can be established and
maintained.

APPLICABILITY 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 pressure and temperature
limitations in these MODES. Therefore, maintaining
[ secondary] containment OPERABLE is not required in MODE 4
or 5 to ensure a control volume, except for other situatioris
for which significant releases of radioactive material can
be postulated, such as during operations with a potential
for draining the reactor vessel (0PDRVs), during CORE
ALTERATIONS, or during movement of irradiated fuel
assemblies in the [ secondary] containment.

ACTIONS A.1

If [ secondary] containment is inoperable, it must be
restored to OPERABLE 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

(continued)
_.
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[ Secondary] Containment ~
'

B 3.6.4.1

O
() BASES

i

ACTIONS A.1 (continued)

maintaining [ secondary] containment during MODES 1, 2,
and 3. This time period also enseres that the probability
of an accident (requiring [ secondary] containment
OPERABILITY) occurring during periods where [ secondary]
containment is inoperable is minimal.

B.1 and B.2

If [ secondary] containment canhot be restored to OPERABLE
status within the required Completion Time, the plant nust
be brought to a MODE in which the LC0_does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 12 hours and to H0DE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

C.1. C.2. and C.3

Movement of irradiated fuel assemblies in the [ secondary]

containment, CORE ALTERATIONS, and OPDRVs can be p]ostulatedto cause fission pruduct release to the [ secondary'

contaitaent. In such cases, the [ secondary] containment is
the only barrier to release of fission products to the
environment. CORE ALTERATIONS and movement of irradiated
fuel assemblies 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, action must be immediately initiated to
suspend OPORVs to minimize the probability of a 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 stating that
LC0 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 4 or 5, LC0 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1, 2, or 3, the fuel movement is independent of reactor
operations. Therefore, in either case, inability to suspend ~

O (continued)
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[ Secondary) ContainmentB 3.6.4.1

O
~ ~ ~

BASES _

G h and C 3 (continued)
ld not be aACTIONS

movement of irradiated fuel assemblies wousufficient reason to require a reactor shutdown.

3.6.4.1.1 t boundary isSR

This SR ensures that the [ secondary] containmenSURVEILLANCE

|

sufficiently leak tight to preclude exfiltration underREQUIREMENTS
The 24 hour Frequency of this SR

i ce related to E
expected wind conditions.was developed based on operating exper en[ secondary] containment vacuum variations during thef a DBA occurring /!

applicable MODES and the low probability o
:

between surveillances. d adequate in

Furthermore, the 24 hour Frequency is consideretha control room,

view of other indications available inincluding alarms, to alert the operator to an a nor
b mal j

{ [ secondary] containment vacuum condition.
3.6.4 E

3.5.4.1.2 and SR hatches andeR

Verifying that [ secondary) containment equipmentaccess doors are closed ensures that the infi tral tion of
t maintaining

outside air of such a magnitude as to prevendoes not occur.Verifying

the desired negative pressura d te
that all such openings are closed provides a equa) containment
assurance that exfiltration from the [secondaryMaintaining [sa ondary] containment
OPERABILITY requires verifying each door in the accesswill not occur. i is being

opening is closed, except when the access open ng(then at least one
used for normal transient entry and exitThe 31 day Frequency for these
door must remain closed).

i
SRs has been shown to be adequate, based on operat ngf the other

experience, and is considered adequate in view oindications of door and hatch status that are avai a
l ble to

the operator.

3.6.4.1di
LSR_3.6.4.1.4 andl SRS t

The SGT System exhausts the [ secondary] containmenit treatment
atmosphere to the environment through appropr a e

(continued)__
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[ Secondary] Containment
~

B 3.6.4.1
|

BASES

SURVEILLANCE ISR 3.6.4.1.4 andl SR 3.6.4.1.5 (continued)
1 REQUIREMENTS
L equipment. To ensure that all fission products-are treated,

SR 3.6.4.1.4 verifies that the SGT System will rapidly
establish and maintain a pre .sure in the -[ secondary]
containment that is less than the lowest postulated 3ressurel

l external to the [ secondary] containment boundary. T1is is
confirmed by demonstrating that one SGT subsystem will draw
down the [ secondary] containment to a [0.25] inches of '

vacuum water gauge in s [120] ] seconds.
This cannot be

accomplished if the [ secondary containment boundary is not|
| intact. SR 3.6.4.1.5 demonstrates that.one SGT subsystem
; can maintain n [0.25] inches of vacuum water gauge for

1 hour at a flow rate 5 [4000] cfm.- The I hour test period
allows [ secondary] containment'to be in thennal equilibrium,

- at steady state conditions. Therefore, these two-tests!are
used to ensure [ secondary] containment boundary integrity.
Since these SRs are [ secondary] containment tests, they need -
not be performed with each SGT subsystem. The SGT subsystems
are tested on a STAGGERED TEST BASIS, however, to ensure-

-

that in addition to the requirements of LCO 3.6.4.3, either
SGT subsystem will-perform this test. The [18] month

4O
Frequency is based on the need to perform this Surveillance
under the conditions that-apply during a plant outage'and
the potential for an unplanned-transient if the Surveillance

- were performed with the reactor at power. Operating
experience has shown these components usually pass the
Surveillance when performed at the [18] month Frequency.
Therefore, the' Frecuency was concluded to be acceptable from
a reliability stancpoint.

REFERENCES 1. - FSAR, Section [15.1.39] .

2. FSAR, Section [15.1.41].

O
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SCIVs
B 3.6.4.2

8 3.6 CONTAINMENT SYSTEMS

B 3.6.4.2 Secondary Containment l' 'lation Valves (SCIVs)

BASES

BACKGROUND The function of the SCIVs, in combination with other
accident mitigation systems, is to limit fission product
release during and following postulated Design Basis
Accidents (DBAs) (Ref. 1). Secondary containment isolation
within the time limits specified for those iso'ation valves
designed to close automatically ensures that fission
products that leak from primary containment following a DBA,
or that are released during certain operations when primary
containment is not required to be OPERABLE or take place
outside prima ry containment, are maintained within
applicable limits.

The OPERABILITY requiremen , for SCIVs help ensure that
adequate [ secondary] contaistiiient leak tightness is
maintained during and after an accident by minimizing
potential paths to the environment. These isolation devices
consist of either passive devices or active (automatic)
devices. Kdnual valves, de-activated automatic valves
secured in their closed position (including check valves
with flow through the valve secured), and blind flanges are
considued passive devices.

Automatic SCIVs close on a [ secondary] containment isolation
signal to prevent leakage of entreated radioactive material
from [ secondary] containment following a DBA or other
accidents,

i Other penetrations are isolated by the use of valves in the
closed position or blind flanges.

APPLICABLE The SCIVs must be OPERABLE to ensure that [ secondary]
SAFETY ANALYSES containment is a leak tight barrier to fission product

releases. The principal accidents for which [ secondary]
containment leak tightness is required are a loss of coolant
accident (Ref. 1) and a fuel handling accident inside
[ secondary] containment (Ref. 2). The [ secondary]
containment performs no active function in response to
either of these limiting events, but its leak tightness is
required to ensure that leakage from the primary containment

(continued)I

,

BWR/4 STS 8 3.6-102 Rev. O,09/28/92 |
l
|
!



__ _-______-_ _

SCIVs
B 3.6.4.2

BASES

APPLICABLE is processed by the Standby Gas Treatment (SGT) System
SAFETY ANALYSES before being released to the environment.

(continued)
Maintaining SCIVs OPERABLE with isolation times within
limits ensures that fission products will remain trapped
inside [ secondary] containment so that they can be treated
by the SGT System prior to discharge to the environment.

SCIVs satisfy Criterion 3 of the NRC Policy Statement.

LC0 SCIVs form a part of the [ secondary] containment boundary.
The SCIV safety function is related to control of offsite
radiation releases resulting from DBAs.

The power operated isolation valves are considered OPERABLE
when 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 3.

O The normally closed isolation valves or blind flanges are
( considered OPERABt.E when manual valves are closed, automatic

valves are de-activated and secured in their closed
position, and blind flanges are in place. These passive
isolation valves or devices are listed in Reference 3.

APPLICABILITY In MODES 1, 2, and 3, a DBA could lead to a fission product
release to the primary containment that leaks to the
[ secondary] containment. Therefore, the OPERABILITY of
SCIVs is required.

In MODES 4 and 5, the probability and consequences of these
events are reduced due to pressure and temperature
limitations in these MODES. Therefore, maintaining SCIVs
OPERABLE is not required in MODE 4 or 5, except for other
situations under which significant radioactive releases can
be postulated, such as during operations with a potential
for draining the reactor vessel (OPORVs), during CORE
ALTERATIONS, or during mover.nnt of irradiated fuel
assemblies in the [ secondary] containment. Moving
irradiated fuel assemblies in the [ secondary] containment
may also occur in MODES 1, 2, and 3.

O() (continued)
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SCIVs
B 3.5.4.2

BfSES (continued)
4

ACTIONS The ACTIONS are modified by three Notes. The first Note
allows penetration flow paths to be unisolated
intermittently under administrative controls. These

, controls consist of stationing a dedicated operator, wN :s
in continuous communication with the control room, at the

rapidly isolated when a need for [y, the pene rati: > can be
controls of the valve, in this wa

secondary] con +ai ment
isolation is indicated.

The second Note provides clarification that for the purpose
of this LC0 separate Condition entry is allowed for each
penetration flow path.

The third Note ensures apprcpriate remedial actions are
taken, if necessary, if the affected system (s) are rendered
inoperable by an inoperable SCIV.

A.1 and A.2

In the event that there are one or more penetration flow
paths with one SCIV inoperable, the affected penetratior,
flow path (s) 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
de-activated automatic SCIV, a closed manual valve, and a
blind flange. For penetrations iso!ated in accordance with
Required Action A.1, the valve used to isolate the
penetration should be the closest available valve to
[ secondary] containment. The Required Action must be
completed within the 8 hour Completion Time. The specified
time period is reasonable considering the time required to
isola.? the penetration, and the probability of a DBA, which

<

requires the SCIVs to close, occurring during this short
' time is very low.

For affected penetrations that have been isolated in
; accordance with Required .Ition A.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 no longer capable of being automatically
isolated, will be in the isolation position should an event
occur. The Completion Time of once per 31 days is
appropriate because the valves are operated under

j (continued)
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SCIVs
B 3.6.4.2

,

BASES

ACTIONS A.1 and A.? (continued)
'

administrative controls and the probability of their
,

misalignment is lov. This Required Action does nct require
any testing or valve manipulation. Rather, it involves
verification that the affected penetration remains isolated.

Required Action A.. is modified by a Note that applies to
valves and blind flanges located in high radiation areas and
allows them to be verified closed by use of administrative
controls. Allowing verification by administrative controls
is considered acceptable, since access to these areas is
typically restricted. Therefore, the probability of'

; misalignment of these valves, once they have been verified
j to be in the proper position, is low.

B.1

With two SCIVs in one or more penetration flow paths
inoperable, the affected penetration flow path must be

i isolated within 4 hours. The method of isolation must
O 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
de-activated automatic valve, a closed manual valve, and a
blind flange. The 4 hour Completion Time is reasonable
considering the time required to isolate the penetration and
the probabtiity of a DBA, which requires the SCIVs to close,

| occurring during this short time, is very low.
.

The Condition has been modified by a Note stating that
Condition B is only applicable to penetration flow paths
with two isolation valves. This clarifies that only
Condition A is entered if one SCIV is inoperable in each of;

two penetrations.

C.1 and C.2,

4 If any Required Action and associated Completion Time cannot
be met, the plant must be brought to a MODE in which the LC0
does not apply. To achieve this status, the plant must be
brought to at least MODE'3 within 12 hours and to MODE 4
within 36 hours. The allowed Completion Times are

i reasonable, based on operating experience, to reach the

O (continued)O2
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SCIVs
B 3.6.4.2

BASES

ACTIONS f.1 and C,2 (continued)

) required plant conditions from full power conditions in an
o-derly manner and without challenging plant systems.

1

0.1. D.2. and 0.3 |

If any Required Action and associated Completion Time are I

not met, the plant must be placed in a condition in which
the LC0 does not apply. If applicable, CORE ALTERATIONS and |

the movement of ..adiated fuel assemblies in the
'

[ secondary] containment must he immediately suspended.
Suspension of these activities shall not preclude completion
of movement of a component to a safe positio'. Also, if
applicable, actions must be immediately initiated to suspend
OPDRVs in order to minimize the probability of a vessel
draindown and the subsequent potential for fisst.s product
release. Actions must continue until OPDRVs are suspended.

Required Action 0.1 has been modified by a Note stating that
.C0 3.s.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify
any action. If moving fuel while in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.
Therefore, in either case, inability to suspend movement of
irraLled fuel asseinblics wuld not be a sufficient reason
to require a reactor shutdown.

SVRVEILLANCE SR 3.6 ' d
REQUIREMENTS

This SR s fies that each secondary containment manual
isolation . 41ve and blind flange that is required to be
closed during accident conditions is closed. The SR helps
to ensure that post accident leakage of radioactive fluids
or gases outside of the [ " ndary] containment boundary is
within design limits. This SR does not require any testing
or valve manipulation. Rather, it involves verification
that those valves in [ secondary] containment that are
capable of being mispositioned are in the correct position.

Since the m valves are readily accessible to )ersonnel
during nceinal operation and verification of t1eir position
is relatively easy, the 31 day Frequency was chosen to

(continued)
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SCIVs
B 3.6.4.2

BASES

SVRE!LLANCE SR 3.6.4.2.1 (continued)
REQUIREMENTS

provide added assurance that the valves are in the correct
positions.

Two Notes have been added to this SR. The first Note
applies to valves and blind flanges located in high
radiation areas and allows them to be verified by use of
administrative untrols. Allowing verification by
administrative controls is considered acceptable, since
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 low.

A second Note has been included to clarify that SCIVs that
are open under administrative controls are n9t re
meet the SR during the time the valves are open. quired to

SR 3.6.4.2J
| Verifying that the isolation time of each power operated and1

| each automatic SCIV is within limits is required to
| demonstrate OPERABILITY. The isolation time test ensures
l that the valve will isolate in a time period less than or

equal to that assumed in the safety analyses. The isolation
tine and frequency of this SR gre ;in accordance with the
Inservice Testing Program or c2 days].

SR 3.6.4.2.3

Verifying that each automatic SCIV closes on a secondary
containment isolation signal is required 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 the isolation position
on a [ secondary] containment isolation signal. The LOGIC
SYSTEM FUNCTIONAL TEST in SR 3.3.6.2.6 overlaps this SR to
provide complete testing of the safety function. The
[18] month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an un)lanned transient if the

,

| Surveillance were performed with tie reactor at power.
) Operating experience has shown these components usually pass

1

(continued)
'

k
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SCIVs
8 3.6.4.2

BASES

SURVE!Lt.ANCE 1R_J . 6. 4 . 2. 3 (continued)
REQUIREMENTS

the Surveillance when perfonned at the [18] month frequency.
Therefore, the frecuency was concluded to be acceptable from
a reliability stancpoint.

REFERENCES 1. FSAR, Section (15.1.39) .

2. FSAR,Section[15.1.41).

3. FSAR, Section [ ).

O

O
BWR/4 STS B 3.6-108 Rev. O, 09/28/92

. _

-. _ .--



. _ _ _ _

SGT System
B 3.6.4.3

8 3.6 CONTAINMENT SYSTEMS '

B 3.6.4.3 Standby Gas T.eatment (SGT) System

BASES

BACKGROUND The SGT System is required by 10 CFR 50, Appendix A GDC 41,
" Containment Atmosphere Cleanup" (Ref.1). The function of
the SGT System is ta tosure that radioactive materials that
leak from the pr > y 'tntainment into the [ secondary]
containment follo- *4 Design Basis Accident (DBA) are
filtered and adsu prior to exhausting to the
environment.

The SGT System consists of two fully redundant subsystems,
each with its own set of ductwork, dampers, charcoal filter
train, and controls.

Each charcoal filter train consists oforderofthedirectionoftheairflow)(componentslistedin:

a. A demister or moisture separator;

b. An electric heater;

c. A prefilter;

d. A high efficiency particulate air (HEPA) filter;

e. A charcoal adsorber;

f. A second HEPA filter; and
.

g. A centrifugal fan.

The sizing of the SGT System equipment and components is
based on the results of an infiltration analysis, as well as
an exfiltration analysis of the [ secondary] containment.
The internal pressure of the SGT System boundary region is
maintained at a negative pressure of [0.25] inches water
gauge when the system is in operation, which represents the
internal pressure recuired to ensure zero exfiltration of
air from the building when exposed to a [10] mph wind
blowing at an angle of [45]* to the building.

The demister is provided to remove entrained water in the
air, while the electric heater reduces the relative humidity

O (continued)V
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SGT System
B 3.6.4.3

BASES

.

BACKGROUND of the airstream to less than (70]% (Ref. 2). The prefilter
(continued) removes large particulate matter, while the HEPA filter

removes fine particulate matter and protects the charcoal
from fouling. The charcoal adsorber removes gaseous
elemental iodine and organic lodides, and the final HEPA (
i.1ter collects any carbon fines exhausted from the charcoal |
adsorber.

The SGT System automatically starts and operates in response
to actuation signals indicative of conditions or an accident
that could require operation of the system. Following
initiation, both charcoal filter train fans start. Upon
verification that both subsystems are operating, the
redundant subsystem is normally shut down.

-

APPLICABLE The design basis for the SG1 System is to mitigate the
SAFETY ANALYSES consequences of a loss of coolant accident and fuel nandling

accidents (Ref. 2). For all events analyzed, the SGT System
is shown to be automatically initiated to reduce, via
filtration and adsorption, the radioactive material released
to the environment.

The SGT System satisfies Criterion 3 of the NRC Policy
Statement.

LC0 following a DBA, a minimum of one SGT subsystem is required
to maintain the [ secondary] containment at a negative
pressure with respect to the environment and to process
gaseous releases. Meeting the LC0 requirements for two
OPERABLE subsystems ensures operation of at least one SGT
subsystem in the event of a single active failure.

APPLICABILITY In H0 DES 1, 2, and 3, a DBA could lead to a fission product
release to primary containment that leaks to secondary
containment. Therefore, SGT System OPERABILITY is required
during these MODES.

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 SGT

(continued)
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SGT System
B 3.6.4.3

BASES

APPLICABILITY System in OPERABLE status is not required in MODE 4 or 5,
(continued) except for other situations under which significant releases

of radioactive material can be postulated, such as during
operations with a potential for draining the reactor vessel
(0PDRVs), during CORE ALTERATIONS, or during movement of
irradiated fuel assemblies in the [ secondary] containment.

ACTIONS 6d
With one SGT subsystem inoperable, the inoperable subsystem
must be restored to OPERABLE status in 7 days. In this
Condition, the remaining OPERABLE SGT subsystem is adequate
to perform the required radioactivity release control
function. However, the overall system reliability is
reduced because a single failure in the OPERABLE subsystem
could result in the radioactivity release control function
not being adequately performed. The 7 day Com)letion Time
is based on consideration of such factors as t1e
availability of the OPERABLE redundant SGT System and the
low probability of a DBA occurring during this period.

O
B.1 and 8.2

If the SGT subsystem cannot be restored to OPERABLE status
within the required Completion Time in MODE 1, 2, or 3, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 12 hours and to MODE 4 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the recuired plant
conditions from full power conditions in an orcerly manner
and without challenging plant systems.

C.I. C.2.1. C.2.2. and C.2.3

During movement of irradiated fuel assemblies, in the
[ secondary] containment, during CORE ALTERATIONS, or during
OPDRVs, when Required Action A.1 cannot be completed within
the required Completion Time, the OPERABLE SGT subsystem
should immediately be placed in operation. This action
ensures that the remaining subsystem is OPERABLE, that no
failures that could prevent automatic actuation have

| [] (continued)
U
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SGT System
B 3.6.4.3

BASES

m

|

AC110NS C.I. C.2.1. C 2,2. and C,2,3 (continued)

occurred, and that any other failure would be readily
detected. I

An alternative to Required Action C.1 is to imediately
suspend activities that represent a potential for releasing
radioactive material to the [ secondary] containment, thus i

placino th, plant in a condition that minimizes risk. If !

applicable, CORE ALTERATIONS and movement of irradiated fuel
assemblies must immediately be suspended. Suspension of
these activities must not preclude completion of movement of
a component to a safe position. Also, if applicable,
actions must immediately be 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 GPDRVs are suspended.

The Required Actions of Condition C have been modified by a
Note stating that LCO 3.0.3 is not applicable. If moving
irradiated fuel assemblies while in MODE 4 or 5, LC0 3.0.3
would not specify any action, if moving irradiated fuel
assemblies while in MODE 1, 2, or 3, the fuel movement is
independent of reactor operations. Therefore, in either
case, inability to suspend movement of irradiated fuel
assemblies would not be a sufficient reason to require a
reactor shutdown.

D.I. D 2. and 0.3

When two SGT subsystems are inoperable, if applicable, CORE
ALTERATIONS and movement of irradiated fuel assemblies in'

[ secondary] containment must immediately be suspended.
Suspension of these activities shall not preclude completion
of movement of a component to a safe )osition. Also, if
applicable, actions must immediately e 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.

Required Action D.1 has been modified by a Note stating that
LC0 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 4 or 4, LCO 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1, 2, or 3, the fuel movement is independent of reactor

;

(Continued)
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SGT System
B 3.6.4.3

BASES

t

ACTIONS D 1. 0.2. and D 3 (continued)

operations. Therefore, in either case, inability to suspend
movement of irradiated fuel assemblies would not be a
sufficient reason to require a reactor shutdown.

SURVEILLANCE SR 3.6.4.3.1
REQUIREMENTS

Operating each SGT subsystem for e [10] continuous hours
ensures that [both] subsystems are OPERABLE and that all
associated controls are functioning properly. It also
ensures that blockage, fan or motor failure, or excessive
vibration can be detected for corrective action. Operation
[with the heaters on (automatic heater cycling to maintain
temperature)) for n [10] continuous 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 redundancy
available in the system.

SR 3.6.4.3.2

This SR verifies that the required SGT filter testing is
performed in accordance with the Ventilation Filter Testing
Program (VFTP). The SGT System filter tests are in
accordancewithRegulatoryGuide1.52(Ref.3). 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
and additional information are discussed in detail in the.
VFTP.

SR 3.6.4.3.3

This SR verifies that each SGT subsystem starts on receipt
of an actual or simulated initiation signal. While this
Surveillance can be performed with the reactor at power,a

operating experience has shown that these components usually
pass the Surveillance when performed at the [18] month
frequency. The LOGIC SYSTEM FUNCTIONAL TEST in SR 3.3.6.2.6
overlaps this SR to provide complete testing of the safety

(continued)
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SGT System
B 3.6.4.3

BASES

!
SURVEILLANCE SR 3.6.4.3.3 (continued)
REQUIREMENTS

function. Therefore, the frequency was found to be
acceptable from a reliability standpoint.

SR 3.6.4.3.4

This SR verifies that the filter cooler bypass damper can be
opened and the fan started. This ensures that the
ventilation mode of SGT System operation is available.
While this Surveillance can be performed with the reactor at
power, operating experience has shown that these components
usually pass the Surveillance when performed at the
(18] month Frequency, which is based on the refueling cycle.
Therefore, the frequency was found to be acceptable from a
reliability standpoint.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41.

2. FSAR, Section [6.2.3].

3. Regulatory Guide 1.52, Rev. [2] .

-

O
.
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RHRSW System
B 3.7.1

B 3.7 PLANT SYSTEMS

I B 3.7.1 Residual Heat Remcval Service Water (RHRSW) System

BASES

BACKGROUND
the Residual Heat Removal (RHR) provide cooling water for
The RHRSW System is designed to

System heat exchangers,
required for a safe reactor shutdown following a Design
Basis Accident (DBA) or transient. The RHRSW System is
operated whenever the RHR heat exchangers are required to
operate in the shutdown cooling mode or in the suppression
pool cooling or spray mode of the RHR System.

The RHRSW System consists of two independent and redundant
subsystems. Each subsystem is made up of a header, two
[4000] gpm pumps, a suction source, valves, piping, heat
exchanger, and associated instrumentation. Either of the
two subsystems is capable of provirling the required cooling
capacity with one pump operating to maintain safe shutdown
conditions. The two subsystems are separated from each
other by normally closed motor operated cross tie valves, so
that failure of one subsystem will not affect the

O OPERABILITY of the other subsystem. The RHRSW System is
designed with suf ficient redundancy so that no single active
component failurt can prevent it from achieving its design
function. The RHR$W System is described in the FSAR,
Section[9.2.7], Reference 1.

Cooling water is pumped by the RHRSW pumps from the
[Altamaha River] through the tube side of the RHR heat
exchangers, and discharges to the [ circulating water flume].
A minimum flow line from the pump discharge to the intake
structure prevents the pump from overheating when pumping
against a closed discharge valve.

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 diesel
generators to automatically power only that equipment
necessary to reflood the core. The system can be manually
started any time 10 minutes after the LOCA, or manually
started any time the LOCA signal is manually overridden or
clears.

(continued)
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RHRSW System
B 3.7.1

BASES (continued)
|

APPLICABLE The RHRSW System removes heat frca the suppression pool to
SAFETY 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 primar
cont 61nment is discussed in the FSAR, Chapters [6]yand[15]
(Refs. 2 and 3, respectively). These analyses explicitly
assume that the RHRSW System will provide adequate cooling
support to the equipment required for safe shutdown. These
analyses include the evaluation of the long term primary
containment response after a design basis LOCA.

The safety analyses for long term cooling were 3erformed for
various combinations of RHR System failures. T1e 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. As discussed in the FSAR,
Section [6.2.1.4.3] (Ref. 4) for these analyses, manual
initiation of the OPERABLE RHRSW subsystem and the
associated RHR System is assumed to occur [10] minutes after
a DBA. The RHRSW flow assumed in the analyses is [4000] gpm
per pump with two pumps operating in one loop. In this
case, the maximum st.rpression chamber water temperature and
aressure are [206.4j''F and [36.59] p ig, respectively, well
)elow the design temperature of [340 'F and maximum
allowable pressure of [62] psig.

The RHRSW System satisfies Criterion 3 of the NRC Policy
Statement.

LCO Two RHRSW subsystems are required to be OPERABLE to provide
the required redundancy to ensure that the system functions
to remove post accident heat loads, assuming the worst case
single active failure occurs coincident with the loss of
offsite power.

An RHRSW subsystem is considered OPERABLE when:

a. Two pumps are OPERABLE; and

|

(continued)
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RHRSW System
B 3.7.1

BASES

.

LCO b. An OPERABLE flow path is capable of taking suction
(continued) from the intake structure 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
OPERABILIT' of the other subsystems."

An adequate suction source is not addressed in this LCO
since the minimum net positive suction head ([59] ft mean
sea level in the pump well) is bounded by the plant service
water pump requirements (LCO 3.7.2, "[ Plant Service Water
(PSW)] System and [Vltimate Heat Sink (VHS)]"). 8

APPLICABILITY in MODES 1, 2, and 3, the RHRSW System is required to be
OPERABLE to support the OPERABILITY of the RHR System for
primary containment cooling (LC0 3.6.2.3, " Residual Heat
Removal (RHR) Suppression Pool Cooling," and LCO 3.6.2.4,
" Residual Heat Removal (RHR) Suppression Pool Spray") and
decay heat removal (LCO 3.4.8, " Residual Heat Removal (RHR)

O- Shutcown Cooling System-Hot Shutdown"). The Applicability
is therefore consistent with the requirements of these
systems.

: In MODES 4 and 6, the OPERABILITY requirements of the RHRSW
System are determined by the systems it supports.

ACTIONS A.1

With one RilRSW pu'np inoperable, the inoperable pump must be
restored to OPERABLE status within 30 days. Vith the unit
in this condition, the remaining OPERABLE RHRSW pumps are
adequate to perform the RHRSW heat removal function.

| Ilowever, the overall reliability is reduced because a single
failure in the OPERABLE subsystem could result in reduced'

RHRSW capability. The 30 day Completion Time is based on
the remaining RHRSW heat removal capability, including
enhanced reliability afforded by manual cross connect
capability, and the low probability of a DBA with concurrent
worst case single failure,

,

(continued)
'
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RHRSW System
B 3.7.1

BASES

ACTIONS [LJ
(continued)

With one RHRSW pump inoperable in each subsystem, if no
additional failures occur in the RHRSW System, and the two
OPERABLE pumps are aligned by opening the normally close.1
cross tie valves, then the remaining OPERABLE pumps and flow
paths provide adequate heat removal capacity following a
design basis LOCA. However, capability for this alignment
is not assumed in long term containment response analysis
and an additional single failure in the RHRSW System could
reduce the system capacity below that assumed in the safety
analysis. Therefore, continued operation is permitted only
for a limited time. One inoperable pump is required to be
restored to OPERABLE status within 7 days. The 7 day
Completion Time for restoring one inoperable RHRSW pump to
OPERABLE status is based on engineering judgment,
considering the level of redundancy provided.

C_d

Required Action C.1 is intended to handle the inoperability
of one RHRSW subsystem for reasons other than Condition A.
The Completion Time of 7 days is allowed to restore the
RHRSW subsystem to OPERABLE status. With the unit in this
condition, the remaining OPERABLE RHRSW subsystem is
adequate to perform the RHRSW heat removal function.
However, the overall reliability is reduced because a single
failure in the OPERABLE RHRSW subsystem could result in loss
of RHRSW function. The Completion Time is based on the
redundant RHRSW capabilities afforded by the OPERABLE
subsystem and the low probability of an event occurring
requiring RHRSW during this period.

The Required Action is modified by a Note indicating that
the applicable Conditions of LC0 3.4.8, be entered and
Required Actions taken if the inoperable RHRSW subsystem
results in inoperable [RHR shutdown cooling]. This is an
exception to LC0 3.0.6 and ensures the proper actions are
taken for these components.

{L1

With both RHRSW subsystems inoperable for reasons other than
Condition B (e.g., both subsystems with inoperable flow

(continued)
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RHRSW System
B 3.7.1

BASES
--

|
ACTIONS Rd (continued)

paths, or one subsystem with an inoperable pump and one
subsystem with an inoperable flow path), the RHRSW System is
not ca)able of performing its intended function. At least
one su) system must be restored to OPERABLE status within
8 hours. The 8 hour Completion Time for restoring one RHRSW
subsystem to OPERABLE status, is based on the Completion
Times prosided for the RHR suppression pool cooling and
spray functions.

The Required Action is modified by a Note indicating that
the applicable Conditions of LC0 3.4.8, be entered and
Required Actions taken if the inoperable RHRSW subsystem
results in inoperable [RHR shutdown cooling]. This is an
exception to LC0 3.0.6 and ensures the proper actions are
taken for these components.-

E.1 and E.2

If the RHRSW subsystems cannot be not restored to OPERABLE

O status within the associated Completion Times, the unit must
be placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 12 hours and in MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.7.1.1
REQUIREMENTS

Verifying the correct alignment for each manual, power
operated, and automatic valve in each RHRSW subsystem 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 valves are verified to be in the correct
position prior to locking, sealing, or securing. A valve is
also allowed to be in the nonaccident position, and yet
considered in the correct position, provided it can be
realigned to its accident position. This is acceptable
because the RHRSW System is a manually initiated system.

(continued)

'
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RilRSW System
,

B 3.7.1 '

BASES

i

SURVEILLANCE SR 3.7.1.1 (continued) .

REQUIREMENTS |
This SR does not require any testing or valve msnipulation;
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 ony frequency is based on engineerihg judgment, is
consistent with the procedur61 controls governing valve
operation, and ensures correct valve positions.

REFERENCES 1. FSAR, Section [9.2.7].

2. FSAR, Chapter [6].

3. FSAR, Chapter [15] .

4. FSAR, Section [6.2.1.4.3] .

- O

O
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[PSW) System and [ UHS]
B 3.7.2

8 3.7 PLANT SYSTEMS

l B 3.7.2 [ Plant Service Water (PSW)] System and [ Ultimate Heat Sink [ UHS]]

BASES

BACKGROUND The [PSW) System is d signed to provide cooling water for
the removal of heat from equipment, such as the diesel
generators (DGs), residual heat removal (RHR) pump coolers,
and room coolers for Emergency Core Cooling System
equipment, required for a safe reactor shutdown following a
Design Basis Accident (DBA) or transient. The [PSW) System
also provides cooling to unit components, as required,
during normal operation. Upon receipt of a loss of offsite
power or loss of coolant accident (LOCA) signal,
nonessential loads are automatically isolated, the essential
loads are automatically divided between [PSW) Divisions 1
and 2, and one [PSW] pump is automatically started in each
division.

The [PSW) System consists of the [ UHS] and two inde3endent
and redundant subsystems. Each of the two [P3W] su) systems
is made up of a header, two [8500] gpm pumps, a suction

O source. valves, piping and associated instrumentation.
| Either of the two subsystems is capable of providing the
| required cooling capacity to support the required systems

with one pump operating. The two subsystems are separated
from each other so failure of one subsystem will not affect

( the OPERABILITY of the other system.
I

Cooling water is pumped from the [Altamaha River] by the
[PSW) pumps to the essential components through the two main
headers. After removing heat from the components, the water
is discharged to the circulating water flume to replace
evaporation losses from the circulating water system, or
directly to the river via a bypass valve.

|

APPLICABLE Sufficient water inventory is available for all [PSW] System
SAFETY ANALYSES post LOCA cooling requirements for a 30 day period with no

| additional makeup water source available. The ability of
the [PSW] System to support long term cooling of the reactor
containment is assumed in evaluations of the equi > ment,

required for safe reactor shutdown presented in tie FSAR,I

Chapter [4] and- [6] (Refs.1 and 2, respectively). These

l
1

(continued)
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[PSW] System and [ UHS]
B 3.7.2

BASES

,

APPLICABLE analyses include the evaluation of the long term primary
SAFETY ANALYSES containment response after a design basis LOCA.

(continued)
The ability of the [PSW] System to provide adequate cooling
to the identified safety equipment is an implicit assumption
for the safety analyses evaluated in References 1 and 2.
The ability to provide onsite emergency AC power is
dependent on the ability of the [PSW] System to cool the
DGs. The long term cooling capability of the RHR, core

cooling provided by the [PSW] pumps is also dependent on the
spray, and RHR service water

System.

The [PSW] System, together with the [ UHS], satisfy
Criterion 3 of the NRC Policy Statement.

LC0 The [PSW] subsystems are independent of each other to the
degree that each has separate controls, power supplies, and
the operation of one does not depend on the other. In the
event of a DBA, one subsystem of [PSW] is required to
provide the minimum heat removal ca) ability assumed in the
safety analysis for the system to w1ich it supplies cooling
water. To ensure this requirement is met, two subsystems of
{PSW] must be OPERABLE. At least one subsystem will
operate, if the worst single active failure occurs
coincident with the loss of offsite power.

A subsystem is considered OPERABLE when it has an OPERABLE
[ UHS], two OPERABLE pumps, and an OPERABLE flow path capable
of taking suction from the intake structure and transferring
the water to the appropriate equipment.

The OPERABILITY of the [ UHS] is based on having a minimum
water level in the pump well of the intake structure of
;60.7] f t mean sea level and a maximum water temperature of
,90]'F.

The isolation of the [PSW] System to components or systems
may render those components or systems inoperable, but does
not affect the OPERABILITY of the [PSW] System.

APPLICABILITY In H0 DES 1, 2, and 3, the [PSW] System and [ UHS] are
required to be OPERABLE to support OPERABILITY of the

(continued)
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[PSW)Systemand(VHS]
B 3.7.2

BASES

APPLICABILITY equipmentservicedbythe[PSW) System. Therefore, the
(continued) [PSW) System und [ UHS] are required to be OPERABLE in these

MODES.

In MODES 4 and 5, the OPERABILITY requirements . the [PSW)
System and [ UHS] are determined by the systems they support.

ACTIONS A.1

With one [PSW] pump inoperable in each subsystem, the
inoperable pump must be restored to OPERABLE status within
7 days. With the unit in this condition, the remaining
OPERABLE [PSW) pumps (even allowing for an additional single
failure) are adequate to perform the (PSW] heat removal
function; however, the overall reliability is reduced. The
30 day Completion Time is based on the remaining [PSW) heat
removal capability to accommodate additional single
failures, and the low probability of an event occurring
during this time period.

O u
With one [PSW] pump inoperable in each subsystem, one
inoperable pump must be restored to OPERABLE status within
7 days. With the unit in this condition, the remainin
OPERABLE [PSW] pumps are adequate to perform the-[PSW]gheat
removal function; however, the overall reliability is
reduced. The 7 day Completion Time is based on the
remaining [PSW] heat removal ca) ability to accommodate an
additional single failure and tie low probability of an
event occurring during this time period.

1

- ~

C.1

If one or more cooling towers have one fan inoperable (i.e.,
up to one fan per cooling tower inoperable), action must be

i taken to restore the inoperable cooling tower fan (s) to
'

OPERABLE status within 7 days. The / day Completion Time is
based on the low probability of an accident occurring during
the 7 days that one cooling tower fan is inoperable in one
or more ccoling towers, the number of available systems, and

1

(continued)
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1

[PSW] System and [ UHS] 1

B 3.7.2 l

BASES

l
~

ACTIONS 61 (continued)

the time required to reasonably complete the Required
_. Action. _

Ed

With one [PSW] subsystem inoperable for reasons other than
Condition A and [ Condition C] (e.g., inoperable flow path or
both pumps inoperable in a loop), the [PSW) subsystem must
be restored to OPERABLE status within 72 hours. With the
unit in this condition, the remaining OPERABLE [PSW)
subsystem is adequate to perform the heat removal function.
However, the overall reliability is reduced because a single
failure in the OPERABLE [PSW] subsystem could result in loss
of [PSW] function.

The 72 hour Completion Time is based on the redundant [PSW]
System ca) abilities afforded by the iPERABLE subsystem, the
low proba)ility of an accident occurrir.3 during this time
period, and is consisto t with the allowed Completion Time
for restoring an inoperable DG.

Required Action D.1 is modified by two Notes indicating that
the applicable Conditions of LCO 3.8.1, "AC Sources-
Operating," LC0 3.4.8 " Residual Heat Removal (RHR) Shutdown
Cooling System-Hot Shutdown," be entered and Required
Actions taken if the inoperable [PSW] subsystem results in
an inoperable or RHR shutdown cooling, respectively. This
is in accordance with LCO 3.0.6 and ensures the proper
actions are taken for these components.

LJ and E.2

If the [PSW) subsystem cannot be restored to OPERABLE status
within the associated Completion Time, or both [PSW]
subsystems are inoperable for reasons other than Condition B
and [ Condition C], [or the [ UHS] is determined inoyerable
for reasons other than Condition C] the unit must 3e placed
in a MODE in which the LC0 does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
12 hours and in MODE 4 within 36 hours. The allowed
Coupletion Times are reasonable, based on operating
experience, to reach the required unit conditions from full

(continued)
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[PSW) System and [ UHS]
B 3.7.2

bQ BASES

(

ACTIONS E.1 and E.2 (continued)

power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

This SR ensures adequate long term (30 days) cooling car, be
maintained. With the [VHS water source below the minimumlevel, the affected [PSW) ] subsystem must be declared
inoperable. The 24 hour frequency is based on operating
experience related to trending of the parameter variations
during the applicable MODES.

SR 3.7.2.2

This SR verifies the water level (in each pump well of the
intake structure] to be sufficient for the proper operation
of the [PSW) pumps (net positive suction head and pump

O vortexing are considered in determining this limit). The
24 hour Frequency is based on operating experience related
to trending of the parameter variations during the
applicable MODES.

- _

SR 3.7.2.3

Verification of the [ UHS] temp]erature ensures that the heatremoval 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 a 15 minutes ensures
tlat all fans are OPERABLE and that all associated controls
are functioning properly, it also ensures that fan or
inotorfailure, or excessive vibration, can be detected for
corrective action. The 31 day frequency is based on
operating experience, the known reliability of the fan
units, the redundancy available, and the low probability of

(continued)
,
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[PSS] System and [ UHS)
B 3.7.2

BASES

I

~

SURVEllLANCE SR 3.7.2.4 (continued)
REQUIREMENTS

significant degradation of the cooling tower fans occurring
;

__ between surveillances. ___

SR 3. 7.fj

Verifying the correct alignment for each manual, power
operated, and automatic valve in each [PSW] subsystem flow
path provides assurance that the proper flow paths will
exist for [PSW1 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 is
also allowed to be in the nonaccident position, and yet
considered in the correct position, provided it can be
automatically realigned to its accident position within the
required time. This SR does not require any testing or'

valve manipulation; rather, it invoi n s 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.

This SR is modified by a Note indicating that isolation of
the (PSW) System to components or systems may render those
components or systems inoperable, but does not affect the
OPERABILITY of the [PSW] System. As such, when all [PSW)
pumps, valves, and piping are OPERABLE, but a branch
connection off the main header is isolated, the [PSW) System
is still OPERABLE.

The 31 day frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.2.6

This SR verifies that the automatic isolation valves of the
[PSW] System will automatically switch to the safety or
etaergency position to provide cooling water exclusively to
the safety related equipment during an accident event. This
is demonstrated by the use of an actual or simulated

(continued)
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(PSW] System and [ UHS]
B 3.7.2

;;ti:
W 92.C',linjgBASES

$$$
}.['''Is$iSURVEILLANCE SR 3.7.2.6 (continued)

REQUIREMENTS N.
initiation signal. This SR also verifies the automatic
start capability of one of the two [PSW) pumps in each
subsystem.

Operating experience has shown that these components usually
pass the SR when performed at the (18] month Frequency.
Therefore, this frequency is concluded to be acceptable from
a reliability standpoint.

REFERENCES 1. FSAR, Chapter [4].

2. FSAR, Chapter [6] .

E
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DG [1B] SSB System
B 3.7.3

B 3.7 PLANT SYSTEMS

B 3.7.3 Diesel Generator (DG) [lB] Standby Service Water (SSW) System

BASES

The DG [1B] SSW System is designed to p]rovide cooling water
BACKGROUND

only component served by the DG [lB][SSW System.for the removal of heat from the DG lB . DG [1B] is the

The DG [1B] SSW pump autostarts upon receipt of a diesel
generator (DG) start signal when power is available to the
pump's electrical bus. Cooling water is pumped from the
[Altmaha River] by the DG [1B] SSW pump to the essential DG
components through the SSW supply header. After removing
heat from the components, the water is discharged to the
unit service water (PSW) discharge header. The capaLility

exists to manually [ cross connect the PSW System to supplycooling to the DG lB] during times when the SSW pump is
inoperable. A complete description of the CG [lB] SSW
System is presented in the FSAR, Section (9.5.5] (Ref.1).

cooling to the DG [1B][1B] SSW System to provide adequate
The ability of the DGAPPLICABLE

SAFETY ANALYSES is an implicit assumption for the
safety analyses presented in the FSAR, Chapters [6] and [15]
(Refs. 2 and 3, respectively). The ability to provide
onsite emergency AC power is dependent on the ability of the
DG [1B] SSW System to cool the DG [lB].

The DG [1B] SSW System satisfies Criterion 3 of the NRC
Policy Statement.

LCO The OPERABILITY of the DG [1B] SSW System is required to
provide a coolant source to ensure effective operation of
the DG [10] in the event of an accident or transient. 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 (LC0 3.7.2,
"[ Unit Service Water (PSW)] System and [ Ultimate Heat Sink
(VHS)]").

(continued)
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DG [1B] SSW System
B 3./.3

BASES (continued)

1

APPLICABILITY The requirements for OPERABILITY of the DG [1B] SSW System
are governed by the required OPERABILITY of the DG [18]
(LC0 3.8.1, " AC Sources-0perating," and LCO 3.8.2, "AC
Sources-Shutdown").

ACTIONS A.1. A.2. and A 3

The Required Actions are modified by a Note indicating that
the LCO 3.0.4 does not a As a result, a MODE change is
allowed when the DG [1B]pply.SSW System is inoperable, provided
the DG :1B] has an adequate cooling water supply from the
Unit [1: PSW.

If the DG :1B] SSW System is inoperable, the OPERABILITY of
the DG [1B: is offected due to loss of its cooling source;
however, the capability exists to provide cooling to DG [1B]
from the PSW System of Unit [1]. Continued operation is
allowed for 60 days if the OPERABILITY of a Unit 1 PSW
System, with respect to its capability to provide cooling to
the DG [10], can be verified. This is accomplished by

O aligning cooling water to DG [18] from the Unit 1 PSW System
within 8 hours and verifying this lineup once every 31 days.
The 8 hour Completion Time is based on the time required to
reasonably complete the Required Action, and the low
probability of an event occurring requiring DG [18: during
this period. The 31 day verification of the Unit :1] PSW;

lineup to the DG [1B] is consistent with the PSW valve,

! lineup SRs. The 50 day Completion Time to restore 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.

!Ld

if cooling water cannot be made available to the DG [1B]t

' within the 8 hour Completion Time, or if cooling water
cannot be verified to be aligned to DG [18] from a Unit [1]
PSW subsystem as required by the 31 day verification

,

| Required Action, the DG [1B] cannot perform its intended
function and must be immediately declared inoperable. In
accordance with LC0 3.0.6, this also requires entering into
the Applicable Conditions and Required Actions for LC0 3.8.1
or LC0 3.8.2. Additionally, if the DG [1B] SSW System is

-

'

(continued)
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DG [lB] SSH System
B 3.7.3

BASES

!

ACTIONS !LJ (continued)

not restored to OPERABLE status within 60 days, DG [1B] must
be immediately declared inoperable.

SURVEILLANCE SR 3.7.3.1
REQUIREMENTS

Verifying the correct alignment for manual, power operated,
and automatic valves in the DG [18] SSW System flow path
provides assurance that the proper flow paths will exist for
DG [1B] SSW System 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 is also allowed to be in the nonaccident position, and
yet be considered in the correct position provided it can be
automatically realigned to its accident position, within the
required 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, such as check valves.

The 31 day frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.3.2

This SR ensures that the DG [lB] SSW System pump will
automatically start to provide required cooling to the
DG [18] when the DG [18] starts and the respective bus is
energized.

Operating experience has shown that these components usually
pass the SR when performed at the [18] month Frequency,
which is based at the refueling cycle. Th efore, this
Frequency is concluded to be acceptable from a reliability
standpoint.

I

(continued)
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i DG [1B] SSW System
I B 3.7.3
3
4

1

! BASES (continues.)
j

l

! REFERENCES 1. FSAR,Section(9.5.5].

| 2. FSAR, Chapter [6].
4

{ 3. FSAR, Chapter [15].
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[MCREC] System
B 3.7.4

0 3.7 PLANT SYSTEMS

B 3.7.4 [ Main Control Room Environmental Control (MCREC)] System

BASES
_ - -

-

BACKGROUND The [MCREC] System provides a radiologically controlled
environment from which the unit can be safely operated
following a Design Basis Accident (DBA).

The safety related function of [MCREC] System includes two
independent and redundant high ef ficiency air filtration
subsystems for emergency treatment of recirculated air or
outside supply air. Each subsystem consists of a demister,
an electric heater, a prefilter, a high efficiency
particulate air (HEPA) filter, an activated charcoal
adsorber section, a second HEPA filter, a booster fan, an
air handling unit (excluding the condensing unit), and the
associated ductwork and dampers. Demisters remove water
droplets from the airstream. Prefilters and HEPA filters
remove particulate matter, which may be radioactive. The
charcoal adsorbers provide a holdup period for gaseous
iodine, allowing time for decay.

The [MCREC] System is a standby system, parts of which also
operate during normal unit operations to maintain the
control room environment. Upon recei)t of the initiation
signal (s) (indicative of conditions t1at could result in
radiation exposure to control room personnel), the [MCREC)
System automatically switches to the pressurization 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 [MCREC] System is designed to maintain the control room
environment for a 30 day continuous occepancy af ter a DBA
without exceeding 5 rem whole body dose. A single [MCREC]
subsystem will pressurize the control room to about
[0.1] inches water gauge to prevent infiltration of air from
surrounding buildings. [MCREC] System operation in
maintaining control room habitability is discussed in the
FSAR, Chapters [6] and [9], (Refs. I and 2, respectively).

(continued)
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[HCREC) System
B 3.7.4

BASES (continued)

|

APPLICABLE The ability of the [HCREC] System to maintain the
SAFETY ANALYSES habitability of the control room is an explicit assumption

for the safety analyses presented in the FSAR, Chapters [6]
and [15] (Refs. I and 3, respectively). The pressurization
mode of the [HCREC) System is assumed to operate following a
loss of coolant accident, fuel handling accident, main steam
line break, and control rod drop accident, as discussed in
the FSAR, Section [6.4.1.2.2] (Ref. 4) . The radiological
doses to control room personnel as a result of the various
DBAs are summarized in Reference 3. No single active or
passive failure will cause the loss of outside or
recirculated air from the control room.

The [HCREC) System satisfies Criterion 3 of the NRC Policy
Statement.

LC0 Two redundant subsystems of the [MCREC] System are required
to be OPERABLE to ensure that at least one is available,
assuming a single failure disables the other subsystem.
Total system failure could result in exceeding a dot; of

O 5 rem to the control room operators in the event of a DBA.
O

The [MCREC] System is considered OPERABLE when the
individual components necessary to control operator exposure
are OPERABLE in both subsystems. A subsystem is considered
OPERABLE when its associated:

a. Fan is OPERABLE;

( b. HEPA filter and charcoal adsorbers are not excessively
| restricting flow and are capable of performing their

filtration functions; and

c. Heater, demister, ductwork, valves, and dampers are
OPERABLE, and air circulation can be maintained.

In addition, the control room boundary must be maintained,
including the integrity of the walls, floors, ceilings,
ductwork, and access doors.

|
<

C (continued)
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[MCREC] System
B 3.7.4

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, the [MCREC] System must be OPERABLE to
control operator exposure during and 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 pressute and temperature
limitations in these MODES. Inerefore, maintaining the
[MCREC) System OPERABLE is not required in MODE 4 or 5,
except for the following situations under which significant
radioactive releases can be postulated:

a. During operations with potential for draining the
reactor vessel (0PDRVs);

b. During CORE ALT'.a TW'; and

c. During movement of irradiated fuel assemblies in the
[ secondary] containment.

__

ACTIONS A.1

With one [MCREC] subsystem inoperable, the inoperable
[MCREC] subsystem must be restored to OPERABLE status within
7 days. With the unit in this condition, the remaining
OPERABLE [MCREC] subsystem is adequate to perform control
room radiation protection. However, the overall reliability
is reduced because a single failure in the OPERABLE
subsystem could result in reduced [MCREC] System capability.
The 7 day Completion Time is based on the low probability of
a DBA occurring during this time period, and that the
remaining subsystem can provide the required capabilities.

B.1 and 8.2

in MODE 1, 2, or 3, if the inoper ab - [HCREC] subsystem
cannot be restored to OPERABLE status within the associated
Compl+' ion Time, the unit must be placed in a MODE that.

minimizes risk. To achieve this status, the unit must be
placed in at least MODE 3 within 12 hours and in MODE 4
within 36 hours. The allowed Completion Times are
reasonable, baseu on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

(continued)
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[MCREC] System
B 3.7.4

'

BASES

i

ACTIONS C. I . '.2,1. C.2.2. and C .2.3
(continued)

The Requi' ed Actions of Condition C are modified by a Note
indicating nat LCO 3.0.3 does not apply. If moving
ir adiated fuel assemblies vehile in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.
Therei e, inability to suspend movement of irradiated fuel
assemblies is rot sufficient reason to require a reactor
shutdown.

During movement of irradiated fuel assemblies in the
[ secondary] containment, during CORE ALTERATIONS, or during
OPDR'3, if the inoperable [MCREC] subsystem cannot be
restored to OPERABLE status within the required Completion
Time, the OPERABLE [MCREC] subsystem may be placed in the
pressurization mode. This action ensures that the remaining
subsystem is OPERABLE, that no failures that would prevent
automatic actuation will occur, and that any active failure
will be readily detected.

Required Action C.1 is modified by a Note alerting the
operator to [ place the system in the toxic gas protection
mode if the toxic gas automatic transfer capability is

\ inoperable].
.

An alternative to Required Action C.1 is to immediately
suspend activities that present a potential for releasing
radioactivity that might require isolation of the control
room. This places the unit in a condition that minimizes
risk.

If applicable, CORE ALTERATIONS and movemen+ of irradiated
fuel assemblies in the [ secondary] containment must be
suspended immediately. 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 the subsequent potential for fission
product release. Actions must continue until the OPDRVs are
suspended.

D_d

if both [MCREC] subsystems are inoperable in MODE 1, 2,
or 3, the [MCREC] System may not be capable of performing

A
I (continued)
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[HCREC] System
B 3.7.4

BASES

ACTIONS D.1 (continued)

the intended function and the unit is in a condition outside
the accident analyses. Therefore, LC0 3.0.3 must be entered
immediately.

L 1. E.2 and E.3

The Required Actions of Condition E are modified by a Note
indicating that LC0 3.0.3 does not apply. If moving
irradiated fuel assemblies while in H0DE 1, 2, or 3, the
fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not sufficient reason to require a reactor
shutdown.

, mvement of irradiated fuel assemblies in the

o >] containment, during CORE ALTERATIONS, or during^

O' - th two [MCREC] subsystems inoperable, action must
:mmediately to suspend activities that present a
for releasing radioactivity that might require

4 . of the control room. This places the unit in a
., that minimizes risk.

opplicable, CORE ALTERATIONS and movement of irradiated2,

fuel assemblies in the [ secondary] containment must be
suspended immediately. Suspension of these activities shall
not preclude completion of movement of a component to a safe
position. If applicable, actions must be initiated
immediately 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.

SURVEILLANCE SR 3.7.4.1
REQUIREMENTS

This SR verifies that a subsystem in a standoy mode starts
on demand and continues to operate. Standby systems should
be checked periodicelly to ensure that they start and
function properly. As the environmental and normal
operv ing conditions of this system are not severe, testing
ear' subsystem once every month provides an adequate check
on this system. Monthly heater operation dries out any

(continuedl
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i [MCREC] System
i B 3.7.4
:
4

'

; BASES

i
i

SURVEILLANCE SR 3.7.4.1 (continued)
REQUIREMENTS

moisture that has accumulated in the charcoal as a result of
humidity in the ambient air. [ Systems with heaters must be

;

i operated for a 10 continuous hours with the heaters
: energized. Systems without heaters need only be operated

for a 15 minutes to demonstrate the function of the system.]
Furthermore, the 31 day Frequency is based on the'known

.
reliability of the equipment and the two subsystem
redundancy available.i

:

.
SR 3.7.4.2

i

This SR verifies that the required [MCREC] testing is
; performed in-accordance with-the [ Ventilation Filter Testing
: Program (VFTP)] . The [MCREC] filter tests are--in accordance

with Regulatory Guide 1.52 (Ref. 5). The [VFTP] includes*

testing HEPA filter performance, charcoal'adsorber, _

efficiency, minimum r.ystem flow rate;-and the physical,

properties of the activated charcoal (general use and
: following specific operations). Specific test frequencies
i and additional information are discussed in detail in the

[VFTP),,

i
1

j SR 3.7.4.3
i
i This SR verifies that on an actual or simulated initiation

signal, each [MCREC] subsystem starts and operates. The-; -

i LOGIC SYSTEM FUNCTIONAL TEST-in SR 3.3.7.1.5 overlaps this
' SR to provide complete testing of the safety function. The

[18] month Frequency is specified in Reference 5.
f

;

I SR 3.7.4.4
,

I This SR verifies the integrity of the control room enclosure
| and the assumed inleakage rates of potentially: contaminated
L ai r. The control room positive-pressure, with respect to

)otentially contaminated adjacent areas (the turbine'

of the (MCREC] periodically tested to verify properL function
)uilding),is,

System. During the emergency mode of-:
| operation, the [MCREC] System is designed to slightly

.pressurire the control room e [0.1] inches water gauge-
; positive pressure with respect to the turbine-building to-

(continued)-
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[MCREC] System
B 3.7.4

BASES
,

t

SURVLILLANCE SR 3.7.4.4 (continued)
-

REQUIREMENTS
prevent unfiltered inleakage. The [HCREC] System is
designed to maintain this positive pressure at a flow rate
of s [400] cfm to the control room in the pressurization
mode. The Frequency of [18] months on a STAGGERED TEST
BASIS is consistent with industry practice and other

__ filtration systems SRs. __

REFERENCES 1. FSAR, Chapter [6] .

2. FSAR, Chapter [9] .

3. FSAR, Chapter [15] .

4. FSAR, Section [6.4.1.2.2].

5. Regulatory Guide 1.52, Revision 2, March 1978.

O

O
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[ Control Room AC] System
B 3.7.5.

B 3.7 PLANT SYSTEMS

B 3.7.5 [ Control Room Air Conditioning (AC)] System

BASES

BACKGROUND The [ Control Room AC) System provides temperature control
for the control room following isolation of the control
room.

The [ Control Room AC] System consists 'f two independent,
redundant subsystems that provide coolmg and heating of
recirculated control room air. Each subsystem consists of
heating coils, cooling coils, fans, chillers, compressors,
ductwork, dampers, and instrumentation and controls to
provide for control room temperature control.

The [ Control Room AC] System is designed to provide a
controlled environment under both normal and accident
conditions. A single subsystem provides the required
temperature control to maintain a suitable control room
environment for a sustained occupancy of 12 persons. The
design conditions for-the control room environment are 76'F
and 50% relative humidity. The [ Control Room AC] System

\ operation in maintaining the control room temperature is
discussed in the FSAR, Section [6.4] (Ref.1).

! APPLICABLE The design basis of the [ Control Room AC] System is to
SAFETY ANALYSES maintain the control room temperature for a 30 day

continuous occupancy.

The [ Control Room AC] System components are arranged in
redundant safety related subsystems. During emergencyi

'

operation, the [ Control Room AC] System maintains a
habitable environment and ensures the OPERABILITY of
components in the control room. A single failure of a
component of the [ Control Room AC] 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 [ Control Room AC] System is designed in accordance with
Seismic Category I requirements. The [ Control Room AC]
System is capable of removing sensible and. latent heat loads
from the control room,-including consideration of equipment!

|

O (continued)|

D'
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[ Control Room AC] System
B 3.7.5

BASES

|

APPLICABLE heat loads and personnel occupancy requirements to ensura
SAFETY ANALYSES equipment OPERABILITY.

(continued)
The [ Control Room AC] System satisfies Criterion 3 of the
NRC Policy Statement.

LC0 Two independent and redundant subsystems of the [ Control
Room AC] System are required to be OPERABLE to ensure that
at least one is available, assuming a single failure
disables the other subsystem. Total system failure could
result in the equipment operating temperature exce ing
limits.

The [ Control Room AC] System is considered OPERAm.E when the
individual components necessary to maintain the control room
temperature are OPERABLE in both subsystems. These
components include the cooling coils, fans, chillers,
compressors, ductwork, dampers, and associated
instrumentation and controls.

APPLICABILITY In MODE 1, 2, or 3, the [ Control Room AC] System must be
OPERABLE to ensure that the control room temperature will
not exceed equipment OPERABILITY limits following control
room isolation.

In MODES 4 and 5, the prcbability and consequences of a
Design Basis Accident are reduced due to the pressure and -

temperature limitations in these MODES. Therefore,
maintaining the [ Control Room AC] System OPERABLE is not
required in MODE 4 or 5, except for the fcilowing situations
under which significant radioactive releases can be
postulated:

a. During operations with a potential for draining the
reactor vessel (0PDRVs);

b. During CORE ALTERATIONS; and

c. During movement of irradiated fuel assemblies in the I
[ secondary] containment.

1

1

(continued)
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[ Control Room AC] System
B 3.7.5

d BASES (continued)

!

ACTIONS A.1

With one [ control room AC] ] subsystem inoperable, theinoperable [ control room AC subsystem must be restored to
OPERABLE status within 30 days. With te unit in this
condition, the remaining OPERABLE [ control room AC]
subsystem is adequate to perform the control room air
conditioning function. However, the overall reliability is
reduced because a single failure in the OPERABLE subsystem
could result in loss of the control room air conditioning
function. The 30 day Completion Time is based on the low
probability of an event occurring requiring control room
isolation, the consideration that the remaining subsystem
can provide the required protection, and the availability of
alternate safety and nonsafety cooling methods.

E.1 and B.2

In MODE 1, 2, or 3, if the inoperable [ control room AC]
subsystem cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a
MODE that minimizes risk. To achieve this status, the unit

n must be placed 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
recuired unit conditions from full power conditions in an
orcerly manner and without challenging unit systems.

C.1. C.2.1. C.2.2 and C.2.3

The Required Actions of Condition C are modified by a Note
indicating that LC0 3.0.3 does not apply. If moving
irradiated fuel assemblies while in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not sufficient reason to require a reactor-
shutdown.

During movement of irradiated fuel assemblies in the-
[ secondary] containment, during CORE ALTERATIONS, or during
OPDRVs, if Required Action A.1 cannot be completed within
the required Completion Time, the OPERABLE [ control room AC]
subsystem may be placed immediately in operation. This
action ensures that the remaining subsystem is OPERABLE,

(continued),
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[ Control Room AC] System
B 3.7.5

BASES

i

ACTIONS C.l. C.2.1. C.2.2. and C.2.3 (continued)

that no failures that would prevent actuation will occur,
and that any active failure will be readily detected.

An alternative to Required Action C.1 is to immediately
suspend activities that present a potential for releasing
radioactivity that might require isolation of the control
room. This places the unit in a condition that minimizes
risk.

If applicable, CORE ALTERATIONS and movement of irradiated
fuel assemblies in the [ secondary] containment must be
suspended immediately. 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 releare. Actions must continue until the OPORVs are
suspended.

O'
|

If both [ control room AC] subsystems are inoperable in
MODE 1, 2, or 3, the [ Control Room AC] System may not be

i

| capable of performing the intended function. Therefore,
LC0 3.0.3 must be entered immediately.

E.1. E.2. and E.3

The Required Actions of Condition E are modified by a Note
indicating that LC0 3.0.3 does not apply. If moving
irradiated fuel assem' lies while in MODE 1, 2, or 3, theI a
fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not a sufficient reason to require a reactor
shutdown.

During movement of irradiated fuel assemblies in the
[ secondary] contai iment, during CORE ALTERATIONS, or during

| OPDRVs, with two [ control room AC] subsystems inoperable,
action must be taken immediately to suspend activities that'

present a potential for releasing radioactivity that might

(continued)
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[ Control Room AC] System
B 3.7.5

BASES

ACTIONS f.l. E.2. and E.3 (continued) I

require isolation of the control room. This places the unit
in a condition that minimizes risk.

If applicable, CORE ALTERATIONS and handling of irradiated
fuel in the [ secondary] containment must be suspended
immediately. Suspension of these activities shall not
preclude completion of movemenc 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 i

suspended. )
l

SURVEILLANCE SR 3.7.5 1 |
REQUIRLMENTS i

This SR verifies that the heat removal capability of the !

system is sufficient to remove the assumed heat load in the
control room. The SR consists of a combination of testing
and calculation. The [18] month Frequency is aporopriate

V since significant degradation of the [ Control Rcom AC]
System is not expected over this time period.

REFERENCES 1. FSAR,Section[6.4].

__

|

%
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Main Condenser Offgas
B 3.7.6

B 3./ PLANT SYSTEMS

B 3.7.6 Main Condenser Offgas

BASES
.=

BACKGROUND During unit operation, steam from the low pressure turbine
is exhausted directly into the condenser. Air and
noncondensible gases are collected in the condenser, then
exhausted through the steam jet air ejectors (SJAEs) to the
Main Condenser Offgas System. The offgas from the main
condenser normally includes radioactive gases.

The Main Condenser Offgas System has been incorporated into
the unit design to reduce the gaseous radwaste emission.
This system uses a catalytic recombiner to recombine
radiolytically dissociated hydrogen and oxygen. The gaseous
mixture is cooled by the offgas condenser; the water and
condensibles are stripped out by the offgas condenser and
moisture separator. The radioactivity of the remainin
gaseous mixture (i.e., the offgas recombiner effluent)g is
monitored downstream of the moistura separator prior to
entering the holdup line.

ADPLICABLE The main condenser offgas gross gamma activity rate is an
SAFETY ANALYSES initial condition of the Main Condenser Offgas System

failure event, discussed in the FSAR, Section [15.1.35]
(Ref. 1). The analysis assumes a gross failure in the Main
Condenser Offgas System that results in the rupture of the
Main Condenser Offgas System pressure boundary. The gross
gamma activity rate is controlled to ensure that, during the
event, the calculated offsite doses will be well within the
limits of 10 CFR 100 (Ref. 2) or the NRC staff approved
licensing basis.

The main condenser offgas limits satisfy Criterion 2 of the
NRC Policy Statement.

LC0 To ensure compliance with the assumptions of the Main
Condenser 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 Ci/MWt-second after
decay of 30 minutes. The LCO is established consistent with

(continued)
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Main Condenser Offgas
,

B 3.7.6

BASES

LCO this requirement ([2436] MWt x 100 Ci/MWt-second =
(continued) [240] mci /second).

APPLICABILITY The LC0 is applicable when steam is being exhausted to the
main condenser and the resulting noncondensibles are being
processed via the Main Condenser Offgas System. This occurs
during MODE 1, and during MODES 2 and 3 with any [ main ste
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.

ACTIONS A.1 )

If the offgas radioactivity rate limit is exceeded, 72 hours
is allowed to restore the gross gamma activity rate to
within the limit. The 72 hour Completion Time is
reasonable, based on engineering judgment, the time required
to complete the Required Action, the large margins
associated with permissible dose and exposure limits, and
the low probability of a Main Condenser Offgas Systems
rupture.

B.I. B.2. B.3.1. and B.3.2

If the gross gamma activity rate is not restored to within
the limits in the associated Completion Time, [all main
steam lines or] the SJAE must be isolated. This isolates
the Main Condenser Offgas System from the source of the
radioactive steam. The main steam lines are considered
isolated if at least one main steam isolation valve in each
main steam line is closed, and at least one main steam line
drain valve in each drain line is closei. The 12 hour
Completion Time is reasonable, based on operating
experience, to perform the actions from full power
conditions in an orderly manner and without challenging unit
systems.

An alternative to Required Actions B.1 and 8.2 is.to place
the unit in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 12 hours and in MODE 4 within 36 hours. The

(continued)

BWR/4 STS B 3.7-31 Rev. O, 09/28/92

_ - _ _ _ _ _ ____



-_

Main Condenser Offgas
B 3.7.6

BASES

1

ACTIONS B.1. B.2. B.3.1. and 8.3.2 (continued)

allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
chalhnging unit systems.

SURVEILLANCE SR 3.7.6.1
REQUIREMENTS

This SR, on a 31 day Frequency, requires an isot-opic
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
a 50*5 after correcting for expected increases due to changes
in THERMAL POWER), an isotopic analysis is also performed
within 4 hours after the increase is noted, to ensure that
the increase is not indicative of a sustained increase in
the radioactivity rate. The 31 day frequency is adequate in
view of other instrumentation that continuously monitor the
offgas, and is acceptable, based on operating experience.

This SR is modified by a Note indicating that the SR is not
required to be performed until 31 days after any [ main steam
line is not isolated and] the SJAE is in operation. Only in
this condition can radioactive fission gases be in the Main
Condenser Offgas System at significant rates.

REFERENCES 1. FSAR, Section [15.1.35].

2. 10 CFR 100.

O
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Main Turbine Bypass System
B 3.7.7

;

j- B 3.7 PLANT SYSTEMS

| B 3.7.7 Main Turbine Bypass System

BASES
'

,

BACKGROUND The Main Turbine Bypass System is designed to control! steam
pressure when reactor steam generation exceeds turbine,

requirements during unit startup, sudden. load- reduction, and
cooldown. It allows excess steam-flow -from the -reactor to
the condenser without going through the turbine. The bypass

,

capacity of the system is [25]% oi .he Nuclear Steam Supply
System rated Jteam flow. Sudden load reductions within the
capacity of the steam bypass can be accommodated without:

: reactor scram. The Main Turbine Bypass System consists of-
three valves connected to the main steam lines between the'

! main steam isolation valves and the turbine stop valve-
i bypass valve chest. Each of these three valves is operated-

-

by hydraulic cylinders. The bypass valves are controlled by
i the pressure regulation function of the Turbine Electro

Hydraulic Control System, as discussed in-the FSAR,
Section [7.7c4] (Ref.1). - The bypass valves are normally
closed, and the pressure regulator controls.the turbine

,

control valvos that direct all steam flow to the turbine.i
'

: If the speed governor or the load limiter. restricts steam
! flow to the turbine, the pressure regulator controls the
j system pressure by opening the bypass-valves. When the
; bypass valves open, the ster.m flows from the_by) ass chest,
i through connecting piping, to the pressure brea(down-
; assemblies, where a series of ori11ces are used to further-
' reduce the steam pressure before the steam enters the

condenser.;

|

i

The Main Turbine Bypass _ System'is assumed to function duringAPPLfCABLE .
-

SAFETY ANALYSES the turbine generator load rejection transient, as-discussed,

! in the- FSAR, Section [15.1.1]- (Ref.:2). Opening the bypass
; valves during the pressurization event mitigates-.the

increase in reactor vessel _. pressure, which affects the MCPR-'

during the' event. An inoperable Main Turbine Bypass: System,

may result in an MCPR penalty.- ,

The Main Turbine Bypass System satisfies Criterion 3.of_ the
,

NRC Policy. Statement.
,

.

(continued)3
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Main Turbine Bypass System
B 3.7.7

BASES (continued)

LC0 The Main Turbine Bypas., 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 Safety Limit MCPR is
not exceeded. [With the Main Turbine Bypass System
inoperable, modifications to the Mt.PR limits (LC0 3.2.2,
" MINIMUM CRITICAL POWER RATIO (MCPR)") may be ap) lied to
allow this LC0 to be met.] The MCPR limit for tie
inoperable Main Turbine Bypass System is specified in the
COLR. An OPERABLE Main Turbine Bypass System requires the
bypass valves to open in response to increasing main steam
line pressure. This response is within t5e assumptions of
the applicable analysis (Ref. 2).

APPLICABILITY The Main Turbine Bypass System is required to be OPERABLE at
a 25% RTP to ensure that the fuel cladding integrity Safety
Limit and the cladding 1% plastic strain limit are not
violatea during the turbine generator load rejection
transient. As discussed in the Bases for LC0 3.2.1,
" AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)," and
LCO 3.2.2, sufficient margin to these limits exists at
< 25% RTP. Therefore, these requirements are only necessary
when operating at or above this power level.

ACTIONS A.1 7
~

If the Main Turbine Bypass System is inoperable (one or more
bypass valves inoperable), or the MCPR limits for an
inoperable Main Turbine Bypass System, as specified in the
COLR, are not applied, the assumptions of the design basis
transient analysis may not be met. Under such
circumstances, prompt action should be taken to restore the
Main Turbine Bypass System to OPERABLE status or adjust the
MCPR limits accordingly. The 2 hour Completion Time is
reasonable, based on the time to complete the Required
Action and the low probability of an event occurring during

_ this period requiring the Main Turbine Bypass System. _

(continued)
-.
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[
j Main Turbine Bypass System

0--3.7.7
,

s

BASES

!

!_ ACTIONS ILJ
j (continued)

If the Main Turbine Bypass System cannot be restored to
,

OPERABLE status or the MCPR limits for an _ inoperable Main'

i Turbine Bypass System are not applied, THERMA. POWER must be
reduced to < 25% RTP.- As discussed in the Applicability.'

section, operation at < 25% RTP results in sufficient margina

! to the required limits, and the Main Turbine Bypass System
is not-required to protect fuel integrity during the turbine,

: generator load rejection transient. - The 4 hour Completion
Time is reasonable, based on operating experience,- to reach'

the required unit conditions from full power conditions 'in<

an orderly manner and without challenging unit systems.,

.

SURVEILLANCE SR 3.7.7.1
REQUIREMENTS,

Cycling each main turbine bypass valve through one complete
,~ _ cycle of full travel demonstrates that the valves are
! mechanically OPERABLE and will function when required. The
t 31 day Frequency is based on er gineering judgment, >s
' consistent with the procedural controls governing valve

Y cpcration, and ensures correct valve positions. Operating
; experience has shown-that these components usually pass the-

SR when performed at the 31 day: Frequency. Therefore, the
; Frequency is acceptable from a reliability standpoint.
!

SR 3.7.7,2

I 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 rec uired position.-

i The [18] month Frequency is based on the neec to perform
thi "urveillance under the conditions that apply during a

; uni utage and'because of the potential for.an unplanned
tr Ment if the Surveillance were performed with the.

'~ reactor at power. Operating experience has shown the
; [18] month Frequency, which is based on the refutling cycle,

is acceptable from a reliability standpoint.
,

,

(continued)
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Main Turbine Bypass System
8 3.7.7

BASES

(

SURVEILLANCE SR 3.7.7.3
REQUIREMENTS

' continued) This SR ensures that the TURBINE BYPASS SYSTEM RESPONSE TIME
is in compliance with the assumptions of the appropriate
safety analysis. The response time limits are specified in
[ unit specific documentation]. The [18] month Frequency is
based on the need to perform this Surveillance under the
conditions that apply during a unit outage and because of
the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating
experience has shown the [18] month Frequency, which is
based on the refueling cycle, is acceptable from a
reliability standpoint.

REFERENCES 1. FSAR, Section [7.7.4] .

2. FSAR, Section [15.1.1].

O

O
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Spent- Fuel-Storage Pool Water Level
B 3.7.8

8 3.7 PLANT SYSTEMS

B 3.7.8 Spent Fuel Storage Pool Water Level

BASES

BACKGROUND The minimum water level in the spent fuel storage pool meets
the assumptions of iodine decontamination' factors following-
a fuel handling accident.

A general description of the sp[ent fuel storage pool designis-found in the FSAR, Section ]' (Ref.1) . The assumptions:
of the fuel handling accident are found in the FSAR,_Section
[15.1.4] (Ref. 2) .

APPLICABLE The water level above the. irradiated fuel assemblies is an-
SAFETY ANALYSES explicit assumption of the fuel handling accident. A fuel

handling accident is evaluated to ensure _that;the
radiological consequences:(calculated whole body and thyroid

doses at the exclusion area and low p(opulation zoneRef. 3) exposure
-

boundaries) are 5 25% of 10 CFR 100
guidelines NUREG-0800 (Ref. 4). A fuel handling accident
could release a fraction of the fission product -inventory -by
breaching the fuel' rod cladding.as discussed in the
Regulatory Guide 1.25 (Ref. 5).

The fuel handling accident is evaluated-for the dropping-_of
an irradiated fuel assembly onto the reactor core.- :The
consequences of a fuel handling accident over the spent fuel
storage pool are no more severe than those'of the fuel-
handling accident over the reactor core, as discussed in the,

FSAR, Section_[9.1.2.2.2] (Ref. 6). The water level:in -the-
spent fuel storage pool provides -for absorption ~ of water-

soluble fission product gases and transport Alays of
soluble and insoluble. gases -that must pass through .the _ water
before being released to_the secondary containment
atmosphere. This absorption-and transport delay. reduces;the-
potential radioactivity of the release during _a fuel
handling acciaent.

The- spent fuel storage pool water level satisfies -
Criterion 2 of the NRC Policy Statement.

E -(continued)'
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Spent Fuel Storage Pool Water Level
B 3.7.8

BASES (continued)
|

LCO lhe 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.

APPLICABILliY This LCO applies during movement of irradiated fuel
assemblies in the spent fuel storage pool since the
potential for a release of fission products exists.

ACTIONS A.1

Required Action A.1 is modified by a Note indicating that
LCO 3.0.3 does not apply. If moving irradiated fuel
assemblies while in MODE 1, 2, or 3, the fuel movement is
independent of reactor operations. Therefore, inability to
suspend movement of irradiated fuel assemblies is not a
sufficient reason to require a reactor shutdown.

When the initial conditions for an accident cannot be met,
action must be taken to preclude the accident from
occurring. If the spent fuel storage pool level is less
than required, the movement of irradiated fuel assemblies in
the spent fuel storage pool is suspended immediately.
Suspension of this activity shall not preclude completion of
movement of an irradiated tuel assembly to a safe position.
This effectively precludes a spent fuel handling accident
from occurring.

SURVEILLANCE SR 3.7.8.1
|

REQUIREMENTS
This SR verifies that sufficient water is available in the
event of a fuel handling accident. The water level in the
spent fuei storage pool mut be checked periodically. The
7 day Frequency is acceptable, based on operating
experience, considering that the water volume in the pool is

inormally stable, and all water level changes are controlled '

by unit procedures.

(continued)
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Spent fuel Storage Pool Water Level
B 3.7.8

BASES (continued)
P

REFERFNCES 1. FSAR, Section [ ].
7. . FSAR, Section [15.1.4] .

3. NUREG-0800, Section 15.7.4, Revision 1, July 1981.

4. 10 CFR 100.

5. Regulatory Guide 1.25, March 1972.

6. FSAR, Section (9.1.2.2.2] .

O

,

I

|

|

O
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AC Sources-Operating4

B 3.8.1
l

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources-Operating
't

BASES
,

BACKGROUND The unit Class 1E AC Electrical Power Distribution System AC
sources consist of the offsite power sources (preferred
power sources, normal and alternates), and the onsite
standby power sources (diesel generators (DGs) 2A, 2C,
and 18). As required by 10 CFR 50, Appendix A, GDC 17
(Ref.1), the design of the AC electrical power system
provides independence and redundancy te ensure an available
source of power to the Engineered Safety Feature (ESF)
systems.

The Class IE AC distribution system is divided into
redundant load groups, so loss of any one group does not
prevent the minimum safety functions from being perfor.ned.
Each load group has connections to two preferred offsite
power supplies and a single DG.

Offsite power is supplied to the 230 kV and 500 kV
switchyards from the transmission network by eight

\ transmission lines. From the 230 kV switchyards, te
electrically and physically separated circuits providt AC
power, through auxiliary transformers 20 and 20, to 4.16 kV
ESF buses 2E, 2F, and 2G. A detailed description of the
offsite power network and circuits to the onsite Class 1E
ESF buses is found.in the FSAR, Section [8.2] (Ref. 2).

An of fsite 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 1E ESF bus or buses.

Startup auxiliary transformer (SAT) 2D provides the normal
source of power to the ESF buses 2E, 2F, and 2G. If any
4.16 kV ESF bus loses power, an automatic transfer from
SAT 2D to SAT 2C occurs. At this time, 4.16 kV buses 2A
and 2B and supply breakers from SAT 2C also trip open,
disconnecting all nonessential loads from SAT 2C to preclude
overloading of the transformer.

SATs 2C and 20 are sized to accommodate the simultaneous
starting of all ESF loads on receipt of an accident signal
without the need for load sequencing.

Og _

(continued)
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AC Sources-0perating
B 3.8.1

BASES

BACKGROUND The onsite standby power source for 4.16 kV ESF buses 2E,
(continued) 2F, and 2G consists of three DGs. DGs 2A and 2C are

dedicated to ESF buses 2E and 2G, respectively. DG 1B is a
shared power source and can supply either Unit 1 ESF bus IF
or Unit 2 ESF bus 2F. A DG starts automatically on a less
of coolant accident (LOCA) signe (i.e., low reactor water
level signal or h#ch drywell pceuure signal) or on an ESF
bus degraded voltage or undervoltege signal. After the DG
has started, it automaticall) ties to its respective bus
after offsite power is tripped as a consecuence of ESF b"s
undervoltage or degraded voltage, indepencent of or
coinciden+ with a LOCA signal. The DGs also start and
operate in the stcndby mode without tying to the ESF bus on
a LOCA signal alone. Following the trip of offsite power, a4

sequencer strips noapermanent loads from the ESF bus. When
the DG is tied to the ESF bus, loads a"e then sequentially
connected to its respective ESF but by the automatic
sequencer. The sequencing logic controls the permissive and
starting signals to motor breakers to prevent overloading
the DG,

In the event of a loss of preferred power, the ESF
electrical loads are automatically connected to the DGs in
sufficient time to provide for safe reactor shutdown and to
mitigate the consequences of a Design Basis Accident (DBA)
such as a LOCA.

Certain required plant loads are rett ned to service in a '

predetermined sequence in order to prevent overloading of
the DGs in the process. Within 46 seconds after the
initiating signal is received, all automatic and permanently
connected loads needed to recover the unit or maintain it in
a safe condition are returned to service.

Ratings for the D3s satisfy the requirements of Regulatory
Guide 1.9 (Ref. 3). DGs 2A and 2C have the following
ratingc:

a. 2850 kW-continuous,

b. 3100 kW-2000 hours,

c. 3250 kW-300 hours,

d. 3500 kW-30 minutes.

(continued)
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AC Sources-0perating
B 3.8.1

BASES

BACKGROUND DG 18 has the following ratings:
(continued)

a. 2850 kW-continuous,

b. 3250 kW-168 hours.

.

APPLICABLE The initial conditions of DBA and transient analyses in the
SAFETY ANAliSES FSAR, Chaptt. [6] (Ref. 4) and Chapter [15] (Ref. 5), assume

ESF systems are OPERABLE. The AC electrical power scurces
are designed to provide sufficient capacity, capability,
redundancy, and reliability to ensure the availability of
necessary power to ESF systems so that the fuel, Reactor
Coclant System (Rr.S), and containment design limits are not
exceeded. These limits are discussed in more detail in the
Bases for Section 3.2, Power Distribution Limits;
Section 3.4, Reactor Coolant System (RCS); and Section 3.6,
Containment Systems.

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

( unit. This includes maintaining the onsite or offsite AC,

sources OPERABLE during accident conditions in the event a :

a. An assumed loss of all offsite power or all onsite AC
power; and

! b. A worst case single failure.

| AC sources satisfy Criterion 3 of the NRC Policy Statement,
l

LC0 Two qualified circuits between the offsite transmission
i network and the onsite Class 1E Distribution System and
| three separate and independent DGs (2A, 2C, and 10) ensure
! availability of the required power to shut down the reactor
! and maintain it in a safe shutdown condition after an

anticipated operational occurrence (A00) or a postulated
DBA.

,

Qualified offsite circuits are those that are described in
the FSAR, and are.part of the licensing basis for the unit.

| h (continued)
v
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AC Sources-Operating
B 3.8.1

BASES

,

LC0 addition, [one required automatic load sequencer per ESFt

(continued) bus] shall be OPERABLE.]

Each offsite circuit must be capable of maintaining rated
frequency and voltage, and accepting required loads during
an accident, while connected to the ESF buses. Each offsite
circuit consists of incoming breaker and disconnect to the
respective 2C and 2D SATs, the 2C and 2D transformers, and
the respective circuit path including feeder breakers to
4.16 kV ESF buses. Feeder breakers from each circuit are
required to the 2F ESF bus; however, if 2C SAT is connected
to ESF bus 2E (or 2G) and 2D SAT is connected to 2G (or 2E),
the remaining breakers to 2E and 2G are not required.

Each DG must be capable of starting, accelerating to rated
speed and voltage, and connecting to its respective ESF bus
on detection of bus undervoltage. This sequence must be
accomplished within 12 seconds. Each DG must also be
capable of accepting required loads within the assumed
loading sequence intervals, and must continue to operate
until offsite power can be restored to the ESF buses. These
capabilities are required to be met from a variety of
initial conditions, such as DG in standby w th the enginei

hot, DG in standby with the engine at m.Lc 't ondition, and
DG operating in parallel test mode.

Proper sequencing of loads, including tripping of
nonessential loads, is a required function for DG
OPERABILITY.

The AC sources must be separate and independent (to the
extent possible) of other AC sources. .For the DGs, the
separation and independence are complete. For the offsite
AC sources, the separation and independence are to the
extent practical. A circuit may be connected to Pore than
one ESF bus, with fast transfer capability to t' sther
circuit OPERABLE, and not violate separation r aria. A
circuit that is not connected to an ESF bus is iequired to
have OPERABLE fast transfer interlock liiechanisms to at least
two ESF buses to support OPERABILITY of that circuit.

APPL:CABILITY The AC sources [and sequencers] are required to be OPERABLE
in MODES 1, 2, and 3 to ensure that:

(continued)
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AC Sources-0perating
8 3.8.1

BASES

i

APPLICABILITY a. Acceptable fuel design limits and reactnr 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
OPERABILITY and other vital functions are msintained
in the event of a postulated DBA.

The AC power requirements for MODES 4 and 5 are covered in
LC0 3.8.2, " AC Scurces-Shutdown."

.,-

ACTIONS A.1

To ensure a highly reliable power source remains with one
offsite circuit inoperable, it is necessary to verify the
availability of the remaining required offsite circuit on a
more frequent basis. Since the Required Action only
specifies " perform," a failure of SR 3.8.1.1 acceptance
criteria does not result in a Required Action not met. '

However, if a second required circuit fails SR 3.8.1.1, the,

second offsite circuit is inoperable, and Condition C, fori

two offsite circuits inoperable, is entered.

A.2

Required Action A.2, which only applies if the division
cannot be powered from an offsite source, is intended to
provide assurance that an event with a coincident single
failure of the associated DG does not result in a complete
loss of safety function of critical systems. These features
are designed with redundant safety related divisions (i.e.,
single divuton n:tci;;s are not included). Redundant
required features fa11eres consist of inoperable featurest

associated with a division redundant to the division that
has no offsite power.

The Completion Time for Required Action A.2 is intended to
allow time for the operator to evaluate and repair any
discovered inoperabilities. This-Completion Time also
allows an exception to the normal " time zero" for beginning
the allowed outage 1.ime " clock." In this Required Action-
the Completior. Time only begins on discovery that both:

(continued)

t
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AC Sourcas-Operating
B 3.8.1

BASES

i

ACTIONS A.2 (continued)

a. The division has no offsite power supplying its loads;
and

b. A required feature on the other division is
inoperable.

If, at any tune during the existence of this Condition (one
offsite circuit inoperable) a required feature subsequently
becomes inoperable, this Completion Time would begin to be
tracked.

Discovering no offsite power to one 4160 V ESF bus of the
onsite Class IE Power Distribution System coincident with
one or more inoperable required support or supported
features, or both, that are ossociated with any other ESF
bus that has offsite power, results in sterting the
Completion Times for the Required Action. Twenty-four hours
is acceptable because it minimizes risk while allowing time
for restoration before the unit is subjected to transients
associated with shutdown.

The remaining OPERABLE offsite circuit and DGs are adequate
to supply electrical power to the onsite Class 1E
Distribution System. Thus, on a component basis, single
failure protection may have been lost for the required
feature's function; however, function is not lost. The
24 hour Completion Time takes into account the component
GPERABILITY of the redundant counterpart to the inoperable
required feature. Additionally, the 24 hour Completion Time
takes into account the capacity and capability of the
remaining AC sources, a reasonable time for repairs, and the
low probability of a DBA occurring during this period.

b:1.

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition A for a period that should not exceed
72 hours. 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 coadition, however, the remaining OPERABLE

(continued)
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.
-AC Sources-Operating

8 3.8.1-

.

BASES

i
i ACTIONS A.3 (continued)

'

j _
offsite circuit and DGs are adequate to supply electricali

power to the onsite Class 1E Distribution System.
:

The 72 hour Completion Time takes into account the capacity4

i and capability-of the remaining AC sources, reasonable time
for repairs, and the low probability of a DBA occurring
during this period.

;

i The second Completion Time for Required-Action A.3
: establishes a limit on the maximum time allowed for any

combination of required AC power sources to be inoperable,

during any single contiguous occurrence of failing to meet>

the LCO. If Condition A is entered while, for instance. a
DG is inoperable,-and that DG is subsequently returned.

OPERABLE, the LC0 may already have been not met fer up tot

; 72 hours. This situation could lead to a total of
144 hours, since initial failure to meet the LCO, to restore
the offsite circuit. At this time, a DG could again become'

inoperable, the circuit restored OPERABLE, and an additional:

72 hours (for a total of 9 days) allowed prior to completei

restoration of the LCO. The 6 day Completion Time provides: <

; a limit on the time allowed in a specified condition after
! discovery of failure _to meet the LCO. This limit is
i considered reasonable for situations in which conditions A
i and B are entered concurrently. The "AND" connector between

the 72 hours and 6 day Completion Times means.that both
! Completion Times apply simultaneously,-and the more

restrictive Completion Time must be met.

! As in Required Action A.2, the Completion Time allows for an
; exception to the normal " time zero" for beginning the
! allowed outage time " clock."- This-exception results in
i establishing the " time zero" at the time the LC0 was
! initially not met, instead of at the time that Condition A

was entered.
;

B.1
~

+

l
# To ensure a highly reliable power source remains with one DG

inoperable,-it is necessary to verify the availability of,
.

the-required offsite' circuits on a more frequent basis.,

Since the Required Action only specifies " perform," a
i failure of SR 3.8.1.1 acceptance criteria does not result in
i

i (continued)
|
!
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AC Sources-0perating
B 3.8.1

BASES

ACTIONS B.1 (continued)

a Required Action being not met. However, if a circuit
fails to pass SR 3.8.1.1, it is inoperable. Upon offsite
circuit inoperability, additional Conditions must then be
entered.

B.2

Required Action B.2 is intended to provide assurance that a
losc of offsite power, during the period that a DG is
inoperable, does not result in a complete loss of safety
function of critical systems. These features are designed
with redundant safety related divisions (i.e., single
division systems are not included). Redundant required
features failures consist of inoperable features associated
with a division redundant to the division that has an
inoperable DG.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
" time zero" for beginning the allowed outage time " clock."
In this Required Action the Completion Time only begins on
discovery that both:

a. An inoperable DG exists; and

b. A required feature on the other division (Division 1
or 2) is inoperable.

If, at any time during the existence of this Condition (one
DG inoperable), a required feature subsequently becomes
inoperable, this Completion Time begins to be tracked.

Discovering one required DG inoperable coincident with one
or more inoperable required support or supported features,
or both, that are associated with the OPERABLE DG[s] results
in starting the Completion Time for the Required Action.
Four hours from the discovery of these events existing
concurrently is acceptable because it minimizes risk while
allowing time for restoration before subjecting the unit to
transients associated with shutdown.

(continued)
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AC Sources-Operating
] B 3.8.1

BASES

!
3

ACl:0NS f!J (continued)
j The remaining OPERABLE DGs and offsite circuits are adequate
; to suppiy electrical power to the onsite Class 1E
; Distribution System. Thus, on a component basis, single

failure protection for the required feature's function may
have been lost; however, function has not been lost. The

i 4 hour Completion Time takes into account the component
i OPERABILITY of the redundant counterpart to the inoperable

required feature. Additionally, the 4 hour Completion Time
j takes into account the capacity and capability of the

remaining AC sources, reasonable time for repairs, and low
3

j prebability of a DBA occurring during this period.

i

) JL).1 and B.3d
i The Note in Condition B indicates that Required Action B.3.1

or B.3.2 must be completed if Condition B is entered. The
'

intent is that all DG inoperabilities must be investigated
: br common cause failures, regardless of how long the DG

inoperability persists.;

. Required Action B.3.1 provides an allowance to avoid
| unnecessary testing of OPERABLE DGs. If it can be
! determined that the cause of the inoperable DG does not
| exist on the OPERABLE DG, SR 3.8.1.2 does not have to be
! perfonned, if the cause of inoperability exists on other

DG(s), they are declared inoperable upon discovery, and:
! Condition E of LCO 3.8.1 is entered. Once the failure S
# repaired, and the common cause failure no longer exists,

Required Action B.3.1 is satisfied. If the cause of the
initial inoperable DG cannot be confirmed not to exist on4

; the remaining DGfs), perfortiance of SR 3.8.1.2 suffices to
provide assuranc( of continued OPERABILITY of those DGs.4

.

According to Generic Letter 84-15 (Ref. 7), [24] hours is a'

: reasonable time to confinn that the OPERABLE DGs are not
affected by the same problem as the inoperable DG.

B.4

According to Regulatory Guide 1.93 (Ref. 6), cperation mayo

continue in Condition B for a period that should not exceed
72 hours. In Condition B, the remaining OPERABLE DGs and

,

q (continued)
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AC Sources-Operating
8 3.8.1

BASES

ACTIONS M (continued)
offsite circuits are adequate to supply electrical pcwer to
the ons:ta Class IE Dis'ribu' ion System. The 72 hour
Completion Time takes into account the capacity and
capability of the remaining AC sources, reasonable time for
repairs, and low probability of a 0BA occurring during this
period.

The second Complet%n Time for Required Action B.4
establishes a limit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occt. ence of failing to meet
the LCO. If Condition B is entered while, for instance, an
offsite circuit is inoperable and that circuit is
subsequently restored OPERABLE, the LCO may already have
been not met for up to 72 hours. This situation could lead
to a total of 144 nours, since initial failure of the LC0,
to restore the DG. At this time, an offsite circuit could
again become inoperable, the DG restored OPERABLE, and an
additional 72 hours (for a total of 9 days) allowed prior to
complete restoration of the LCO. The 6 day Completion Time
provides a limit on the time allowed in a specified
condition af ter discovery of f ailure to meet the LCO. This
limit is considered reasonable for situations in which
Conditions A and B are entered concurrently. The "@Q"
connector between the 72 hour and 6 day Completion Times
means that both Completion Times apply simultaneously, and
the more restrictive must be met.

As in Required Action B.2, the Completica Time allows for an
exception to the normal " time zero" fer beginning the
allowt i outage time " clock." This exception rc uits in
establishing the " time zero" at the time that the LC0 was
initially not met, instead of the time that Condition B was
entered.

C.1 and C 2

Required Action C.1 addresses actions to be taken in the
event of inoperability of redundant required features
concurrent with inoperability of two offsite circuits.
Required Action C.1 reduces the vulnerability to a loss of
function. The Completion Time for taking these actions is
reduced to 12 hours from that allowed with one division

(continued)
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ACTIONS C.i and C.2 (continued)

without offsite power (Required Action A.2). The rationale
for the reduction to 12 hours is that Regulatory Guide 1.93
(Ref. 6) allows a Completion Time of 24 hours for two
required offsite circuits inoperable, based upon the
assumption that two complete safety divisions are OPERABLE.
When a concurrent redundant required feature failure exists,
this assumption is not the cace, and a shorter Ccmpletion
Time of 12 hours is appropriate. These features are
designed with redundant safety related divisions, (i.e.,
single di/ision systems are not included in the list).
Redundant required inatures failures consist of any of these
features that are inoperable because any inoperatility is on
a division redundant to a division with inoperable offsite
circuits.

The Completion Time for Required Action C.1 is intenderi to
allow the operator time to evaluate cnd repair any
discovered inoperabilities. This Completion Time also
allows for an exception to the normal " time zero" for
beginning the allowed outage time " clock." In this Required
Action, the Completion Time only begins on discovery that
both:

a. All required cffsite circuits are inoperable; and

b. A required feature is inoperable,

i If, at any time during the existence of this Condition (two
| of fsite circuits inoperable), a required feature
j subsequently becomes inoperable, this Completion Time begins

to be tracked.

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition C for a period that should not exceed
24 hours. This level of degradation means that the offsite
electrical power system does not have the capability to
effect a safe shutdown and to mitigate the effects of an
accident; however, the onsite AC sources have not been
degraded. This avel of degradation generally corresponds
to a *.otal loss of the immediately accessible offsite power
sources.

Becau n of the normally high availability of the offsite
source 4, this level of degradation may appear to be more

(continued)
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ACTIONS C.1 and C.] (continued)

severe than other combinations of two AC sources inoperable
that involve one ur more DGs inoperable. However, two ,

factors tend to decrease the severity of this degradation
level:

a. The configuration of the redundant AC electrical power
system that remains available is not susceptible to a
single bus or switching failure; and

b. The time required to detect and restore an unavailable
offsite power source is generally much less than that i

required to detect and restore an unavailable onsite |
AC source. j

With both of the required offsite circuits inoperable,
sufficient onsite AC sources are available to maintain the
unit in a safe shutdown condition in the event of a DBA or
transient. In fact, a simultaneous loss of offsite AC
sources, 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 Completion Time provides a
period of time to effect restoration of one of the offsite
circuits commensurate with the importance of maintaining an
AC electrical power sys'.em capable of meeting its design
criteria.

According to Regulatory Guide 1.93 (Ref. 6), with the
available offsite AC sources 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 continue. If only one offsite source is restored within
24 hours, power vperation continues in accordance with
Condition A.

DJ and 0.2

Pursuant to LCD 3.0.6, the Distribution System ACTIONS would
not be entered even if all AC sources to it were inoperable,
resulting in de-energization. Therefore, the Required
Actions of Condition D are modified by a Note to indicate
that when Condition D is entered with no AC source to one
ESF bus, ACTIONS for LC0 3.8.9, " Distribution
Systems-0perating," must be immediately entered. This

(continued)

|

BWR/4 STS B 3.8-12 Rev. O, 09/28/92

_



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

AC Sources-Operating
D 3.8.1

BASES

l

ACTIONS p.1 and D.2 (continued)

allows Condition D to provide requirements for the loss of
the offsite circuit and one DG without regard to whether a
division is de-energized. LC0 3.8.9 provides the
appropriate restrictions for a de-energized division.

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition D for a period that should not exceed
12 hours. In Condition D, individual redundancy is lost in
both the offsite electrical power sy, tem 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 C (loss of both
required offsite circuits). This difference in reliability
is offset by the susceptibility of this power system
configuration to a single bus or switching failure. The
12 hour Completion Time takes into account the capacity and
capability of the remaining AC sources, reasonable time for
repairs, and the low probability of a DBA occurring during
this period.

|

| Ed
|

With two DGs inopeW hle, there is [one] remaining standby AC
source. 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
electrical power system is the only source of AC power for
the majority of ESF equipment at 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. (The immediate shutdown
could cause grid instability, which could result in a total
loss of AC power.) Since any inadvertent unit generator

. trip could also result in a total loss of offsite AC power,
however, the time allowed for continued operation is
severely restricted. The intent here is to avoid the risk
dssociated with an immediate controlled shutdown and to
minimize the risk associated with this level of degradation.

| According to Regulatory Guide 1.93 (Ref. 6), with both DGs
I inoperable, operation may continue for a period that should

not exceed 2 hours.

O (continued)V
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ACTIONS F.1
-

(continued)
The sequencer (s) is an essential support system to [both the
of fsite circuit and the DG associated with a given ESF bus.]
[Furthermore, the sequencer (s) is on the primary success

path for most major AC electrically ] powered safety systemspowered from the associated ESF bus. Therefore, loss of an
'ESF bus's sequencer' affects every major ESF System in the
| division). The [12 hour Completion Time provides a period
of time to correct the problem commensurate with the
importance of maintaining sequencer OPERABILITY. This time
period also ensures that the probability of an accident
requiring sequencer OPERABILITY occurring during periods
when the sequencer is inoperrble is minimal.

This Condition is preceded by a Note that allows the
Condition to be deleted if the unit design is such that any
sequencer failure mode only affects the ability of the
associated DG to power its respective safety loads under any
conditiov . Im) licit in this Note is the concept that the
Condition must )e retained if any sequencer failure mode
results in the inability to start all or part of the safety
loads when required regardless of power availability, or
result; in overloading the offsite power circuit to a safety
bus during an event thereby causing its failure. Also
implicit in the Note is that the Condition is not applicable

_ to any divisicn that does not have a sequencer.
_

G.1 and G.2

If the inopera!.le AC electrical power sources cannot be
restored to OPERABLE status within the associated Completion
Time, the unit must be brought to a MODE in which the LC0
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 12 hours and to MODE 4
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

H.1

Condition H corresponds to a level of degradation in which
all redundancy in the AC electrical power supplies has been

(continued)
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|
ACTIONS H.1 (continued)

(
lost. At this severely degraded level, any further losses
in the AC electrical power system will cause a loss of
function. Therefore, no additional time is justified for
continued operation. The unit is required by LCO 3.0.3 to
Lonnence a controlled shutdown.

-

SURVEILLANCE The AC sources are desigt.ed to permit inspection and
REQUIREMENTS testing of all important areas and features, especially-

those that h6ve a standby) function, in accordance with10 CFR 50, GDC 18 (Ref. 8 . 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 1.9 (Ref. 3),
Regulatory Guide 1.108 (Ref. 9), and Regulatory Guide 1.137
(Ref. 10), as addressed in the FSAR.

Where the SRs discussed herein specify voltage and frequency
tolerances, the following summary is applicable. The'

l minimum steady state output voltage of [3740] V is 90% of
the nominal 4160 V output voltage. This value, which is
specified in ANSI C84.1 (Ref. 11), allows for voltage drop
to the terminals of 4000 V motors whose minimum operating
vcitage is specified as 90% or 3600 V. It also allows for
voltage drops to motors and other equipment down through the
120 V level where minimum operating voltage is also usually

maximumsteadystateoutputvoltageuf[4756]pecifiedV is equal to
specified as 90% of name plate rating. The s

the maximum operating voltage specified for 4000 V motors.
It ensures that for a lightly loaded distribution system,
the voltage at the terminals of 4000 V motors is no more
than the maximum rated operating voltages. The specified
minimum and maximum frequencies of the DG are 58.8 Hz and
61.2 Hz, respectively. These values are ecual to * 2% of
the 60 Hz nominal frequency and are derivec from the-
recommendations found in Regulatory Guide 1.9 (Ref 3).

SR 3.8.1.1

This SR ensures proper circuit continuity for the offsite AC
,

| electrical power supply m Re onsite distribution network
l

(continued)
.
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BASES

SURVEILLANCE SR 3.8.1.1 (continued)
REQUIREMENTS

and availability of offsite AC electrical power. The
breaker alignment verifies that each breaker is in its
correct position to ensure t'iat distribution buses and loads
are connected to their preferred power source and that
appropriate independence of of fsite circuits is maintained.
The 7 day frequency is adequate since breaker position is
not likely to change without the operator being aware of it
and because its status is dispiayed in the control room.

SR 3.8.1.2 and SR 3.8.1.7

These SRs help to ensure the availability of the standby
electrical power supply to mitigate DBAs and transients and
maintain the unit in a safe shutdown condition.

To minimize the wear on moving parts that do not get
lubricated when the engine is not running, these SRs have
been modified by a Note (Note 2 for SR 3.8.1.2 and Note 1
for SR 3.8.1.7) to indicate that all DG starts for these
Surveillances may be preceded by an engine prelube period
and followed by a warmup prior to loading.

For the purposes of this testing, the DGs are started from
standby conditions. Standby conditions for a DG mean that
the diesel engine coolant and oil are being continuously
circulated and temperature is being maintained consistent
with manufacturer recommendations.

In order to reduce stress and wear on diesel engines, some
manufacturers recommend i modified start in which the
starting speed of DGs is limited, warmup is limited to this
lower speed, and the DGs are gradually accelerated to
synchronous speed prior to loading. These start procedures
are the intent of Note 3, which is only ap)licable when such
modified start procedures are recommended )y the
manufacturer.

SR 3.8.1.7 requires that, at a 184 day frequency, the DG
starts from standby conditions and achieves re ired voltage
and frequency within 12 seconds. The 12 second ttart
requirement supports the assumptions in the design ' asiso
LOCA analysis of FSAR, Section [6.3] (Ref.12). The
12 second start requirement is not applicable to SR 3.8.1.2

| (continued)
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BASES

SURVEILLANCE SR 3.8.1.T and SR 3.8.1.7 (continued)
REQUIREMENTS

(see Note 3 of SR 3.8.1.2), when a modified start procedure '

i as described above is used. If a modified start is not
' used, the 12 second stcrt requirement of SR 3.8.1.7 applies.

| Since SR 3.8.1.7 does requires a 12 second start, it is more
restrictive than SR 3.8.1.2, and it may be performed in lieui

| of SR 3.8.1.2. This procedure is the intent of Note 1 of
| SR 3.8.1.2.

~

The normal 31 day Frequency for SR 3.8.1.2 (see
Table 3.8.1-1,"DieselGeneratorTestSchedule")is
consistent with Regulatory Guide 1.9 (Ref. 3). The 184 day
Frequency for SR 3.6.1.7 is a reduction in cold testing
consistant with Generic Letter 84-15 (Ref. 7). These
Frequencies provide adequate assurance of DG OPERABILITY,
while minimizing degradation resulting from testing.

| SR 3.8.1.3

This Surveillance verifies that the <Gs are capable of
# synchronizing and accepting greater than or equal to the

equivalent of the maximum expected accident loads. A
minimum run time of 60 minutes is required to stabilize
engine temperatures, while minimizing the time that the DG
is connected to the offsite source.

Although no power factor requirements are established by
this SR, the DG is normally operated at a power factor
between [0.8 lagging] and [1.0] . The [0.8] value is the
design rating of the machine, while-[1.0] is an operaticnal
limitation {to ensure circulating currents are minimized].
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 this Surveillance (see
Table 3.8.1-1) is consistent with Regulatory Guide 1.9
(Ref.3),

(continued)
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t

SURVEILLANCE SR 3.8.M (continued)
REQUIREMENTS

Note 1 modifies this Surveillance to it.Jicate 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.

Note 2 modifies this Surveillance by stating that momentary
transients because of changing bus loads do not invalidate
this test. Similarly, momentary power factor transients
above the limit do not invalidate the test.

Note 3 indicates that this Surveillance should be conducted
on only one DG at a time in order to avoid common cause
f ailures that might result from offsite circuit er grid
perturbations.

Note 4 stipulates a prerequisite requirement for Jerformance
of this SR. A successful DG start must precede t11s test to
credit satisfactory performance.

,

SR 3.8.1,4

This SR provides verification that the level of fuel oil in
the day tank [and engine mounted tank] is at or above the
level at which fuel oil is automatically added. The leval
is expressed as an ecuivalent volume in gallons, and is
selected to ensure acequate fuel oil for a minimum of 1 nour
of DG operation at full load plus 10%.

The 31 day frequency is adequate to ensure that a sufficient
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 3,8.1.5

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 surv've. Removal of water from tha
fuel oil day [and engine mounted] tanks once every [31] days
eliminates the necessary environment for bacterial survival.

(continued)
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SURVEILLANCE SR 3.8.1.5 (continued)
i REQUIREMENTS
j This is the most effective means of controlling

ticrobiological fculing, in addition; it eliminates the*

potential for water entrainment in the fuel oil during DG
.

operation. Water may come from any of several sources,1

including condensation, ground water, rain water,
contaminated fuel oil, and breakdown of the fuel oil by
bacteria. Frequent checking tor and removal of accumulated

i water mini:nizes fouling and provides data regarding the
watertight integrity of the fuel oil system. The

]
Surveillance Frequencies are established by Regulatory
Guide 1.137 (Ref. 10). This SR is for preventive

1

maintenance. The presence of water does not necessarily'

represent a failure of this SR provided that accumulated
water is removed during performance of this Surveillance..

J

I SR 3.8.1.6

This Surveillance demonstrates that each required fuel oil
transfer pump operates and transfers fuel oil from its
associated storage tank to its associated day tank, it is

| \ required io support continuous operation of standby power
sources. This Surveillance provides t.ssurance that the fuel

i oil transfer pump is OPERABLE, the fuel oil piping system is
intact, the fuel delivery piping is not obstructed, and the,

controls and control systems for automatic fuel transfer'

j 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 Boiler and
Pressure Vessel Code, Section XI (Ref. 13); however, the
design of fuel transfer systems is such that pumps operate1

eutomatically or must be started manually in order to'

maintain an adequate volume of fuel oil in the day [and-

engine mounted] tanks during er 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 Frecuency of this SR should be
_ modified to reflect indiv 'ual cesigns. __

.

(continued)t
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SURVEILLANCE SR 3.8,1.7 |
REQUIREMENTS ;

(continued) See SR 3.8.1.2. 1

1

- - 1

SR 3.8.1.8 |

Transfer of each 4.16 kV ESF bus power supply from the
normal offsite circuit to the alternate offsite circuit
demonstrates the OPERABILITY uf the altarnate circuit
distribution network to power the shutdown loads. The
[18 month] Frecuency of the Surveillance is based on
engireering jucgment taking into consideration the plant
conaitions requn ed to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.
Operating experience has shown that tnese components usually
pass the SR when performed on the 18 month Frequency.
Therefore, the Frecuency was concluded to be acceptable from

_ a reliability stancpoint.
_

This SR 's modified by two Notes. The reason for Note 1 is
that, during operation with the reactor critical,
performanca of this SR could cause perturbations to the
electrical distribution systems that could challenge
continued steady state operation and, as a result, plant
safety systems. Note 2 acknowledges that credit may oe
taken for unplanned everts that satisfy this SR.

SR 3.8.1.9

Each DG is )rovided with an engine overspeed trip to prevent
damage to tie engine. Recovt.ry from the transient caused by
the loss of a large load could cause diesel engine
overspeed, which, if excessive, might result in a trip of,

' the engine. This Surveillance demonstrates the DG load
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. The largest single load for each DG is
a resideal heat removal service water pump (1225 bhp). As

! required by IEEE-308 (Ref. 14), the load rejection test is
| acceptable if the increase in diesel speed does not exceed

75% of the difference between synchronous speed and thei

overspeed trip setpoint, or 15% above synchronous speed,
whichever is lower. For DGs 2A, 2C, and IB, this represents

(continued)
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SURVEILLANCE SR 3.8. l d (continued)
REQUIREMENTS

'

65.5 Hz, equivalent to 75% of the difference between nominal
speed and the overspeed trip setpoint.

The time, voltage, and frequency tolerances specified in
this SR are derived from Regulatory Guide 1.9 (Ref. 3)
recommendations for response during load sequence intervals.
The [6] seconds specified is equal to 60% of the 10 second
load sequence interval associated with sequencing the
residual heat removal (RHR) pumps during an undervoltage on
the bus concurrent with a LOCA. The voltage and frequency
specified are consistent with the design range of the-
equipment powered by the DG. SR 3.8.1.9.a corresponds to
the maximum frequency excursion, while SR 3.8.1.9.b and
SR 3.8.1.9.c are steady state voltage and frequency values
to which the system must recover following load rejection.
The [18 month] Frequency is consistent with the
recommendation of Regulatory Guide 1.108 (Ref. 9).

In order to ensure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing must be performed using a power factor
s [0.9] . This power factor is chosen to be re)resentative '

of the actual design basis inductive loading t1at the DG
would experience. -

This SR is modified by two Notes. The reason for Note 1 is
tnat, during operation with the reactor critical,
performence of this SR could cause perturbations to the
electrical distribution systems that could challenge
continued steady state operation and, as a result, plant
safety systems. Note 2 acknowledges that credit may be,

taken for unplanned events that satisfy this SR.

Reviewer's Note: The above MODE restrictions may be deleted
if it can be demonstrated to the staff, on a plant specific
basis, that performing the SR with the reactor in any of the
restricted MODES can satisfy the following criteria, as
applicable:

a. Performance of the SR will not render any safety
_

system or component inoperable;
_

d

(continued)
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SURVEILLANCE - SR 3.A.1.9 (continued),

REQUIREMENTS
b. Performance of the SR will not cause perturbations to

any of the electrical distribution systems that could
icsult in a challenge to steady state cperation or to
plant safety systems; and

c. Performance of the SR, or failure of the SR, will not
cause, or result in, an A00 with attendant challenge

_
to plant safety systems.

_

SR 3.8.1.10

This Surveillance demonstrates the [sG capability to reject a
'ull 1 cad without overspeed trip)ing or exceeding the
predetermined voltage limits. T1e DG full load rejection
may occur because of a system fault or inadvertent breaker
tripping. This Surveillance ensures proptr engine generator
load response under the simulated test conditions. This
test simulates the loss of the totai connected load that the
DG experiences following a full load rejection and verifies
that the DG does not trip upon Icss of the load. These
acceptance criteria provide DG damage protection. While the
CG is not expected to ex)erience this transient during an
event, and continues to ae available, this response ensures
that the DG is not degraded for future application,
including reconnection to the bus if the trip initiator can
be corrected or isolated.

In order to ensure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing must be performed using a power factor
5 [0.9]. This power factor is chosen to be representative
of the actual design b:. sis inductive loading that the DG
would experience.

The [18 month] Frequency is consistent with the
recommendation of Regulatory Guide 1.108 (Ref. 9) and is
intended to be consistent with expected fuel cycle lengths.

This SR is modified by two Notes. The reason for Note 1 is
that during operation with the reactor critical, performance
of this SR could cause perturbations to the electrical
distribution systems that would challenge continued steady
state operation and, as a result, plant safety systems.

(continued)
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SURVEILLANCE SR 3.8.1.10 (continued)
REQUIREMENTS

Note 2 acknowledges that credit may be taken for unplanned
events that satisfy this SR.

Reviewer's Note: The above MODE restrictions may be deleted
if it can be dem nstiated to the staff, on a plant specific-

basis, thut performing the SR with the reactor in any of the
restricted MODES can satisfy the following criteria, as
applicable:

i. . Performance of the SR will not render any safety
system or component inoperable;

b. Performance of the SR will not cause perturbations to
any of the electrical distribution systems that could
result in a challenge to steady state operation or to
plant safety systems; and

c. Perfonnance of the SR, or failure of the SR, will not
cause, or result in, an A00 with attendant challenge
to plant safety systems.

_
,

SR 3.8.1.11
s

As required by(Regulatory Guide 1.108 (Ref. 9), 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 from the loss of offsite power, including
shedding of the nonessential loads and energization of the
emergency buses 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 auto-start time of 12 seconds is derived from
requirements of the accident analysis for responding to a
design basis large break LOCA. The frequency should be
restored to within 2' of nominal followiry a load sequence4
step. The Surveillance should be continued for a minimum of
5 minutes in order to demonittste that all starting
transients have decayed and stability has been achieved.

(continued).
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SURVEILLANCE SR 3,8,1,11 (continued)
REQUIREMENTS

The requirement to verify the connection and power supply of
permanent and auto-connected loads is intended to
satisfactorily show the telationship of these loads to the
DG loading logic. In certair, circumstances, many of these
loads cannot actually be connected or loaded without undue
hardship or potential for undesired operation. For
instance, Emergency Core Cooling Systems (ECCS) injection
valves are not desired to be stroked open, or high pressure
injection systems are not capable of being operated at full
flow, or RHR systems performing a decay heat removal
function are not desired to be realigned to the ECCS mode of
operation. In lieu of actual demonstrition of the
connection and loading of these loads, testing that
adequately shows the capability of the DG system to perform
these functions is acceptable. This testing may include any
series of sequential, overlapping, or total steps so that
the entire connection and loading sequence is verified.

The Frequency of [18 months] is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 9),
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 is modified by three Notes. The reason for Note 1
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 recomendations. The reason
for Note 2 is that performing the Surveillance would remove
a required offsite circuit from service, perturb the
electrical distribution system, and challenge safety
systems. Note 3 acknowledges that credit may be taken for
unplanned events that satisfy this SR.

_ _

SR 3.8dd
This Surveillance demonstrates that the DG automatically
starts and achieves the required voltage and frequency
within the specified time ([12] seconds' from the design,

basis actuation signal (LOCA signal) and operates for
n [5] minutes. The [5] minute period provides sufficient

(continued)
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AC Sources-Operatin:

B 3.8.

BASES

i
SURVEILLANCE SP 3.8.1.12 (continued)

| REQUIREMENTS _

I time to demonstrate stability. SR 3.8.1.12.d and
SR 3.8.1.12.e ensure that pennanently connected loads and

j emergency loads are energized from the offsite electrical
power system on a LOCA signal without loss of offsite power.;

| The req rement to verify the connection and power supply of
permanent and autoconnected loads is intended to'

satisfactorily show the relationship of these loads to the
loading logic for loading onto offsite power. In certain
circumstances, many of these loads cannot actually be
connected or loaded without undue hardship or potential for
undesired operation. For instance, ECCS injection valvet,

i are not desired to be stroked open, high pressure injection
systems are not capable of being operated at full flow, or

;

,
RHR systems performing a decay heat removc1 function are not

' desired to be realigned to the ECCS mode of operation. In
lieu of actual demonstration of the connection and loading
of these loads, testi:ig that adequately shows the capability
of the DG system to perform these functions is acceptable.
This testing may include any series of sequential,

i ( overlapping, or total steps so that the entire connection
and loading sequence is verified.

The frequency of (18 months] takes into consideration plant
conditions required to perform the Surveillance and is
intended to be consistent with the expected fuel cycle*

lengths. Operating e.vperience has shown that these
components usually pass the SR when performed at the

: [18 month] Frequency. Therefore, the Frequency is
acceptable from a reliability standpoint.

; This SR is modified by three Notes. The reason for Note 1
is to minimize wear end tear on the DGs during testing. For
the purpose of this testing, the DGs must be started from
standby conditions, that is, with the engine coolant and oil

~

being continuoutly circulated and temperature maintained
consistent with manufacturer recommendations. The reason
for Note 2 is that during operation with the reactor
critical, performance of this Surveillance could potentially
cause perturbations to the electrical distribution systems
that could challenge continued steady state o)eration and,.
as a result, plant safety systems. Note 3 ac(nowledges that
credit may be taken for unplanned events that satisfy this
SR.

,

p (continued)
'
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AC Sources-Operating
B 3.8.1

BASES

$
SURVEILLANCE SR 3.8.1.13
REQUIREMENTS

(continued) This Surveillance demonstrates that DG non-critical
protective functions (e.g., high jacket water temperature)
are bypassed on an ECCS initiation 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 alarm provides the
operator with sufficient time to react appropriately. The
DG availability to mitigate the DBA is ,re critical than

protecting the engine against minor problems that are not
immediately detrimentel to emergency operation of the DG.

The [18 month] frequency is based on engineering judgment,
takes 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
performed at the [18 month] Frequency. Therefore, the
frequency was concluded to be acceptable from a reliability
standpoint.

The SR is modified by two Notes. The reason for Note 1 is <

that performing the Surveillance would remove a required DG
from service. Note 2 acknowledges that credit may be taken
for unplanned events that satisfy this SR.

Reviewer's Note: The above MODE restrictions may be deleted
if it can be demonstrated to the staf f, on a plant specific
basis, that performing the SR with the reactor in any of the
restricted MODES can satisfy the following criteria, as
applicable:

a. Perfomance of the SR will not render any saf"ty
system or component inoperable;

b. Performance of the SR will not cause perturbat uns to
any of the electrical distribution systems that could
result in a challenge to steady state operation or to
plant safety systems; and

4

(continued)
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AC Sources-Operating
'

B 3.8.1
.

BASES

.

SURVEILLANCE SR 3.8.1.13 (continued)
-

RfQUIREMENTS
c. Perfonnance of the SR, or icilure of the SR, will not

cause, or result in, an A00 with attendant challenge
to plant safety systems.

__

t

SR 3.8.1.14
:

Regulatory Guide 1.108 (Ref. 9), paragraph 2.a.(3), requires
demonstration once per [18 months] that the DGs can start
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 110% of the continuous
duty rating of the DG. Plant Hatch has taken an exception

,

to this requirement and performs the 2 hour run at the
2000 hour rating (3100 kW). The DG starts for this
Surveillance can be performed either frx, standby or hot
conditions. The provisions for preluhe and warmup
discussed in SR 3.8.1.2, and for gradual loading, discussed
in SR 3.8.1.3, are applicable to this SR.

In order to ensure that the DG is tested under load
conditions that are as close to design conditions as
possible, testing must be performed using a power factor
s[0.9]. This power factor is chosen to be re)resentative,

' of the actual-design basis inductive load hg t1at the'DG
could experience. A load band.is provided to avoid routine
overloading of the DG. Routine overloading may re: ult in
more frecuent teardown inspections in accordance with vendor
recommencations in order to maintain DG OPERABILITY. ,

| The [18 month) Frequency is consistent with the
; recommendations of Regulatory Guide 1.108 (Ref. 9),

paragraph 2.a.(3);takesintoconsiderationplantconditions
required to perform the Surveillance; and-is intended-to be
consistent with expected fuel cycle lengths.

This Surveillance hes been modified by threr sotes. P ite 1
states that momentary transients due to changing bus loads-
do not invalidate this test. Similarly, momentary power

,'

factor transients above the limit do not-invalidate the
i test. The reason for Note 2 is that during operation with
! the reactor critical, performance of this Surveillance could

cause perturbations.to the electrical distribution systems

(continued)
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AC Sources-Operating
B 3.8.1

BASES

i

SVRVEILLANCE SR 3.8.1.14 (continued)
REQUIREMENTS

that would challenge continued steady state o3eration and,
as a result, plant safety systems. Note 3 ac(nowledges that
credit may be taken for unplanned events that satisfy this
SR.

SR 3.8.1.15

This Surveillance demonstrates that the diesel enginc can
restart from a hot condition, such as subsequent to shutdown
from normal Surveillances, and achieve the required voltage
and frequency within [12] seconds. The [12] second time is
derived from the requirements of the accident analysis to
respond to a design basis large break LOCA. The[18 month]
Frequency is consistent with the recommendations of
Regulatory Guide 1.108 (Ref. 9), paragraph 2.a.(5).

This SR is modified by two Notes. Note 1 ensures that the
test is performed with the diesel sufficiently hot. The
requiremant that the diesel has operated for at least
2 hours at full load conditions prior to performance of this
Surveillance is based on manufacturer recommendations for
achieving hot conditions. The load band is provided to-

avoid routine overloading of the DG. Routine overloads may
result in more frequent teardown inspections in accordance
with vendor recommendatior in order to maintain DG
OPERABILITY. Momentary transients due to changing bus loads
do not invalidate this test. Note 2 allows all DG starts to
be preceded by an engine prelube period to minimize wear and
tear on the diesel during testing.

SR 3.8.1.16

As required by(6)gulatory Guide 1.108 (Ref. 9),
Re

paragraph 2.a. , this Surveillance ensures that the manual
syr.:.hronization and automatic load transfer from the DG to
the offsite source can be made and that 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 subsecuent loss of

'

offsite power occurs. The DG is considerec to be .n
ready-to-load status when the DG is at rated speed and
voltage, the output breaker is open and can receive an

!

(Continued)
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AC Sources-Operating
8 2.8.1

BASES
-

SURVEILLANCE 3R 3.8.1.16 (continued)
REQUIREMENTS

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. f),
paragraph 2.a.(6), and takes into consideration plant
conditions required to perfom the Surveillance.

1

This SR is modified by two Notes. The reason for Nnte 1 1.
that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical
distribution system, and challenge safety systems. Note 2 /
acknowledges that credit may be taken for 6 planned events- '

that satisfy this SR.

SR 3.8.1.17_

Demonstration of the test mode override ensures that the UG
availability under accident ccnditions is not compromised as

O- the result of testing. Interlocks to the LOCA sensing
circuits cause the DG to automatically reset to
ready-to-load operation if an ECCS initiation signal is
received during operation in the test mode. Ready-to-load
operation is defined as the DG running at rated speed and
voltage with the DG output breaker open. These provisions
for automatic switchover are required by IEEE-308 (Ref. 14),
paragraph 6.2.6(2).

The requirement to automatically energize the emergency
loads with offsite power is essentially identical to that of
SR 3.8.1.12. The intent in the requirements associated with
SR 3.8.1.17.b is to show that the emergency loading is not
affected by the DG operation in test mode. In lieu of
actual demonstration of connection and loading of loads,
testing that adequately shows the capability of the
emergency loads to perform thesa functions is acceptable.
This testing may include any series of sequential,
overlapping, or total steps so that the entire connection
and loading sequence is verified.-

The (18 month] frequency is consistent with the s

recommendationsofRegulatoryGuide1.h..,(Ref.9),
paragraph 2.a.(8); take into consideration plant conditions

(continued)
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AC Sources-Operating
'4 3.8.1

BASES J

|

SURVEILLANCE SR 3.8.1.17 (continued)
REQUIPMENTS

required to perform the Surveillance; and is intended to be
consistent with expected fuel cycle lengths.

This SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical
distribution system, and challenge safety systems. Note 2
acknowledges that credit may be taken for unplanned events
that satisfy this SR.

SR 3.8.1.18

As required by(2)gulatory Guide 1,108 (Ref. 9),
Re

paragraph 2.a. , 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 accident conditions, prior to connecting the
DGs to their respective bus, all loads are shed except load
center feeders and those motor control centers that power
Class IE loads (referred to as " permanently connected"
loads). Upon reaching 90% rated voltage and frequency, the
DGs are then connected to their respective bus. Loads are
then sequentially connected to the aus by the automatic load
sequencer. The sequencing logic controls the permissive and
starting signals to motor breakers to prevent overtoading of
the DGs due to high motor starting currents. The [10]% load
sequence time interval tolerance ensures that sufficient
time exists for the DG to restore frequency and voltage
prior to applying the next load and that safety analysis
assumptions regarding ESF equipment time delays are not
violated. Reference 2 provides a summary of the automatic
loading of ESF buses.

The Frequency of [18 months) is consistent with the
recommendations of Regulatory Guide ).108 (Ref 9),
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.

This SR is modified by twa Notes. The reason for Note 1 is
that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical
distribution system, and challenge safety systems. Note 2

(continued)
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1 AC Sources-Operating *

] B 3.8.1 i

;
3

I
i BASES

|
4

i SURVEILLANCE SR 3.8.1.18 (continued) *

j REQUIREMENTS . .

acknowledges that credit may be taken for anplanned events !<

j that satisfy this SR.
J ,

; Reviewer's Note: -The above MODE restrictions may be deleted
j if it can be demonstrated to tne staff, on a plant specific
; basis, that perfoming the SR with the reactor in any of the
i restricted H0 DES can satisfy the following criteria, as
; applicable:
i

: -a. Performance of the SR will not render any safety-

|
system or component-inoperable;

b. Performance of the SR will not cause perturbations to.

j any of the electrical distribution systems that could
{ result in a challenge to steady state operation or to
| plant safety systems; and
i
,

c. Performance of the SR, or failure of the SR, will not
i cause, or resu't in, an A00 with attendant challenge

to plant safety systems.;

. - -_

SR 3.8.1.19
,

.

! In the event of a DBA coincide,t with a loss of offsite

! power, the DGs are required-to supply the necessary power to
! ESF systems so that the fuel, RCS, and containment design

limits are not exceeded.

This Surveillance demonstrates DG operation, as discussed ini

j the Bases for SR 3.8.1.11, during a loss ef- offsite power
actuation test signal in conjunction with an ECCS initiation'

; signal. In lieu of actual deronstration of connection.and
. loading of 1, ads, testing'that adequately shows the.

capability of the DG system to perform these functions'is'

i acceptable. This testing may include any series of-
; sequential, overlapping, or total steps so that the entire

connection and loading sequence is verified..

'
The Frequency of [18 months] aes_into consideration plant
conditions required to perform the Surveillance and is-

!

intended to be consistent with an expected fuel cycle length',

'

of [18 months]. ,

| (continued)
!
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AC Sources-0perating
B 3.8.1

.

|

BASES

,

SURVEILLANCE SR _)_.8.1.19 (continued)
REQUIREMENTS

This SR is modified by three htes. The reason for Note 1
is to minimize wear and tear on the DGs during testing. For

! the purpose of this testing, the DGs mst be started from
standby conditions, that is, with the engine coolant and oil
being continuously circulated and temperature maintained
consistent with manufacturer recommendations. The reason
for Note 2 is that performing the Surveillance would remove,

'

a required offsite circuit from service, perturb the
: electrical distribution system, and challenge safety

systems. Note 3 acknowledges that credit may be taken for
unplanned events that satisfy th's SR.

.

SR 3.8.1.20

This Surveillance demor.3trates 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 recommendation.,
of Regulatory Guide 1.108 (Ref. 9), paragraph 2.b, and
Regulatory Guide 1.137 (Ref. 10), paragraph C.2.f. This SR
is modified by a Note. The reason for the Note is to
minimize wear on the DG during testing. For the purpose of
this testing, the DGs must bc started from standby
conditions, that is, with the engine coolant and oil'

continuously circulated and temperature maintained
consistent with manufacturer recommendations.

Diesel Generator Test Schedule

The DG test schedule (Table 3.8.1-1) implements the.

recommendations of Revision 3 to Regulatory Guide 1.9
(Ref.3). The purpose of this test schedule le to provide
timely test data to establish a confidence levei associated
with the goal to maintain DG reliability at > 0.95 per test.

According to Regulatory Guide 1.9 (Ref. 3), Revision 3, each
DG unit should be tested at least once every 31 days.
Whenever a DG has experienced 4 or more valid failures in
the last 25 valid tests, the maximum time between tests is

(continued)

!
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AC Sources-0perating
B 3.8.1

BASES

|

SURVEILLANCE Diesel Generator Test Schedule (continued)
REQUIREMENTS

reduced to 7 days. Four failures in 25 valid tests is a
failure rate of 0.16, or the threshold of acceptable DG
performance, and hence may be an early indication of the
degradation of DG reliability. When considered in the light
of a long history of tests, however, 4 failures in the last
25 valid tests may only be a statistically probable
distribution of random events. Increasing the tut
frequency allows 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 failure free tests have been
performed.

The Frequency for accelerated testing is 7 days, but no less
than 24 hours. Therefore, the interval between tests should
be no less than 24 hours, and no more than 7 days. A
successful test at an interval of less than 24 hours should
be considered an invalid test and not count towards the
seven consecutive failure free starts. A test interval in
excess of 7 days constitutes a failure to meet SRs.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17,

2. FSAR, Section [8.2].

3. Regulatory Guide 1.9.

4. FSAR, Chapter [6].

5. FSAR, Chapter [15].

6. Regulatory Guiot 1.93.

7. Generic Letter 84-15.

8. 10 CFR 50, Appendix A, GDC 18.

9. Regulatory Guide 1.108.

10. Regulatory Guide 1.137.

11. ANSI C84.1, 1982.

(continued)
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AC Sources-Operating
B 3.8.1

BASES
_-

! REFERENCES 12. FSAR,Section[6.3].

| (continued)
13. ASME Boiler and Pressure Vessel Code, Section XI.

14. IEEE Standard 308.,
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AC Sources-Shutdown
B 3.8.2

8 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Sources -Shutdown

BASES
_ _ _ _

BACKGROUND A description of the AC sources is provided in the Bases for
LC0 3.8.1, "AC Sources-Operating."

_

APPLICABLE The OPERADILITY of the minimum AC sources during MODES 4
SAFETY ANALYSES and 5 ensures that:

a. The facility can be maintair4 in the shutdown or
refuelina condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate AC electrical power is provided to mitigate
events postulated during shutdown, such as cn

/") inadvertent draindown of the vessel or a fue' handling!

| V accident.

In general, when the unit is shut down the Technical
Specifications requirement'. ensure that the unit has the
capability to mitigate the consequences of postulated
accidents. However, assuming a single Silure and
concurrent loss of all offsite or loss of all onsite power
is not required. The rationale for this is based on the
fact that many Design Basis Accidents (DBAs) that arc
analyzed in MODES 1, 2, and 3 have no specific analyses in

|

| MODES 4 and 5. Worst case bounding events are deemed not
I credible in MODES 4 and 5 because the energy contained
I within the reactor pressure boundary, reactor coolant

temperature and pressure, and corresponding stresses result
in the probabilities of occurrences significantly reduced or

,

! eliminated, and minimal consequences. These deviations from
DBA analysis assumptions and design requirements during

,

shutdown conditions are allowed by the LC0 for required'

systems.

During MODES 1, 2, and 3, various deviations from the
analysis assumptions and design requirements are allowed
within the ACTIONS. This allowance is in recognition that

|

(] (continued)
v
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AC Sources-Shutdown
B 3.8.2

BASES

APPLICABLE certain testing and maintenaiste Activities must be
SAFET) ANALYSES conducted, provided an acceptable level of risk is not

(continued) exceeded. During MODES 4 and 5, performance of a
significant number of required testing and maintenance
activities is also required. In MODES 4 and 5, the
activities are generally planned and administrative 1y
controlled. Relaxations from typical MODES 1, 2, and 3 LC0
requirements are acceptable during shutdown MODES, based on:

d. The fact that time in an outage is limited. This is a
risk prudent goal as well as a utility economic
consideration.

b. Requiring appropriate compensatory measures for
certain conditions. These may include administrative
controls, reliance on systems that do not necessarily
meet typical design requirements applied to systems
credited in operation MODE analyses, or both,

c. Prudent utility consideration of the risk associated
with multiple activities that could affect multiple
systems.

d. Maintaining, to the extent practical, the ability to
perform required functions (even if not meeting
MODES 1, 2, and 3 OPERABILITY requirements) with
systems assumed to function during an event.

In the event of an accident during shutdown, this LC0
ensures the capability of supporting systems necessary for
avoiding immediate dif ficulty, assuming either a loss of all
offsite power or a loss of all onsite (diesel generator
(DG)) power.

The AC sources satisfy Criterion 3 of the NRC Policy
Statement.

LC0 One offsite circuit capable of supplying the onsite Class 1E
power distribution subsystem (s) of LC0 3.8.10, " Distribution
Systems-Shutdown," ensures that all required loads are
powered from offsite power. An OPERABLE DG, associated with
a Distribution System Engineered Safety Feature (ESF) bus
required OPERABLE by LC0 3.8.10, ensures that a diverse
power source is available for providing electrical power

(continued)
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AC Sources-Shutdown
B 3.8.2

BASES

LC0 support assuming a loss of the offsite circuit. Together,
(continued) OPERABILITY of the required offsite circuit and DG enseres

the availability of sufficient AC sources to operate the
plant in a safe manner and to mitigate the consequences of

posculated events during shutdown (e.g)., fuel handlingaccidents and reactor vessel draindown .

The qualified offsite circuit (s) must be capable of'

maintaining rated frequency and voltage while connu.ted to
their respective ESF bus (es), an:1 of accepting required
loads during an accident. Qualified offsite circuits are
those that are described in the FSAR and are part of the
licensing basis for the unit. [The offsite circuit consists
of incoming breaker and disconnect to the 2C or 20 startup
auxiliary transformer (SAT), associated 2C or 20 SAT, and
the respective circuit path including feeder breiters to all
4.16 kV tSF buses required by LCO 3.8.10.]

The required DG must be capable of starting, accelerating to
rated speed and voltage, connecting to its respective ESF
bus on detection of bus undervoltage, and accenting required
loads. This sequence must be accomplished within

O [12] seconds. Each DG must also be capable o'f accepting
(,) required loads within the assumed loading secuence

intervals, and must continue to operate untit offsite power
can be restored to the ESF buses. These capabilities are
required to be met from a variety of initial conditions such
as DG in standby with engine hot, DG in standby with engine
at ambient conditions, and DG operating in parallel test
mode,

Proper sequencing of loads. including tripping of
nonessential loads, is a required function for DG
OPERABILITY. [In addition, proper sequence operation is an
integral part of offsite circuit OPERABILITY if its
inoperability in any way imph.ts the ability to start and
maintain energized any load required OPERABLE by
LC0 3.8.10.]

i t. is acceptable for divisions to be cross tied during
shatdown conditions, permitting a singl'e offsite power
circuit to supply all required divisions. No fast transfer
capability is required for offsite circuits to be considered
OPERABLE.

0'

V (continued)'
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B 3.8.2

BASFS (continued)

APPLICABILITY The AC sources are equired to be OPERABLE in MODES 4 and 5
and during movement of irradiated fuel assemblies in the
5econdary containment to provide assurance that:

a. Systems providing adequate coolant inventory makeup
are available for the irradiated fuel assemblies in
the core in case of an inadvertent draindown of the
reactor vessel;

b. Systems needed to mitigate a fuel handlinq accident
are available;

c. Systems necessary to mitigate the effects of everts
that can lead to core damage d ring shutdown are
available; and

d. Instrumentation and control capability is voit lle
for monitoring and maintaining the unit i + a 'a.
shutdown condition or refueling conditinn.

AC power requirements for MODES 1, 2, and 3 are covered in
LC0 3.8.1.

.-.

ACTIONS M
An offsite circuit is considered inoperable if it is not
available to one required ESF division. If two or more ESF
4.16 kV buses are required per LCO 3.8.10, one division with
offsite power evailable may be capable of supporting
sufficient required features to allow continuation of CORE
ALTERATIONS, fuel mn ement, and operations with a potential
for draining the reactor vessel. By the allowance of the
option to declare required features ineperable with no
offsite power available, appropriate restrictions can be
implemented in accordance with the affected required
feature (s) LCOs' ACTIO!:S.

A.2.1. A.2.2. A.2.3. A.2.4. B.1. B.2. B.3, and B.4

With the offsite circuit not available to all required
divisions. the opt'on still exists to declare all required
features inoperabi . Since this option may involve
undesired administrative efforts, the allowance for

(continued)
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AC Sources-Fhutdown
9 3.8.2

'

(A) BASES
'

ACTIONS A.2.1. A.2.2. A.2.3. A.2.4. B.I. B.2. B.3, and B.4

Tcontinued)

sufficiently conservative actions is made. With the
required DG inoperable, the minimum required diversity of AC
power sources is not available. It is, therefore, required

;
' to suspend CORE ALTERATIONS, movement of irradiated fuel

assemblies in the [ secondary) containinent, and activities
that could result in inadvertent draining of the reactor
vessel.

;

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.

| These actions minimize the prahability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC sources and to
continue this action until restoration is accomplished in
order to provide the necessary AC power to the plant safety
systems.

Notwithstanding performance of the above conservative
Required Actions, the plant is still without sufficient AC
power sources to operate in a safe manner. Therefore,|

d action must be initiated to restore the minimum required AC|

power sources and continue until the LC0 requirements are
restored.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required AC electrical power sources
should be completed as quickly as possible in order to
minimize the time during which the plant safety systems may
be without sufficient power.

Pursuant to LC0 3.0.6, the Distribution System ACTIONS would
not be entered even if all AC sources to it are inoperable,
resulting in de-energization. Therefore, the Required
Actions of Condition A have been modified by-a Note to
indicate that when Condition A is entered with no AC power
to one ESF bus, ACTIONS for LC0 3.8.10 must be immediately
entered. This Note allows Condition A to provide

| requirements for the loss of the offsite circuit whether or
| not a division is de-energized. LC0 3.8.10 provides the
' appropriate restrictions for the situation involving a

de-energized division.

!

)
, (/ (continued)
|
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AC Sources-Shutdown
B 3.8.2

BASES (continued)

SURVEILLANCE SR 3.8.2.1
REQUIREMENTS

SR 3.8.2.1 requires the SRs from LC0 3-8.1 that are
necessary for ensuring the OPERABILITY of the AC sources in
other than H0 DES 1, 2, and 3. SR 3.8.1.17 is not required
to be met because the required OPERABLE DG(s) is not
required to undergo periods of being synchronized to the
offsite circuit. SR 3.8.1.20 is excepted because starting
independence is not required with the DG(s) that is not
recuired to be OPERABLE. Refer to the corresponding Bases
for LC0 3.8.1 for a discussion of each SR.

This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DG(s) from being
paralleled with the offsite power network or otherwise
rendered inoperable during the perfomance of SRs. With
limited AC sources available, a single event could
compromise both the required circuit and the DG. It is the
intent that these SRs must still be capable of being met,
but actual performance is not required during periods when
the DG is required to be OPERABLE.

REFERENCES None.

:

O
BWR/4 STS B 3.8-40 Rev. O, 09/28/92

1



Diesel Fuel Oil, Lubt. Oil, and Starting Air
B 3.8.3

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 Diesel fuel Oil, Lube Oil, and Starting Air

BAS S

BACKGROUND Each diesel generator (DG) is provided with a storage tank
having a fuel oil capacity sufficient to operate that DG for
a period of 7 days w1ile the DG is supplying maximum post
loss of coolant accident (LOCA load demand discussed inFSAR, Section [9.5.2] (Ref.1)).The maximum load demand is
calculated using the assumption that at least two DGs are
available. This onsite fuel oil capacity is sufficient to
operate the DGs for longer than the time to replenish the
onsite supply from outside sources.

Fuel oil is transferred from storage tank to day tank by
either of two transfer pumps associated with each storage
tank. Redundancy of pumps and piping precludes the failure
of one pump, or the rupture of any pipe, valve, or tank to
result in the loss of more than one DG. All outside tanks,

pumps, and piping are located underground.

For proper operation of the standby DGs, it is necessary to
Q ensure the proper quality of the fuel oil. Regulatory

Guide 1.137 (Ref. 2) addresses the reconnended fuel oil
practices as supplemented by ANSI N195 (Ref. 3). The fuel
oil properties' governed by these SRs are the water and
sediment content, the kinemati:: viscosity, specific gravity
(or API gravity), and impurity level.

The DG lubrication system is designed to provide sufficient
lubrication to permit proper operation of its associated DG
under all loading conditions. The system is required to
circulate the lube oil to the diesel engine working surfaces
and to remove excess heat generated by friction during
operation. Each engine oil sump contains an inventory
capable of supporting a minimum of [7] days of operation.
[The onsite storage in addition to the engine oil sump is
sufficient to ensure 7 days' continuous operation.] This
supply is sufficient to allow the egerator to replenish lube
oil from outside sources.

Each DG has an air start system with adequate capacity for
five successive start attempts on the DG without recharging
the air start receiver (s).

O
k./ (continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES (continued)
,

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in FSAR, Chapter [6] (Ref. 4), and

Chapter [15] (Ref. 5), assume Engineered Safety Feature
(ESF) systems are OPERABLF. The DGs are designed to provide
sufficient capacity, capability, redundancy, and reliability
to ensure the availability of necessary power to ESF systems
so that fuel, Reactor Coolant System, and containment design
limits are not exceeded. These limits are discussed in more
detail in the Cases for Section 3.2, Power Distribution
Limits; Section 3.4, Reactor Coolant System (RCS); and
Section 3.6, Containment Systems.

Since diesel fuel oil, lube oil, and starting air subsystem
support the operation of the standby AC power sources, they
satisfy Criterion 3 of the NRC Policy Statement.

LC0 Stored diesel fuel oil is required to have sufficient supply
for 7 days of full load operation. It is also required to
meet specific standards for quality. Aditionally,
sufficient lube oil supply must be available to ensure the
capability to operate at full load for 7 days. This
requirement, in conjunction with an ability to obtain
replacement supplies within 7 days, supports the
availability of DGs required to shut down the reactor and to
maintain it in a safe condition for an anticipated
operational occurrence (A00) or a postulated DBA with loss
of offsite power. DG day tank fuel oil requirements, as
well as transfer capability from the storage tank to +he day
tank, are addressed in LC0 3.8.1, "AC Sources-0perat.ng,"
and LC0 3.8.2, "AC Sources-Shutdown."

The starting air system is required to have a mini;num
capacity for five successive DG start attempts without
recherging the air start receivers.

~

APPLICABILITY The AC sources (LC0 3.8.1 and LC0 3.8.2) are required to
ensure the availability of the required power to shut down
the reactor and maintain it in a safe shutdown condition
after an A00 or a postulated DBA. Because stored diesel
fuel oil, lube oil, and starting air subsystem support
LCO 3.8.1 and LC0 3.8.2, stored diesel fuel oil, lube oil,

1

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

m

h' ) 3ASES

1LICABILITY and starting air are required to be within limits when the
(continued) associated DG is required to be OPERABLE.

ACTIONS A.1

In this Condition, the 7 day fuel oil supply for a DG is not
available. However, the Condition is restricted to fuel oil
level reductions that maintain at least a 6 day supply.
These circumstances may be caused by events such as:

a. Full load operation required for an inadvertent start
while at minimum required level; or

b. Feed and bleed operations that may be necessitated by
increasing particulate levels or any number of other
oil quality degradations.

This restriction allows sufficient time for obtainina the
requisite replacement volume and performing the analyses
required prior to addition of the fuel oil to the tank. A

. [_'i period of 48 hours is considered sufficient to complete|

: 's / restoration of the required level prior to declaring the DG
inoperable. This period is acceptable based on the'

remaining capacity (> 6 days), the tact that procedures will
be initiated to obtain replenishment, and the low

| probability of an event during this brief period.

B_e 1

With lube oil inventory < 500 gal, sufficient lube oil to
support 7 days of continuous DG operation at full load'

conditions may not be available. However, the Condition is
restricted to lube oil volume reductions that maintain at
least a 6 day supply. This restriction allows sufficient
time for obtaining the requisite replacement volume. A
period of 48 hours is considered sufficient to complete
restoration of the required volume prior to declaring the DG
inoperable. This period is acceptable based on the
remaining capacity (> 6 days), the low rate of usage, the
fact that procedures will be initiated to obtain
replenishment, and the low probability of an event during
this brief period.

[ )' (continued)
L
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

!

ACTIONS C.1
(continued)

This Condition is entered as a result of a failure to meet
the acceptance criterion for particulates. Normally,
trending of particulate levels allows sufficient time to
correct high particulate levels prior to reaching the limit
of acceptability. Poor sample procedures (bottom sampling),
contaminated sampling equipment, and errors in laboratory
analysis can produce failures that do not follow a trend.
Since the presence of particulates does not mear. failure of
the fuel oil to burn properly in the diesel engine, since
particulate concentration is unlikely to change
significantly bettfeen Surveillance frequency intervals, and
since proper engine performance has been recently
demonstrated (within 31 days), it is prudent to allow a
brief period prior to declaring the associated DG
inoperable. The 7 day Completion Time allows for further
evaluation, resampling, and re-analysis of the DG fuel oil.

D.1

With the new fuel oil properties defined in the Bases for
SR 3.8.3.3 not within the required limits, a period of
30 days is allowed for restoring the stored fuel oil
properties. This period provides sufficient time to test
the stored fuel oil to determine that the new fuel oil, when
mixed with previously stored fuel oil, remains acceptable,
or to restore the stored fuel oil properties. This
restoration may in\olve feed and bleed procedures,
filtering, or combination of these procedures. Even if a DG
start and load was required during this time interval and
the fuel oil properties were outside limits, there is high
likelihood that the DG would still be capat,le of performing
its intended function.

E.1

With starting air receiver pressure < [225] psig, sufficient
capacity for five successive DG start attempts does not
exist. heaever, as long as the receiver pressure is
> [125] psig, there is adequate capacity for at least one
start attempt, and the DG can be considered OPERABLE while
the air receiver pressure is restored to the required limit.
A period of 48 hours is considered sufficient to complete

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

| ( BASES

|

ACTIONS E.1 (continued)

restoration to the required pressure prior to declaring the
DG inoperable. This period is acceptable based on the
remaining air start capacity, the fact that most DG starts
are accomplished on the first attempt, and the low
probability of an event during this brief period.

F.1

With a Required Action and associated Completion Time not
met, or the stored diesel fuel oil or lube oil not within
limits for reasons other than addressed by Conditions A
through E, the associated DG may be incapeble of performing
its intended function and must be immediately declared
inoperable.

SVRVEILLANCE SR 3.8.3.1
REQUIREMENTS

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 unit in a safe shutdown
condition and to bring in replenishment fuel from an offsite
location.

The 31 day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and unit operators would be aware of any large uses

| of fuel oil during this period.

SR 3.8.3.2

This Surveillance ersures that sufficient lubricating oil '

inventory is available to support at least 7 days of full
load operation for each DG. The [500] gal requirement is
based on the DG manufacturer's consumption values for the

I run time of the DG. Implicit in this SR is the requirement
! to verify the capability to transfer the lube oil from its
'

storage location to the DG, when the DG lube oil sump does
not hold adequate inventory for 7 days of full load

(continued)

1
'
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 2.8.3

BASES

l

SURVEILLANCE SR 3.8.3.R (continued)
REQUIREMENTS

operation without t.m level reaching the manufacturer's
recommended minimum level.

A 31 day Frequency is adequate to ensure that a sufficient
lube oil supply is onsite, since DG starts and run time are
closely monitored by the plant staff.

SR 3.8.3.3

The tests listed below are a means of determining whether
new fuel oil is of the appropriate grade and has act been
contaminated with substances that would have an immediate
detrimental impact on diesel engine combustion. 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. These tests are to be conducted prior to adding the
new fuel to the storage tank (s), but in no case is the time
between receipt of new fual and conducting the tests to
exceed 31 days. The tests, limits, and applicable ASTM
Standards are as follows:

a. Sample the new fuel oil in accordance with ASTM
D4054-[ ] (Ref. 6);

b. Verify in accordance with the tests specified in ASTM
D975-[ ] (Ref. 6) that the sample has an absolute
specific gravity at 60/60"F of a 0.83* and s 0.89' or
an API gravity at 60*F of a 27' and 5 39', a kinematic
viscosity at 40*C of a 1.9 centistokes and
s 4.1 centistokes, and a flash point of a 125*F; and

c. Verify that the new fuel oil has a clear and bright

with ASTM 04176-[ ]per color when tested in accordance
appearance with pro

(Ref 6).
Failure to meet any of the above limits is cc.use for
rejecting the new fuel oil, but does not represent a failure
to meet the LCO concern since the fuel oil is not added to
the storage tanks.

Within [31] days following the initial new fuel oil sample,
the fuel oil is analyzed to establish that the other

(continued)
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Diesel Fuel Oil,-Lube Oil, and Starting Al'r-

j B 3.8.3 -)
i |

i BASES
a

__

f SURVEILLANCE SR 3.8.3.3 (continued)
! REQUIREMENTS

properties specified in Table 1 of ASTM D975-[ ]- (Ref. 6) i,

are met for new fuel oil when tested in accordance with ASTM
| D975-[ ] (Ref. 6), except that the analysis for sulfur may
j beperformedinaccordancewithASTM01522-[ ] (Ref. 6) or
: ASTMD2622-[ ] (Ref. 6) . The [31] day period is acceptable
i because the fuel oil properties of interest, even if they
: were not within stated limits, would not have an immediate

effect on DG operation. This Surveillance ensures the
| availability of high quality fuel oil for the DGs.
I
j Fuel oil degradation during long term storage shows up as an
j increase in particulate, mostly due to-oxidation. The
; presence of particulate does not mean that the fuel oil will
{ not burn . properly in a diesel engine.. The particulate can
! cause fouling of filters and fuel oil injection equipment,
,i however, which can cause engine failure.

! Particulate concertrations should be determined in
i accordancewithASTMD2276-[ ] (Ref. 6), Method A. lhis
j method involves a gravimetric detennination of total
i particulate ccncentration in the fuel oil and has a limit of
i 10 mg/1. It is acceptable to-obtain a field sample for

.

'

j subsequent laboratory testing in-lieu ot-field testing.
! [For those designs in which the total volume of stored fuel
: oil is contained in two or more interconnected tanks, each
| tank must be considered and tested separately.]
t

i The Frequency of this test takes into consideration fuel oil
j degradation trends that indicate that particulate
; concentration is unlikely to change significantly between

]
Frequency intervals.

} SR 3.8.3.4
.
'

This Surveillance ensures that, without the aid of the
-retill compressor, sufficient air start capacity for each DG
is available. The system design _ requirements provide foi e

4 minimum of- [five] engine start cycles without recharging.
[A 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
inter.ded to reflect the lowest value at which the [five]

} starts can be accomplished.
;

|~

(centinued)
!
4
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Diesel fuel Oil, Lube Oil, and Starting Air
B 3.8,3

BASES

l

SUkvEILLANCE SR 3.8.3.4 (continued)
REQUIREMENTS

The [31] day Frequency takes into account the capacity,
capability, 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 3.8.3.5

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
fuel storage tanks once every (31] days eliminates the
necessary environment for bacterial survival. This is the
most effective means of controlling microbiological fouling.
In addition, it eliminates 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. Frepent checking
for and removal of accumulated water minimizes fouling and
provides data regarding the watertight integrity of the fuel
oil system. The Surveillance Frequencies are established by
Regulatory Guide 1.137 (Ref. 2). This SR is for preventive
maintenance. The presence of water does not necessarily
represent failure of this SR, provided the accumulated water
is removed during performance of the Surveillance.

|

l SR 3.8.3.6
i

'

Draining of the fuel oil stored in the supply tanks, removal;

of accumulated sediment, and tank cleaning are required at
| 10 year intervals by Regulatory Guide 1.137 (Ref. 2),

paragraph 2.f. This SR is typically performed in
conjunction with ASME Boiler and Pressure Vese ! Code,
Section XI (Ref. 7), examinations of the tanks. To preclude
the introductir of surfactants in the fuel oil system, the
cleaning should be accomplished using sodium hypochlorite
solutions or their equivalent, rather than soap or
detergents. This SR is for preventive maintenance. The
presence of sediment does not necessarily represent a

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

|

SURVEILLANCE SR 3.8.3.6 (continued)
REQUIREMENTS

failure of this SR, provided that accumulated sediment is
removed during performance of the Surveillance.

REFERENCES 1. FSAR, Section [9.5,2] .

2. Regulatory Guide 1.13/.

3. ANSI N195, 1976.

4. FSAR, Chapter [6].

5. FSAR, Chapter [15].

6. ASTM Standards: D4054-[ ]; D975 , ,; D4176-[ ];
D1522-[ ]; D262c 1; and D2276-r

7. ASME, Boiler and W .re Vessel Code, Section XI.

|

|

|
|

|

|

|

|
|

G
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DC Sources-0perating
B 3.8.4

B 3.8 ELECTRICAL. POWER SYSTEMS
1

B 3.8.4 DC Sources-Operating

BASES

BACKGROUND The DC electrical powe" system provides the AC emergency
power system with control power. It also provides both
motive and control power to selected safety related
equipment. Also, these DC subsystems provide DC electrical
power to inverters, which in turn power the AC vital buses.
As required by 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. The DC
electrical power system also conforms to the recommendations
of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).

The station service DC power sources provide both motive a.id
control power to selected safety related equipment, as well
as circuit breaker control power for the nonsaf ety related
4160 V, and all 600 V and lower, AC distribution systems.
Each DC subsys'.em is energized by one 125/250 V station
service battery and three 125 V battery chargers (two
normally inservice chargers and one spare charger). Each
battery is exclusively associated with a single 125/250 VDC
bus. Each set of battery chargers exclusively associated

i with a 125/250 VDC subsystem cannot be interconnected with
| any other 125/250 VDC subsystem. The normal and backup
j chargers are supplied from the same AC load groups for which
: the associated DC subsystem supplies the control power. The
! loads between the redundant 125/250 VDC subsystem are not

transferable except for the Automatic Depressurization
System, the logic circuits and valves of wnich are normally
fed from the Division 1 DC system.

| The diesel generator (DG) DC power sources provide control
| and instrumentation power for their respective DG. In

addition, DG 2A and 2C DC power sources )tovide circuit
breaker control power for the loads on tie 4160 V 2E, 2F,
and 2G emergency buses. Each DG DC subsystem is energized

| by one 125 V battery and one 125 V battery charger,
j Provisions exist for connecting t portable alternate battery
|

charger.

| Ouring normal operation, the DC loads are powered from the
| battery chargers with the batteries floating on the system.

(continued)
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DC Scurces-0perating
B 3.8.4

i

| ( BASES
b ,

l BACKGROUND in case of loss of nonnal power to the battery charger, the
| (continued) DC 'oads are automatically powered from the station

batteries.

The DC power distribution system is described in more detail
in Bases for LC0 3.8.9, " Distribution System Operating,"
and LC0 3.8.10, " Distribution System-Shutdown."

Each battery has adequate storage capacity to carry the
required load continuously for approximately 2 hours
(Ref. 3).

Each DC battery subsystem is separately housed in a
|

! ventilated room a3 art from its charger and distribution
centers. Each suasystem is located in an area separated'

physically and ekctrically from the other subsystems 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 1E subsystems such as batteries,
battery chargers, or distribution panels.

;

The batteries for DC electrical power subsystems are sized
to produce required caoacity at 80% of nameplate rating,
corresponding to warranted capacity at end of life cycles
and +'a 100% design demand. The minimum design voltage'*

1 * ' is 105/?10 V.

Each battery charger of DC electrical power sub ystem 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 station service battery charger has sufficient capacity
to .estore the battery from the design minimum charge to its,

| fully charged state within 24 hours while supplying normal
steady state loads (Ref. 3).

_

l
'

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the FSAR, Chapter [6] (Ref. 4) and

Chapter [15] (Ref. 5), assume that Engineered Safety Feature
(ESF) systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electncal power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation. The OPERABILITY of the DC
subsystems is consistent with the initial assumptions cf the

| (continued)
( . . - .
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DC Sources-0perating
B 3.8.4

BASES

r

APPLICABLE accident analyses and is based upon meeting the design basis
'

SAFETY ANALYSES of the unit. This includes maintaining DC sources OPERABLE
(continued) during accident conditions in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst case single failure.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.

LC0 The DC electrical power subsystems-with: 1)eachstation
service DC subsystem consisting of two 125 V batteries in
series two battery c:hargers and the corresponding control
equipment and interconnecting cabling; and 2) each DG DC
subsysts consisting of one battery bank, one battery
charger, and the corresponding control equipment and
interconnecting cabling-are required to be 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
DBA. Loss of any DC electrical power subsystem does not
prevent the minimum safety function from being performed
(Ref. 3).

APPLICABILITY The DC electrical power sources are required to be OPERABLE
in MODES 1, 2, and 3 to ensure safe unit operation and 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

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

The DC electrical power requirements for MODES 4 and 5 are
addressed ia the Bases for LC0 3.8.5, "DC Sources-
Shutcawn."

(continued)
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i

! DC Sources-Operating
B 3.8.4.

:

! ( BASES (continued)

i
; ACTIONS A.1

| Condition A represents one division with a loss of ability
to completely resoond to an event, and a potential loss of

: ability to remain energized during normal operation. . It is
therefore imperative that the operator's attention focus on

. stabilizing the unit, minimizing the potential for complete
! loss of DC power to the affected division. The 2 hour limit
: is consistent with the allowed time for m lhoperable DC

Distribution System division.
;

:

If one of the required DC electrical power subsystems is'

; inoperable (e.g., inoperable battery, inoperable tuttery
! charger (s), or inoperable. battery charger and associated
4 inoperable battery), the remaining DC electrical power
1 subsystens have the-capacity to support a safe shutdown ar.d

to mitigate an accident condition. Since a subsequent worst'

case-single failure could, however, result in the loss of
j minimum necessary DC electrical subsystems to mitigate a

worst case accident, continued power operation should not
' Regulatory Guide 1.93 (Ref. 6) pletion Time is based on

exceed 2 hours. The 2 hour Com;

and reflects a reasunable
; time to assess unit-status as a function of the inoperable
: DC electrical power subsystem and, if the DC electrical ,

I power subsystem is-not restored to OPERABLE ttatus, to
,

prepare to effect an orderly and safe unit shutdown.
.

! B.1 and B.2
!

If the station service DC electrical power subsystem cannot>

i he restored to OPERABLE status within the recuired
'

1 Completion Time, the unit must be brought to.a H00E in which
: the LC0 does not apply. To achieve this status, the unit.

must be brought to at least MODE'3 within 12 hours and to'

i MODE 4 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to-reach thea

recuired plant conditions from full: power conditions in an<

; orcerly manner and without challenging plant systems. .The
i Completion Time to bring the unit to MODE 4 is consistent'

with-the time required in Regulatory Guide 1.93 (Ref. 6).
1

!
4

;

I (Continued)

BWR/4 STS B 3.8-53 Rev. O,09/28/92
4

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



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

|

DC Sources-Operating
B 3.8.4

BASES

ACTIONS C.1
(continued)

If the D3 DC electrical power subsystem cannot be restored
to OPER/3LE status in the associated Completion Time, the
associa ed DG may be incapable of performing its intended
functio:, and must be immediately declared inoperable. This
declaration also requires entry into applicable Conditions
and Required Actions for an inoperable DG, LC0 3.8.1, "AC
Sources-Operating."

SURVEILLANCE SR 3.8.4.1
REQUIREMENTS

Verifying battery terminal voltage while on float charge for
the batteries helps to ensure the effectiveness of the
changig system and the ability of the batteries to perform
their intenaeu .'rH on . Float charge is the condition in
which the charger is supplying the continuous charge
required to overcome the internal losses of a battery (or
battery cell) and mintain 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 calculctions. The 7 day frequency is consistent with-

) manufacturerrecommendationsandIEEE-450(Ref.7).

S_R 3.8.4.2

Visual inspection to detect corrosion of the battery cells
and connections, or reasurement of the resistance of each

9 inter-cell, inter-rack, inter-tier, and terminal connection,
provides an indication of physical damage or abnormal
deterioration that could potentially degrade battery
performance.

The connection resistance limits established for this SR
must be no more than 20% above the resistance as measured
during installation or not above the ceiling value
established by the manufacturer.

The Frequency for these inspections, which can detect
conditions that can cause power losses due to resistance
heating, is 92 days. This Frequency is considered

.

(continued)
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DC Sources-0perating
B 3.8.4

y BASES

SURVEILLANCE SR 3.8.4.2 (continued)
REQUIREMENTS

acceptable based on operating experie:.ce related to
detecting corrosion trends.

SR 3.8.4.3

Visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance.

The 12 month Frequency for this SR is consistent with
IEEE-450 (Ref. 7), which racommends detailed visual
inspection of cell condition and rack integrity on a yearly
basis.

SR 3.8.4.4 and SR 3.8.4.5

Visual inspection and resistance measurements of inter-cell,p inter-rack, inter-tier, and terminal connections provides an
Q 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 removal of visible corrosion is a preventive maintenance
SR. ihe presence of visible corrosion does not necesscrily
represent a failure of this SR, provided visible corrosion
is removed during performance of this Surveillance.

The connection resistance limits for this SR must be no more '

than 20% above the resistance as measured durina
installation, or not above the ceiling value established by
the manufacturer.

,

The 12. month Frequency of these SRs is consistent with
IEEE-450 (Ref. 7), which recommends detailed visual
inspection of cell condition and inspection of cell to cell

_ and terminal connection resistance on a year!v basis.
_

-(continued)
_

-
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DC Sources-0perating
B 3.8.4

BASES

|
J

SURVEILLANCE SR 3.8.4.6
REQUIREMENTS

(continued) Battery charger capability requirements are based on the
design capacity of the chargers (Ref. 3). According to
Regulatory Guide 1.32 (Ref. 8), the battery charger supply
is required to be based on the large.st combined demands of
the various steady state loads and the charging capacity to
restore the battery from the design minimum charge state to
the fully charged state, irrespective of the status of the
unit during these demand occurrences. The minimum required
amperes and duration ensures that these requirements can be
satisfied.

The Frecuency is acceitable, given the unit conditions
requirer to perform tie test and the other administrative
controls existing to ensure adequate charger performance
during these [18 month] intervals. In addition, this4

Frequency is intended to be consistent with expected fuels
cycle lengths.

This SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance would remove a required DC
electrical power subsystem from service, perturb the
electrical distribution system, and challenge safety
systems. Note 2 is added to this SR to acknowledge that
credit may be taken for unplanned events that satisfy the
Surveillance.

SR 3.8.4.7

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. Thet

discharge rate and test length corresponds to the design
duty cycle requirements as specified in Reference 4.

The Frequency of [18 months] is consistert with the
,

recommendations of Regulatory Guide 1.32 (Ref. 8) andi

Regulatory Guide 1.129 (Ref. 9), which state that the
battery service test should be performed during refueling
operations or at some other outage, with intervals between
tests not to exceed [18 months] .

This SR is modified by thrae Notes. Note 1 to SR 3.8.4.7
allows the once per 60 months performance of SR 3.8.4.8 in

!

(continued)
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DC Sources-Operating
B 3.8.4

BASES
,

SURVEILLANCE SR 3.8.4.7 (continued)
REQUIREMENTS

lieu of SR 3.8.4.7. This substitution is acceptable because
SR 3.8.4.8 represents a more severe-test of battery capacity
than SR 3.8.4.7. The reason for Note 2 is that performing
the Surveillance would remove a required DC electrical power
subsystem from service, perturb the electrical distribution
system, and challenge safety systems. Note 3 is added to
this SR to acknowledge that credit may be taken for
unplanned events that satisfy the Surveillance.

SR 3.8.4.8

A battery performance test is a test of constant current
capacity of a battery, nomally done in the as found
condition, after having been in service, ta detect any
change in the capacity determined by the acceptance test.
The test is intended to detemine overall battery
degradation due to age and usage.

The acceptance criteria for this Surveillance-is consistent
with IEEE-450 (Ref. 7) and IEEE-435 (Ref. 10). These-
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer's rating. A
capacity of 80'4 shows that the battery rate of deterioration
is increasing, even if there is ample capacity to meet the
load requirements.

The 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 10% below the manufacturer's
rating. All these Frequencies are consistent with the
recommendations in IEEE-450 (Ref. 7)..

This SR is modified by two Nctes. The reason for Note 1 is
that performing the Surveillance would remove a required DC
electrical power subsystem from service, perturb the
electrical distribution system, and challenge safety
systems. Note 2 is added to this SR to acknowledge that
credit may be taken for unplanned events that satisfy the
Surveillance.

%) (continued)
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DC Sources-Operating
B 3.8.4

BASES (contint.ed)

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.

2. Regulatory Guide 1.6.

3. IEEE Standard 308, 1978.

4. FSAR, Chapter [6] .

5. FSAR, Chapter [15] .

6. Regulatory Guiue 1.93.

7. IEEE Standard 450.

8. Regulator.y Guide 1.32, February 1977.

9. Regulatory Guide 1.129, December 1974.

10. IEEE Standard 485, 1983.
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1 DC Sources-Shutdown
L B S.8.5
J

f 8 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources-Shutdown
|

| BASES

|

PM odROUND A description of the DC sources is provided in the Bases for
LC0 3.8.4, "DC Sources-Operating."

a

:

,

APPLICABLE The initial conditions of. Design Basis Accident and-
';

SAFETY ANALYSES transient analyses in the FSAR, Chapter [6] (Ref.1) and
Chapter [15] (Ref. 2), assume that Engineered Safety Feature4

i systeras are OPERABLE. The DC electrical power system .

; provides normal and emergency DC electrical power for the
diesel generators'(DGs), emergency auxiliaries, and control:

! and switching-during all MODES of operation.
:

{ The OPERABILITY of the DC. subsystems is consistent with the
4 initial assumptions of the~ accident analyses and'the
j requirements for the supported systems' OPERABILITY.

LA The OPERABILITY of the minimum DC electrical power sources
i durir.g MODES 4 and-5 ensures that:
I

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
i

! c.- Adequate DC electrical power is provided 'to mitigate-
i events postulated during shutdcwn, such as an
! inadvertent draindown of the vessel or a: fuel handling
L accident.

The DC sources satisfy Criterion 3 of the NRC Policy-
| Statement.
!
.

LCO The. DC- electrical- power subsystems-with: _1)-eachstation
! service DC subsystem consisting of-two 125 V-batteries 1in
| series, two battery chargers, and the corresponding control
| equipment and interconnecting cabling; and 2) each DG DC

I.
_ '(continued) .

*

. O
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DC Sources-Shutdoen
B 3.8.5

BASES

i

LCO subsystem consisting of one battery bank, one battery
(continued) charger, and the corresponding control equipment and

interconnecting cabling-are required to be OPERABLE to
,

support required DC distribution subsystems required
OPERABLE by LCO 3.8.10, " Distribution Systems-Shutdown."
This requirement ensures the availability of sufficient DC
electrical power sources to operate the unit in a safe
manner and to mitigate the consequences of postulated events

during shutdown (e.g., fuel handling) accidents andinadvertent reactor vessel draindown .

APPLICABILITY The DC electrical power sources required to be OPERABLE in
MODES 4 and 5 and during movement of irradiated fuel
assemblies in the secondary containment provide assurance
that:

a. Required features to provide adequate coolant
inventory makeup are available for the irradiated fuel
assemblies in the core in case of an inadvertent
draindown of the reactor vessel;

b. Required features needed to mitigste a fuel handling
accident are available;

c. Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown
are available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling conditi)n.

The DC electrical power requirements for MODES 1, 2, and 3
are covered in LC0 3.8.4.

ACTIONS A.I. A.2.1. A.2.2. A.2.3. and A.2.4

If more than one DC distribution subsystem is required
according to LC0 3.8.10, the DC subsystems remaining
0PERABLE with one or more DC power sources inoperable may be
capable of supporting sufficient required features to allow
continuation of CORE ALTERATIONS, fuel movement, and

(continued)
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DC Sources-Shutdown
B 3.8.5

BASES

|

ACTIONS A.1. A.2.1. A.2.2. A.2.3. and A.2.4 (continued)

operations with a potential for draining the reactor vessel.
By allowance of the option to declare required features
inoperable with associated DC power sources inoperable,
appropriate restrictions are implemented in accordance with
the affected system LCOs' ACTIONS. -In many instances, thisi

' option may involve indesired administrative efforts.
Therefore, the allowance for sufficiently conservative
actions is made .(i.e., to suspend CORE ALTERATIONS, movement -
of irradiated fuel assemblies, and any activities that could
result in inadvertent draining of the reactor vessel).

Suspension of ther activities shall not preclude completion
of actions to establish a' safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required DC electrical power-
subsystems and to continue this action until' restoration is
accomplished in order to provide the necessary DC electrical
power to the plant safety systems.

Notwithstanding performance of the above conservative-
Required Actions,.the unit is still without sufficient DC
power sources to operate in a safe manner. Therefore,
action must be initiated to restore the minimum required DC
power sources and continue until the LC0 requirements are
restored.

The Completion Time of imediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrial power subsystems
should be completed as quickly as possiole in order to
minimize the time during which the plant safety systems may
be without sufficient power.

SURVEILLANCE .SR 3.8.5.1
REQUIREMENTS

SR 3.8.5.1 requires performance of all Surveillances
required by SR 3.8.4.1 through' SR 3.8.4.8. Therefore, see
the corresponding Bases' for LC0 3.8.4 for a discussion of
each SR.

(continued)
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DC Sources-Shutdown
B 3.8.5

BASES (continued)
\

I

REFERENCES 1. FSAR, Chapter [6] .

2. FSAR, Chapter [15] . ;

l

l

O

O
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i Battery Cell Parameters
i B 3.8.6
.

i.

B 3.8 ELECTRICAL POWER SYSTEMS

[ B 3.8.6 Battery Cell Parameters

,

i BASES
i

: BACKGROUND This LC0 delineates the-limits on electrolyte temperature,
level, float voltage, and specific gravity for the DC<

electrical power subsystems batteries. A discussion _of
these batteries and their OPERABILITY requirements isi

! provided in the Bases for LC0 3.8.4, "DC Sources-
; Operating," and LC0 3.8.5, "DC Sources-Shutdown."'

!

;

i APPLICABLE The. initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in' FSAR, Chapter. [6] -(Ref.1) and,

Chapter [15] (Ref. 2), ass"me' Engineered Safety Feature.

j systems are OPERABLE. The 0C electrical power: subsystems
j provide normal and emergency DC electrical power for- the

~ diesel generators (DGs), _ emergency.. auxiliaries, and control
-

and switching during all MODES of operation.
L

i N The 0PERABILITY of the DC subsystems is consistent with the
; s initial assumptions of the accident analyses and is based
i upon meeting the design basis of the unit. This includes
! maintaining at-least one division of DC sources-0PERABLE

during accident conditions.--in the event of:'

I a. An assuned loss of all offsite: AC or all onsite- AC
| power; and

) b. A worst case single failure.
|

! Since battery cell parameters sup) ort the operation of the
j DC electrical power subsystems, t1ey satisfy Criterion 3 of
j the NRC Policy Statement.-
i !
!

i

LCO Battery cell parameters must remain within_ acceptable limits-;
1 to ensure-availability of the required DC power to shut down

the reactor and maintain it in a safe condition-after an
anticipated operational occurrence or a postulated DBA..
Electrolyte limits are conservatively established, allowing-

! continued DC electrical .systam function even with Category A
and B. limits not met.;-

!

.

(continued)
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Battery Cell Parameters
B 3.8.6

BASES (continued)
i

APPLICABILITY The battery cell parameters are required solely for the
support of the associated DC electrical power subsystem.
Therefore, battery electrolyte is only required when the DC
power source is required to be OPERABLE. Refer to the
Applicability discussions in Bases for LC0 3.8.4 and
LC0 3.8.5.

ACTIONS A.I. A.2 and A.3

With parameters of one or more cells in one or more
batteries not within limits (i.e., Category A limits not met
or Category B limits not met, or Category A and B limits not
met) but within the Allowable Values (Category C limits are
met) specified in Table 3.8.6-1, operation is permitted for
a limited period since sufficient capacity exists to perform
the intended function.

The pilot cell electrolyte level and float voltage are
required to be verified to meet the Category C Allowable
Values within 1 hour (Required Action A.1). This check
provides a quick indication of the status of the remainder
of the battery cells. One hour provides time to inspect the
electrolyte level and to confirm the float voltage of the
pilot cells. One hour is considered a reasonable amount of
time to perform the required verification.

Verification that the Category C Allowable Values are met
(Required Action A.2) provides assurance that during the
time needed to restore the parameters to the Category A
and B limits, the battery is still capable of performing its
intended function. A period of 24 hours is allowed to
complete the required verification because specific gravity
measurements must be obtained for each connected cell.
Taking into consideration both the time required to perform
the required veri'ication and the asturance that the battery
cell parameters ai. 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 to allow time to
fully restore the battery cell parameters to normal limits, j

l

(continued)
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Battery Cell Parameters
B 3.6.6

BASES

ACTIONS A.I. A.2. anji.ftd (continued)s

i
i this time is acceptable for operation prior to declaring the
i DC batteries inoperable.

!
; y

When any battery parameter is outside the Category C
Allowable Value for any connected cell, sufficient capacitys

"

to supply the maximum expected load requirement is not
; ensured and the corresponding DC electrical power subsystem
' must be declared inoperable. Additionally, other
; rntentially extreme conditions, such as not completing the
~

Required Actions of Condition A within the req 91 red
i Completion Time or average electrolyte temperature of

representative cells falling below 60*F, also are cause for
! immediately declaring the associated DC electrical power

subsystem inoperable.
,

. . . .

SURVEILLANCE SR 3.8.6.1
REQ!!!REMENTS

This SR verifies that Cate
consistent with IEEE-450 (gory A battery cell _ parameters areRef. 3), which recommends regular
battery inspections (at least one per month) including
voltage, specific gravity, and electrolyte temperature of
pilot cells.

SR 3.8.6.2

The quarterly inspection of specific gravity and voltege is
consistentwithIEEE-450(Ref.3). In addition, within
24 hours of a battery discharge < [110] V or a battery
overchaege > [150] V, the battery must be demonstrated to
meet Cecegory B limits. This inspection is also consistent
with IFEE-450 (Ref. 3), which recommends special inspect'ons
following a severe discharge or overcharge, to ensure tut
no significant degradation of the battery occurs as a
consequence of such discharge or overcharge.

|

p

(continued)
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Battery Cell Parameters
B 3.8.6

_

SURVEILLANCE SR 3.8.6.3
REQUIREMENTS

(continued) This Surveill uce verification that the average temperature
of representative cells is within limits is consistent with
a recommendation of IEEE-4hD (Ref. 3) that states that the
temperatt of electrolytes in representative cells should

on a quarterly basis.be deterp . . -

Lower than normal temperatures act to inhibit or reduce
battery croacity. This SR ensures that the operating
temperatures remain within an acceptable cperating range.
This limit is based on manufacturer's recommendations.

Table 3.8.6-1

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.

Category A defines the normal parameter limit for each . , .

designed pilot cell in each battery. The cells seleuted as
pilot cells are those whose tamperature, voltage, and
electrolyte specific gravity approximate the state of charge
of thc entire battery.

The Category A limits 'specified f w electro!yte level are
based on manufacturer's recommentstions and are consistent
with the guidance in IEEE-450 (Ref. 3), with the extra

inch allowance above the high water level indication for
operating margin to account for temperature and charge
effects. in addition to this allowance, footnote a to
Table 3.8.6-1 permits the electrolyte level to bc above the
specified maximum level during equalizing charge, )rovioed
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. 3) recommends that electrolyte
level readings should be made only after the battery has
been at float charge for at least 72 hours.

The Category A limit specified for float voltage is e 2.13 V
per cell. This value is based on the recommendation of
IEEE-450 (Ref. 3), which states that prolong d operation of
cells below 2.13 V can reduce the life expectancy of cells.

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE lable 3,8.6-1 (continued)
REQUIREMENTS

The Category A imit specified for specific gravity for each
pilot cell is a [1.200] (0.015 below the manufacturer's
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. 3), the specific gravity
readings are based on a temperature of 77'F (25'C).

The specific gravity readings are corrected for actual
electrolyte temperature and level. For each 3'F (1.67'C)
above 77'F (25'C),1 point (0.001) is added to the reading; e

1 point is subtracted for each 3*F below 77'F. The specific
c vity of the electrolyte in a cell increases with a loss
01 water due to electrolysis or evaporation. Level
correction will-be in accordance-with manufacturer's-
recommendations. Footnote b of lable 3.8.6-1 requires the
above rientioned correction for electrolyte level and
temperature, with the exception that level correction is not
required when battery charging current, while on 'loat
charge, is < 1 amp for station service batteries and,

A < 0.5 amp for DG batteries. This currert provides, in
G general, an indication of overall battery condition.

Because of specific gravity gradients that are oroduced
during the recharging process, delays of several days 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. 3). Footnote c to Table 3.8.6-1
allows the float charge current to be u M as an alternate
to specific gravity for up to 7 days following a battery
recharge. <

Category B defines the normal parameter limits for each
connected cell. The term " connected cell" excludes any
battery cell that may be jumpered out.

The Category B limits specified for electrolyte level and
float voltage are the same as those specified for Category A
and havt been discussed above. The Category B limit
specified for necific gravity for ecch connected csil is
a 1.195 (0.020 3elow the manufacturer's fully charged,
nominal specific gravity) with the average of all connected

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

$URVEILLANCE Table 3.8.6-1 (continued) '

REQUIREMENIS
cells [1.205] (0.010 below the manufacturer's fully charged, i

nominal specific gravity). These values are based on |
manufacturer's recommendations. The minimum s)ecific l
gravity value required for each cell ensures tlat the
effects of a highly charged or newly installed cell do not
mask overall degradat(on of the battery. Footnote b to
Table 3.8.6-1 requires conetts of specific gravity for
electrolyte temperature cnd level. This level correction is
not required when battery charging current, while on float
charge, is < 1 am) for station service batteries and

0.5 amp for DG 3atteries.<

Category C defines the Allowable Values for each connected
cell. These values, althov/ 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)
ensure that the plates suffer no physical damage and
maintain adequate electron transfer capability. The
Category C Allowable Value for voltage is based on IEEE-450
(Ref. 3), which states that a cell voltage of 7.07 V or
below, under float conditions and not caused by elevated
temperature of the cell, indicates internal tell problems
and may require cell replacement.

The Category C Allowable Value of average specific gravity
[a 1.195], is based on manufacturer's recommendations (0.020
below the manufacturer's recommended fully charged, nominal
specific gravity). In addition to that limit, it is
required that the spe ific gravity for each connected cell
must be no less than u.020 below the average of all
connected cells. This limit ensures that the effect of a
highly charged or new cell does not mask overall degradation
of the battery. The footnotes to Table 3.8.6-1 that apply
to specific gravity are applicabie to Category A, B, and C
specific gravity.

(continuad)
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Battery Cell Parameters
; B 3.8.0
.,

! BASES (continued)
| |

1 REFERENCES 1. FSAR, Chapter [6].
,

2. FSAR, Chapter [15].
I

"

3. IEEE Standard 450, 1987.
i;

- a
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Inverters-Operating
B 3.8.7

8 3.8 ELECTRICAL POWER SYSTEMS I

' B 3.8.7 inverters-Operating

BASES

BACKGROUND The inverters are the preferred source of power for the AC
vi+.a1 buses because of the stability and reliability they
achieve in being powered from the 120 VOC battery source.
There is one inverter per AC vital bus, making a total of )
four inverters. The function of the inverter is to convert
DC electrical power to AC electrical )ower, thus prosiding'

an uninterruptible power source for tie instrumentation and
controls for the Reactor Protection System (RPS) and the
Emergency Core Cooling Systems (ECCS) initiation.

Saecific details on inverters and their operating
claracteristics are found in FSAR, Chapter [8] (Ref.1).

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the FSAR, Chapter [6] (Ref. 2) and

Chapter (IS] (Ref. 3), assume Engineered Safety Feature
-ystems are OPERABLE. The inverters are designed to provide
the required capacity, capability, redundancy, and
reliability to ensure the availability of necessary power to
the RPS and ECCS instrumentation and controls so that the
fuel, Reactor Coolant System, and containment design limits
are not exceeded. These limits are discussed in more detail
in the Bases for Section 3.2, oower Distribution Limits;
Section 3.4, Reactor Coolart System (RCS); and Section 3.6,
Containment Systems.

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the design basis of the unit. This includes
maintaining electrical power sources OPERABLE during
accident conditions in the event of:

a. An assumed loss of all offsite AC electrical power or
all onsite AC electrical power; and

b. A worst case single failure.

The inverters are a part of the distribution system and, as
such, satisfy Criterion 3 of the NRC Policy Statement.

(continued)
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j Inverters-Operating

B 3.8.7 ;

|- !

j- BASES (continued) ;

i
i LC0 The inverters ensure the availability of AC electrical power
I for the instrumentation for the systems required to shut
I down the reactor and maintain it in a safe condition after
f an anticipated operational occurrence (A00) or a postulated ,

j DBA.
1

i Maintaining the required inverters OPERABLE ensures t% t the
j redundancy incorporated into the design of the RPS and ECCS
: instrumentation and controls is maintained. The four

battery powered inverters ensure an uninterruptible su) ply1

! of AC electrical power to the AC vital buses even if t1e
j 4.16 kV safety buses are de4 energized.
I

j OPERABLE inverters require that the vital bus be powered by
the inverter via inverted DC voltage. This requirement4

assumes that a correct DC voltage (120 V) is-ap) lied, that a,

correct AC voltage is at the output, and that t1ese voltages
j are within the design voltage and frequency tolerances.

! -This LCO is modified by a Note allowing-[two)-inverter [s] to
j be disconnected from their associated DC buses for
! s 24 hours. This allowance is prov'ded-to perform an
{ equalizing charge on one battery. 4/ the inverters were not
i disconnected, the-resulting voltage condition might damage
; the inverters energized from their associated DC bus.
| Disconnecting the inverters is allowed provided that the
; associated AC vital buses are energized from their Class 1E

constant voltage source transformer and that the AC vital
,

i buses for the other division (s) are energized from the
: . associated inverters-connected to their DC buses. These-
;- provisions minimize the loss of equi > ment that o: curs in the
i event of a loss of offsite power .T1e 24 hour time period
j for the allowince minimizes the time during_which a loss of
; offsite power could result in the loss of-equipment ~

energized from the affected AC vital bus while it takes intoi

! consideration the time-required to perfonn an equalizing
j charge on-the oatteries.
:

: The intent of the Note is to limit the number of inverters
: that may be disconnected. 'Only those inverters associated
j with the single battery undergoing-an equalizing charge may

be disconnected. All other inverters must be aligned to
: their associated batteries, regardless of--the-number of-
| inverters or plant design.

,

i

; ~

[ (continued)
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inverters-Operating
B 3.8.7

BASES (continued)

|

APPLICABILITY The inverters are required to be OPERABLE in MODES 1, 2,
and 3 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

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

J

Inverter requirement for MODES 4 and 5 are covered in the
Bases for LCO 3.8.8, " inverters-Shutdown."

ACTIONS A.1 and A.2

With a required inverter inoperable, its associated AC vital
bus becomes inoperable until it is manually re-energized
from its Class 1E constant voltage source transfonner.
LC0 3.8.9 addresses this dction; however, pursuant to
LC0 3.0.6, these actions would not be entered even if the AC
vital bus were de-energized. Therefore, the Required
Actions of Condition A are modified by a Note to require
ACTIONS for LC0 3.8.9 be entered immediately. This ensures
the vital bus is returned to OPERABLE status within 2 hours.

Required Action A.1 allows 24 hours to Tix the inoperable
inverter and return it to service. The 2 hour limit is
based upon engineering judgment and takes into consideration
the time required to repair an inverter and the additional
risk to which the unit is exposed because of the inverter
inoperability. This risk has to be balanced against the
risk of an immediate shutdown, along with the potential

i challenges to safety systems that such a shutdown might
entail. When the AC vital bus is powered from its constant
voltage source, it is relying upon interruptible AC
electrical power sources (offsite and onsite). Similarly,
the uninterruptible, battery backed, inverter source to the
AC vital ouses is the preferred source for povering
instrumentation trip setpoint devices.

(continued)
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Inverters-Operating
B 3.8.7

BASES

i

ACTIONS E.1 and B.2
(continued)

If th: inoperable devices or components cannot be restored
to OPERABLE status within the associated Completion Time,
The unit must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 12 hours and +9 MODE 4 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the recuired plant
conditions from full power conditions in an orcerly manner
and without challenging unit systems.

SURVEILLANCE SR 3.8.7.1
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
instrumentation connected to the AC vital buses. The 7 day

O Frequency takes into account the redundant capability of the
inverters and other indications available in the control
room that alert the operator to inverter malfunctions.

REFERENCES 1. FSAR, Chapter [8] .

2. FSAR, Chapter [6] .

3. FSAR, Chapter _ [15] .

O
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Inverters-Shutdown
B 3.8.8

B 3.8 ELECTRICAL POWER SYSIEMS

! B 3.8.8 inverte rs -Shu .down

BASES
, _ .

BACKGPOUND A description of the inverW s is provided in the Bases for
LCO 3.8.7, " Inverters-Operating."

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the FSAR, Chapter [6] (Ref.1) and

Chapter [15] (Ref. 2), assume f.ngineered Safety Feature
systems are G ERABLE. The DC to AC inverters are designed
to provide the required capacity, ca) ability, redundancy,
and reliability to ensure the availajility of necessary
power to the Reactor Protection System and Emergency Core
Cooling Systems instrumentation and controls so that toe
fuel, Reactor Coolant System, and containment design limits
are not exceeded.

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

The pr:CiBILITY of the minimum inverters to each AC vital

bus during MODES 4 and 5 ensures that:

a. The facility can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability are
available for monitoring and maintaining the unit
status; and

c. Adequate power is available to mitigate events
postulated during shutdown, such as an inadvertent
draindown of the .cssel or a fuel handling accident.

The inverters were previously identified as part of the
Distribution System and, as such, satisfy Criterion 3 of the
NRC Policy 5:.atement.

i

(continued)
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i
: Inverters-Shutdown
| 8 3.8.8
.

BASES (continued),

{
LC0 The inverters ensure the availability of electrical power

for the instrumentation for systems required to shut down
the reactor and maintain it in a safe condition after an
anticipated operational occurrence or postulated DBA. The
battery powered inverttrs provide uninterruptible supply of

! AC electrical power to the AC vital buses even if the
4.16 kV safety buses are de-energized. OPERABLE inverters
require the AC vital bus be powered by the inverter through
inverted PC voltage. This ensures the availability of
sufficient inverter power sources to operate the plant in a

_

safe manner and to mitigate the consequences of postulated
; events during shutdown (e.g., fuel handling accidents and

inadvertent reactor vessel draindown).

APrLICABILITY The inverters required to be OPERABLE in MODES 4 and 5 and
also any time during movement of irradiated fuel assemblies
in the [ primary or seconuary] containment provide assurance
that:

a. Systems to provide adequate coolant inventory makeep '

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
available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the usat in a cold
shutdown condition or refueling condition.-

Inverter requirements for MODES 1, 2, and 3 are covered in
LC0 3.8.7.

-

.

'

ACTIONS A.I. A.2.1. A.2.2. A.2.3 and A.2.4

If two divisions are required by LC0 3.8.10 " Distribution
Systems-Shutdown," the remaining OPERABLE inverters may be

(continued)
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Inverters-Shutdown
B 3.3.8

BASES

|

ACTIONS A,1. A.2.1. A.2.2. A.2.3, and A.2.4 (continued)

capable of supporting sufficient required feature (s) to
allow continuation of CORE ALTERATIONS, fuel movement, and
operations with a potential for draining the reactor vessel.
By the allowance of the o) tion to declare required
feature (s) inoperable wit 1 the associated inverter (s)
inoperable, appropriate restrictions are implemented in
accordance with the affected required feature (s) of the
LCOs' ACTIONS. In many instances, this option may involve
undesired administrative efforts. Therefore, the allowance
for sufficiently conservative actions is made (i.e., to
suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies in the [ primary or secondary] containment, and
any activities that could result in inadvertent draining of
the reactor vessel).

Suspension of these activities shall not preclude completiong

of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events, it is further required to immediately
initiate action to restore the required inverters and to
continue this action until restoration is accomplished in
order to provide the necessary inverttr power to the plant
safety systems.

'

'lotwithstanding performance of the above conservative
Required Actions, the unit is still without sufficient AC
vital power sources to operate in a safe manner. Therefore,
action must be initiated to restore the minimum required AC
vital power sources and continue until the LC0 requirements
are restored.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required inverters should be com)leted as
quickly as possible in order to minimize the time tie plant
safety systems may be without power or powered from a
constant voltage source transformer.

SURVEILLANCE SR 3.8.8.1
REQUIREMENTS

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers

(continued)
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Inverters--Shutdown
i B 3.8.8
i

BASES

!

i
SURVEILLANCE SR 3.8.8.1 (continued)
REQUIREMENTS

closed and AC vital buses energized from the inverter. The
I verification of proper voltage and frequency output ensures

that the required power is readily available for the
instrumentation 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 alert the operator to inver+9r malfunctions.

REFEPENCES 1. FSAR, Chapter [6].

2. FSAR, Chapter [15] .

--

|

\
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Distribution Systems-Operating
8 3.8.9

B 3.8 ELECTRICAL POWER SYSTEMS

i B 3.8.9 Distribution Systems-Operating

BASES

BACKGROUND The onsite Class 1E AC and DC electrical power distribution
system is divided into redundant and independent AC, DC, and
AC vital bus electrical power distribution subsystems.

The primary AC distribution system consists of three 4.16 kV
Engineered Safety Feature (ESF) buses each having an offsite
source of power as well as a dedicated onsite diesel
generator (DG) source. Each 4.16 kV ESF bus is normally
connected to a normal source startup auxiliary transformer
(SAT) (20). During a loss of the normal offsite power
source to the 4.16 kV ESF buses, the alternate supply
breaker from SAT 2C attempts to close. If all offsite
sources are unavailable, the onsite emergency DGs supply
power to the 4.16 kV ESF buses.

The secondary plant distribution system in:ludes 600 VAC
emergency buses 2C and 2D and associated load centers, and
transfomers.

The 120 VAC vital buses 2YVI, 2YV2, 2VV3, and 2YV4 are
arranged in four load groups and are normally )owered from
DC. The alternate power supply for the vital auses is a
Class 1E constant voltage source transformer powered from
the same division as the associated inverter, and its use is

,

governed by LC0 3.8.7, " Inverters-0perating." Eacht

constant voltage source transformer is powered from AC.

There are two independent 125/250 VDC station service
| electrical power distribution subsystems and three

independent 125 VDC DG electrical power distribution
subsystems that support the necessary power for ESF
functions.

The list of all distribution buses is presented in
Table B 3.8.9-1.

-

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the FSAR, Chapter [6] (Ref.1) and

Chapter [15] (Ref. 2), assume ESF systems are OPERABLE. The

(contintid)
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Distribution Systems--Operating
B 3.8.9

PASES

I

APPLICABLE AC and DC riectrical power distribution systems are designed
SAFETY ANALYSES to provide sufficient capacity, capability, redundancy, and

(continued) reliability to ensure the availability of racessary power to
ESF systems so that the fuel, Reactor Coolant System, and
containmtnt design limits art not exceeded. These limits
are di*russed in more detail in the Bases for Section 3.2
Power Distribution Limits; Section 3.4, Reactor Coolant
System (RCS); and Section 3.6 Containment Systems. 5

The OPERABILITY of the AC, DC, and AC vital bus electrical
power distrioution subsystems is consistent with the initial
assumptions of the accident analyses and is based upon
meeting the design basis of the unit. This includes
maintaining distribution systems OPERABLE during accident
conditions in the event of:

a. An assumed loss of all offsite power or all onsite
electrical power; and+

b. A worst c we single failure.

The AC and DC electrical power distribution system satisfies
Criterion 3 of the NRC Policy Statement.

LC0 The required electrical power distribution subsystems listed
in Table B 3.8.9-1 ensure the availability of AC, DC, and AC
vital bus elec;rical power for the systems required to shut
down the reactor and maintain it in a safe condition after
an anticipated operational occurrence (A00) or a postulated
DBA. The AC, DC, and AC vital bus electrical power
distribution subsystems are rcquired to be OPERABLE.

Maintaining the [ Division 1 and 2] AC, DC, and AC vital bus
electric.al power distribution subsystems OPERABLE ensures
that the redundancy incorporated into the design of ESF is
not defeated. Therefore, a single failure within any system
er within the electrical power distribution subsystems will
not prevent safe shutdown of the reactor.

The AC, DC, and AC vital bus electrical power distribution
subsystems require the associated buses and electrical
circuits to be energized to their proper voltages,

t

[' (contirved)
. . . .
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Distribution Systems--Operating
B 3.8.9

BASES

|

LCO in addition, tie breakers between redundant safety related .

(continued) AC, DC, and AC vital bus power distribution subsystems, if )
they exist, must be open. This prevents any eitctrical |

| malfunction in any power distribution subsystem from
propagating to the redundant subsystem, which could cause1

the failure of a redundant subsystem and a loss of essential i
'

safety function (s). If any tie breakers are closed, the
affected redundant electrical power distribution subsystems
are considered inoperable. This applies to the onsite,
saiety related, redundant electrical power distribution
subsystems, it does not, howeve , preclude redundant
Class IE 4.16 kV ESF buses from being : swered from the some
offsite circuit.

,

J

APPLICABILITY The electrical power distribution subsystems are required to
be OPERABLE in MODES 1, 2, and 3 to ensure that:

,

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A90s or abnormal transients; and

b. Adequate core coolinp is provided, and containment
OPERABILITY and other vital fune.tions are maintained
in the event of a postulated DBA.

Electrical power distribution subsystem requirements for
MODES 4 and 5 are covered in the Bases for LC0 3.8.10,
" Distribution Systems--Shutdown."

,

ACTIONS 61
' With one or more required AC buses, load centers, motor

control centers, or distribution panels in one division
inoperable, the remaining AC electrical power distribution
subsystems are capable of supporting the minimum safety
functions necessary to shut down the reactor ar.d maintain it
in a safe shutdown condition, assuming no single failure.
The o,crall reliability is reduced, however, because a
single failure in the remaining power distribution
subsystems could result in the minimum required ESF
functions not being suppotted. Therefore, the required AC

(continued)
.-
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Distribution Systems-Operating *

B 3.8.9

BASES
,

ACTIONS M (continued)

buses, load centers, motor control centers, and distribution
panels must be restored to OPERABLE status within 8 hours.

The Condition A worst scenario is one division without AC
power (i.e., no of fsite power to the division and the
associated DG inoperable), in this condition, the unit is
more vulnerable to a complete loss of AC power. It is,

therefore, imperative that the unit operators' attention be
,

focused on minimizing the potential for loss of power to the
remaining divl'., ion by stabilizing the unit, and on restoring
>ower to the affected division. The 8 hour time limit
)efore requiring a unit shutdown in this Condition is
acceptable because:

a. There is a potential for decreased safety if the unit
operators' attention is diverted from the evaluations
and actions necessary to restore power to the affected
division to the actions associated with taking the
unit to shutdown within this time limit.

O L. The potential for an event in conjunction with a
single failure of a redundant component in the
division with AC power. (The redundant component is
verifiad OPERABLE in accor'hnce with

| Specification 5.8, " Safety function Determination
Prograc (SFDP).")

The second Completion Time for Required Action A.1
establishes a limit on the maximum time allowed for any;

| combinati0n of required distribution subsy:tems to be
i inoperable during any single contiguous occurrence of

failing to meet the LCO. If Condition A is entered while,i

l for instance, a DC bus is inoperable and subsequently
I returned OPERABLE, this LC0 may already have been not met
| for up to 2 hours. This situation could lead to a total

duration of 10 hours, since initial failure of the LCO, to'

' restare the AC distribution system. 'At this time a DC
i circuit could again become ino)erable, and AC distribution i

could be restored OPERABLE. T11s could continue
indefinitely.

|
This Completion Time allows for an exception to the normal
" time zero" for beginning the allowed outage time " clock."
This results in establishing the " time zero" at the time

O (contiuued)O
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Distribution Systems-Operating
B 3.8.9

BASES
~

1

ACTIONS A.1 (continued)

this LC0 was initially not met, instead of at the time
Condition A was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the
LCO indefinitely.

_ _

L1
With one AC vital bus inoperable, 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. Overall reliability is
reduced, however, since an additional single failure could
result in the minimum required ESF functio.is not being
supported. Therefore, the required AC vital bus must be
restored to OPERABLE status within 2 hours.

Condition B represents one AC vital bus without power;
potentially both the DC source and the associated AC source
are nonfunctioning. In this situation the plant is
significantly more vulnerable to a complete loss of all
noninterruptible power. It is, therefore, imperative that
the operator's attention focus on stabilizing the plant,
minimizing the potential for loss of )ower to the reinaining
vital buses, and restoring power to tie affected AC vital
buses.

This 2 hour limit is more conservative than Completion Times
allow for the majority of components that are without
adequate vital AC power. Taking exception to LC0 3.0.2 for
components witiuut adequate vital AC power, that would have
Required Action Ccmpletion Times shorter than 2 hours if
declared inoperable, is acceptable because of:

a. The potential for decreaseu safety when requiring a
change in plant conditions (i.e., requiring a
shutdown) while not allowing stable operations to
continue;

(continued)
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B 3.8.9

BASES
.

<

ACTIONS L1 (continued)
-

o. The potential for decreased safety when requiring
entry into numerous applicable Conditions and Required
Actions for components without adequate _ vital AC
power, while not providing sufficient time for the
operators to perform the necessary evaluations and
actions to restore power to the affected division; and

c. The potential for an event in conjunction with a ingle
failure of a redundant component.

The 2 h Completion Time takes into account the importance
to saf' of restoring the AC vital bus to OPERABLE status.

'

the re dant capability afforded by the cther OPERABLE
vital .;es, ar.d the low probability of a DBA necurring

; during this period.

The second Completion Time for Required Action B.1
establishes a limit on the maximum tire allowed for any
combi'ition of required distribution subsystems to be =

inoperable during any single contiguous occurrence of

O failing to meet the LCO. If Condition B is entered while,
for instance, an AC bus is inoperable and subsequently
returned OPERABLE, the LC0 may already have been not met for
up to 8 hours. This situation could lead to a total
duration of 10 hours, since initial failure of the LCO, to
restore the vital bus distribution _ system. At this time an
AC division could again beenne inoperable, and vital bus
distribution could be restored OPERABLE. This could
continue indefinitely.

This Completion Time allous for an exception to the normal
" time zero" for beginning the allowed outage time " clock."
This allowance tesults in establishing the " time zero" at
the time that the LCO was initially not met, instead of at
the time that Condition B was entered. The 16 hour
Completten Time is an acceptable limitation on this

_ potential to fail to meet the LC0 indefinitely.
_

C.1

With one station service DC bus inoperable, the remaining DC
electrical power distribution subsystem is capable of
supporting the minimum safety functions necessay to shut

(continued)
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Distribution Systems-Operating
B 3.8.9

BASES

ACTIONS L1 (continued)

down the reactor and maintain it in a safe shtdown
condition, assuming no single failure. The ovaall
reliability is reduced, however, because a single failure in
the remaining DC electrical power distribution subsystem
could result in the minimum required ESF functions not being
supported. Therefore, the required DC buses must be
restored to OPERABLE status within 2 hours.

Condition C represents one division without adequate DC
power, potentially with both the battery significantly
degraded and the associated charger nonfunctioning. In this
situation the plant is significantly more vulnerable to a
complete loss of all DC power. It is, therefore, imaerative
that the operator's attention focus on stabilizing tie
plant, minimizing the potential for loss of power to the
remaining divisions, and restoring power to the affected
division.

This 2 hour limit is more conservative than Completion Times
allowed for the majority of components that would be without
power. Taking exception to LC0 3.0.2 for components without
adequate DC power, which would have Required Action
Completion Times shorter than 2 hours, is acceptable because
of:

a. The potential for decreased safety when requiring a
change in plant conditions (i.e., requiring a
shutdown) while not allowing stable operations to
continue;

b. The potential for decreased safety when requiring
entry into numerous applicable Conditions and Required
Actions for components without DC power, while not
providing sufficient time for the operators to perform
the necessary evaluations and actions for restoring
power to the affected division;

c. The potential for an event in conjunction with a
single failure of a redundant component.

The 2 hour Completion Time for DC buses is consistent with
Regulatory Guide 1.93 (Ref. 3).

1

1

(continued)
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Distribution Systems-Operating
B 3.8.9

BASES

i

ACTIONS [_d (continued)

The second Completion Time for Required Action C.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of

| failing to meet the LCO. If Condition C is entered tahile,
for instar e, an AC bus is inoperable and subsequently
restored L ERABLE, the LCO may already have been not met for
up to 8 hours. This situation c.ould lead to a total
duration of 10 hours, since initial failure of the LCO. to ,

restore the DC dirt ibution system. At this time, an AC
division could again become inoperable, and DC distribution
could be restored OPERABLE. This could continue
indefinitely.

This Completion Time allows for an evception to the normal
" time zero" for beginning the allov.ed outage time " clock."
This allowance results in establishing the " time zero" at
the time the LCO was initially not met, instead of at the
time Condition C was antered. The 16 hour Completion Time
is an acceptable limitation on this potential of failing to
meet the LC0 indefinitely.

0.1 and 0.2

If the inoperable distribution subsystem cannot be restored
to OPERABLE status withi the associated Completion Time,
the unit must be brought to a MODE in which the LCO does not

,

apnly. To achieve this status, the plant must be brought to1

at least MODE 3 within 12 hours and to MODE 4 within
36 hours. The allowed Completion Iimes are reasonable,
based on operating experience, to reach the recuired plant-
conditions from full power conditions in an orcerly manner
and without challenging plant systems.

LJ

With one or more DG DC buses inoperable, the associated

DG(s) may be incapable of performing (their intendedIr, this situation the DG s) must be immediatelyfunctions.
declared inoperable. This action also requires entry into
applicable Ccnditions and Required Actions of LCO 3.8.1, "AC
Sources-Operating."

O (continued)
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Distribution Systems-Operating
B 3.8.9 I

BASE:> (continued)

i

SURVEILLANCE SR 3 . 8. 9.1,
REQUIREMENTS

This Surveillance verifies that the AC, DC, and AC vital bus
electrical power distribution systems are functioning
properly, with all the required circuit breakers closed and-

the buses energized from normal lower. The verification of
proper voltage availability on t1e buses ensures that the
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, DC, and AC vital bus
electrical power distribution subsystems, and other
indications available in the control room that alert the
operator to subsystem malfunctions.

.

REFERENCES 1. FSAR, Chapter [6] .

2. FSAR, Chapter [15] .

3. Regulatory Guide 1.93, December 1974.

. _ .

1

|

.
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Distribution Systems-Operating
B 3.8.9

Table B 3.8.9-1 (page 1 of 1)
AC and DC Electrical Power Distribution System

,:.

TYPE VOLTAGE [ DIVISION 1]* [ DIVISION 2]*
.

AC safety [4160V] [ESF Bus] [NB01] [ESF Bus] [NB02]
buses

[480V] Load Centers Load Centers
[NG01,NG03] [NG02, NG04]

[480 V] Motor Control Motor Control
Centers Centers

[NG01A,NG011, [NG02A,NG021,
NG01B, NG03C, NG028, NG04C
NG031,NG030] NG041,NG04Dj

[120 V] Distribution Distribution
Panels Panels

[NP01.NP03] [NP02, NP04]

DC buses [125V] Bus (NK01] from Bus [NK02] from
battery [NK11] and battery [NK12] and

charger [NK21] charger [NK22]

O Bus [NK03] from Bus [NK04] from
battery [NK13] and battery [NN14] and

chargar [NK23] charger [NK24]

Distribution Distribution
Panels Panels

[NK41, NK43, NK51] [NK42, NK44, NK52]

AC vital [120V] Bus [NN01: from Bus [NN02: from
;

buses inverter ;NN11] inverter ;NN12]
connected to bus connected to bus

[NK01] [NK02]

Bus [NN03: frem Bus [NN04: from
inverter NN13] inverter NN14]

connected to bus connected to bus
| [NK03] [NK04]

* Each [ division] of the AC and-DC electrical power distribution system is
; a subsystem.

|

O
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Distribution Systems-Shutdown
i

B 3.8.10 j

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems-Shutdown

BASES

BACKGROUND A description of the AC, DC, and AC vital bus electrical
power distribution system is provided in the Bases for
LC0 3.8.9, " Distribution Systems-Operating."

,

! ^

APPLICABLE The initial conditions of Design Basis Accident and
SAFETY ANALYSES transient analyses in the FSAR, Chapter [6] (Ref.1) and

Chapter [15] (Ref. 2), assume Engineered Safety feature
(ESF) systems are OPERABLE. The AC, DC, and AC vital bus
electrical power distribution systems are designed to

~

provide sufficient capacity, capability, redundancy, andj

reliability to ensure the availability of necessary power to
ESF sy tems so that the fuel, Reactor Coolant System, and
containment design limits are not exceeded.

The OPERABILITY of the AC, DC, and AC vital bus electrical
power distribution system is consistent with the initial
assumptions of the accident analyses and the requirements
for the supported systems' OPERABillTY.

The OPERABILITY of the minimum AC, DC, and AC vital bus
electrical power sources and associated power distribution

i subsystems during MODES 4 and 5 ensures that:

; a. The facility can be maintained in the shutdown or
refueling condition for extended periods;

i b. Suf ficient instrumentation and centrol capability is
available for mcnitoring and maintaining the unit
status; and

i c. Adequate power is p)ovided to mitigate events
| postulated during shutdown, such as an inadvertent
| draindown of the vessel or a fuel handling accident.
|

The AC and DC electrical power distribution systems satisfy
Criterion 3 of the NRC Policy Statement.

i

(continued)
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Distribution Systems--Shutdown
B 3.8.10

BASES (continued)
,__

d

LCO Various combinations of subsystems, equipment, and
components are required OPERABLE by other LCOs, depending on
the specific plant condition. Implicit in thote
requiremer ts is the required OPERABILITY of necessary
support reouired features. This LC0 explicitly requires.
energ:;ation of the portions of the electrical distribution
system necessary to support OPERABILITY of Technical
Specifications required systems, equipment, and
components--both specifically addressed by their own LCO,
and implicitly required by the definition of OPERABILITY.4

Maintaining these portions of the distribution system
energized 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 and inadvertent reactor vessel
draindown).

_

APPLICABILITY The AC cnd DC electrical power distribution subsystems
required to be OPERABLE in H0 DES 4 and 5 and during movement

O of irradiated fuel assemblies in the [ secondary] containment
provide assurance that:

a. Systems to provide adequate coolant inventory makeup
are c.vailable 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
available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The AC, DC, and AC vital bus electrical power distribution
subsystem requirements for MODES 1, 2, and 3 are covered in
LCO 3.8.9.

i

\s (continued)
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Distribution Systems-Shutdoen
B 3.8.10

BASES (contir9ed)

ACTIONS A.I. A.2.1. A.2.2. A,?.3. A.2.4. and A.2.5

Although redundent required features may require redundant
divisions of electrical power distribution subsystems to bei

OPERABLE, one OPERABLE distribution subsystem division may
be capable of supporting sufficient required features to
allow continuation of CORE ALTERATIONS, fuel movement, and
operations with a potential for draining the ree: tor vessel.
By allowing the option to declare required features
associated with an incperable distribution sub:ystem
inoperable, appropriate restrictions are implemented in
accordance with the affected distribution subsystem LC0's
Required Actions. In many instances this option may involve
undesired administrative efforts. Therefore, the allowance
for suf ficiently conservative actions is made, (i.e., to
suspend CORE ALTERATIONS, during movement of irradiated fuel
assemblies in the [ secondary] containment, and any
activities that could result in inadvertent draining of the
reactorvessel).

Suspension o' these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC and DC electrical
power distribution subsystems ard to continue this action
until restoration is accomplished in order to provide the
necessary power to the plant safety systems.

Notwithstantling performance of the above conservative
Required Actions, a required residual heat removal-shutdown
cooling (RHR-SDC) subsystem may be inoperable. In this
case, these Required Actions of Condition A do not
adequately address the concerns relating to coolant
circulation and heat removal. Pursuant to LC0 3.0.6, the
RHR-SDC ACTIONS would not be entered. Therefore, the
Required Actions cf Condition A direct declaring RHR-SOC
inoperable, which results in taking the appropriate RHR-SDC
ACTIONS.

The Completion Time of immediately is consistent sith the
required times for actions requiring prompt attention. The
restoration of the required distribution subsystems should
be completed as quickly as possible in order /> minimize the
time the plant safety systems may be without power.

.

(continued)
.

|
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Distribution Systems-Shutdo.en
B 3.8.10

BASES (continued)
f

SURVEILLANCE SR 3.8.10.1
REQUIREMENTS

This Surveillance verifies that the AC, DC, and AC vital bus
electrical power distribution subsystem is functioning
properly, with the buses energized. The verification of
proper voltage availability on the buses ensures that the
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 electrical power distribution
subsystems, as well as other indications available in the
control room that alert the operator to subsystem
malfunctions.

REFERENCES 1. FSAR, Chapter [6] .

2. FSAR, Chapter [15].

O
;

!

|

|

C\
U
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i

Refueling Equipment Interlocks
B 3.9.1

B 3.9 REFUELING OPERATIONS

B 3.9.1 Refueling Equipment Interlocks
i

BASES

T

BACKGROUND Refueling equipment interlocks restrict the operation of the,

refueling equipment or the withdrawal of conteci rods to
reinforce unit procedures that prevent the reactor from
achieving criticality during refueling. The refueling

.'interiock circuitry senses the conditions of the refueling
equipment and the control rods. Depending on-the sensed
conditions, interlocks are actuated to prevent the operation ,

of the refueling equipment or the withdrawal of control
rods.

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 coldThe control rods, when tully inserted,conditions (Ref.1.
serve as the system capable of maintaining the reactor
subcritical in cold ct ..%tions during all fuel movement
activities and accidents.

One channel of instrumentation is provided to sense the
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 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 shutdown or refueling position, the indicated conditions
are combined in logic circuits to determine it 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
the core and loaded with fuel-inserts a control rod
withdrawal block in the Control- Rod Drive System to prevent-
withdrawing a control rod.

The refueling platforn bas.two mechanical switches that open
before the platform or any of its. hoists are physically

(continued)',
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Refueling Equipment Intetlocks
B 3.9.1

BASES

3AttiROUND located over the reactor vessel. All iefue?ing hoists have
(ontinued) switches that open when the hoists are loaded with fuel.

Tb- refueling interlocks uu. thesa indications to prevent
_ optration of the refuel bg equipment with fuel loaded over
/~ the core whenever an; .untrol rod is withdrawn, or to

prevent control rod withdrawal whenever fuel loa i
refueling equipment is over the core (Ref. 2).

he hoist switck , open at a load lighter than tha weight of
sincie fuel ar cably in water.

?LICABLE 6e fueling interloch are explicitly assumed in the FSAR
*(Y ANALYSE? is for the control rod removal error during refueling'

3) and the fuel assembly insertion error during.

' ling (Ref. 4). These analyses evaluate then

JEnces of Control rod withdrawal during refueling and9e

alst tuel assembly insertion with a control rod withdrawn.
,

A prtmpt reactivity excursion curing refueling could
potentially result in fuel failare with subsequent release
of radioactive material to the environment.

Criticality and, therefore, subsequent prcmpt reactivity
excursions are prevented during the 5sertion of h:-
provided all control rods are full; erted l'irino the fuel'

insertion. The refueiing interloch .. comp! nn tl n ?f
preventing loading of fuel into the more with any : : . , .
rod withdraw m N nreventing withdrawal of a roc rrom the -

core during - L.uing.

Tb .ufueling platform location switches activata at a point
outside of tha reactor core such that, considering switch
hysteresis anu niaximum platform momentum toward the core at
the tite of power lor,s with a fuel assembly loaded and a
control rod witndrawn, the fuel is not over the core.

Refueling equipment interlocks satisfy Criterion 3 of the'

NRC Policy Statement.

_

:.L fo prevent c.-iticality during refueling, the refueling
interlocks ensure that fuel assemblies are not loaded with
any control rod withdrawn.

(continued)
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Refueling Equipment Interlocks
B 3.9.1

BASES
,

!
I

LC0 To prevent these conditions from developing, the
(continued) all-rods-in, the refueling platform aosition, the refueling

platform fuel grapple fuel loaded, t1e refueling platform ''

| trolley frame mounted hoist fuel loaded, the refueling
' platform monorail mounted heist fuel loaded, the refueling

platform fuel grapple fully retracted position, and the
service platform hoist fuel loaded inputs are required to be
OPERABLE. These inputs are combined in logic circuits,
which provide refueling equipment or control rod blocks to
prevent operations that could result in criticality during
refueling operations.

APPLICABILITY In MODE 5, a 3rompt reactivity excursion could cause fuel
damage and su) sequent release of radioactive material to the
envi.onment. The refueling equipment interlocks protect
agai st prompt reactivity excursions during H0DE 5. The
interlocks are required to be OPERABLE during in-vessel fuel
movement with refueling equipment associated with the
interlocks.

i in MODES 1, 2, 3, and 4, the reactor pressure vessel head is
j on, and COPE ALTERATIONS are not possible. Therefore, the

refueling interlocks are not required to be OPERABLE in
; these MODES.

_

ACTIONS M
W.th one or more of the required refueling equipment
interlocks inoperable (does not include the one-rod-out
interlock addressed in LCO 3.9.2), the unit must be placed
in a condition in which the LC0 does not apply. In-vessel

| fuel movement 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 in-vessel fuel movement shall not preclude
completion of movement of a component to a safe position.

(continued)
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Refueling Equipmer.t Interlocks
B 3.9.1

BASES (continued)

SURVEILLANCE SR 3.9.1.1-
hREQUIREMENTS
*Performance of a CHANNEL FUNCTIONAL TEST demonstrates 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 nerformed by any series of
sequential, overlapping, or total channel steps so that the
entire channel is tested. '

't6Tha 7 day Frequency is based on engineering judgment and is
considered adequate in view of other indications of
refueling interlocks and their associa*ed input statue that
are available tc unit operations personnel

,

REFERENCES 10 CFR 50, Appendix A, GDC 26...

2. FSAR, Section (7.6.1].

3. FSAR, Section [15.1.13].

4. FSAR, Section (15.1.14].

==

J

%
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Refuel Position-One-Rod-Out Interlock
D 3.9.2

1, B 3.9 REFUELING OPERATIONS

| B 3.9.2 Refuel Position One-Rod-Out Interlock -

I

BASES
v

i '

BACKGROUND The refuel position one-rod-out' interlock restricts the-
-

movement of control rods to reinforce unit procedures. that
-

prevent the reactor ftom becoming critical during refueling-
operations. During refueling operations, no more than one
control rod is permitted to be withdrawn.

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 subcritical in cold

; conditions.

The refuel position one rod-out interiock prevents the
selection of a second control rod for movement when any
other control: rod is not fully inserted (Ref. 2). It-is a-

logic circuit-that has redundant channels. It uses the all-
rods-in signal (from the control rod full-ia position r

i indicators discussed in LC0 3.9.4, ' Control Rod Position
' Indication") and a rod selection signal (from the Reactor

Manual Control System).

This Specification ensures that the performance of the i

refuel position one-rod-out interlock-in the event of- a '
Design Basis Accident meets the assumptions used in the
safety analysis of Reference 3.

APPLICABLE- The refue''ng position one'-rod-out; interlock is explicitly.

SAFETY ANALYSES astumed in the FSAR analysis for the control rod removal
error during refueling-(Ref. 3). This analysis evaluates-

~ the consequences of: control: rod-witndrawal during refueling.
A-prompt reactivity excursion during refueling.could
potentially result in fuel failure with subsequent release- 1
of radioactive material to the environment.

The refuel po. ition one-rod-out Tinterlock and. adequate SDM'
(LCO 3.1.1) prevent criticality by preventing withdrawal of ;

more than one control rod. With one control rod withdrawn,

~(covinued)
_ _
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Refuel Position One-Rod-Out Interlock
B 3.9.2

BASES

I

APPLICABLE the core will remain subcritical, thereby preventing any
SAFETY ANALYSES prompt critical excursion.

(coritinued)
The refuel position one-rod-out interlock satisfies
Criterion 3 of the NRC Policy Stateme.it.

:
, ___

LCO To prevent criticality during MODE 5, the refuel position
one-rod-out interlock ensures r.) more than one control rod
may be withdrawn. Both channels of the refuel position

,

one-rod-out interlock are required to be OPERABLE.

.

APPLICABILITY In MC A 5, with the reactor mode switch in the refuel
positv..i, the OPERABLE refuel position one-rod-out interlock
provides protection against prompt reactivity excursions.

In MODES 1, 2, 3, and 4, the refuel position one-rod-out
interlock is not required to be OPERABLE and is bypassed.
In MODES 1 and 2, the Reactor Protection System
(LCO '.3.1.1) and the control rods (LC0 3.1. 2) provide
mitigation of potential reactivity excursions. In MODES 3
and 4, with the reactor mode switch in the shutdown
positica, a control rod block (LCO 3.3.2.1) er.sures all
control rods are inserted, thereby preventing criticality
during shutdown conditions.

__

ACTIONS 61 and A.2

With one or both channels of the refueling position
one-rod-out interlock inoperable the refueling interlocks
may not be capable of preventing more than one control rod
from beina withdrawn. This condition may lead to
criticality.

Control red withdrawal must imediately suspended, and
action must be imw:diately , itiated to full; insert all
insertable control rods in core cells containing one or more
fuel assemblies. Action must continue until all such
control rods are fully inserted. Control rods in core cells
containing no fuel assemblies do not affect the reactivity
of the core and, therefore, do not have to be inserted.

__. 8
(continue ') W
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Refuel Position One-Rod-Out Interlock
B 3.9.2

BASES (continued)4

|

SURVEILLANCE SR 3.9.2.1
REQUIREMENTS

Proper functioning of the refueling position one-rod-out
interlock requires the reactor modr switch to be in Refuei.
During co' .rol rod withdrawal in MODE 5, improper
positioning of the reactc mode sw'tch could, in some
instances, allow improper bypassing of required interlocks.
Therefore, this Surveillance imposes an additional level of
assurance that the refueling position one-rod-out interlock
will be OPERABLE when required. By " locking" the reactor
mode switch in the proper position, an additional
administrative control is in place to preclude operator
errors from resulting in unanalyzed operation.

The Frequency of 12 hours-is sufficient in view of other
auministrative controls utilized during refueling operations
to ensure safe operation.

SR 3.9.2.2

Performance of a CHANNEL FUNCTIONAL TEST on each channelO demonstrates the associated refuel position one-rod-outb 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 so that the entire channel is tested. The 7 day
Frequency is considered adeouata 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 to control rods not
fully inserted. To perform the required testing, the
applicable condition must be entered (i.e., a control rod
must be withdrawn from its full-in position). Therefore,
SR 3.9.2.1 has been modified by a Note that states the
CHANNEL FUNCTIONAL TEST is r.ot required-to be performed
until I hour after any control rod is withdrawn.

I

|

L

b (continued)O
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Refuel Position One-Rod-Out Interlock
8 3.9.2

i
1

f BASES (continued)
i
l

| REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.

2. FSAR, Section [7.6.1.1].~

i

i 3. FSAR, Section [15.4.1.1] .
i
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Control Rod Position
B 3.9.3

O
B 3.9 REFUELING OPERATIONS

B 3.9.3 Control Rod Position

BASES
.-

BACKGROUND Control rods provide the capability to maintain the reactor
subcritical under all conditions and to limit the potential
amount and rate of reactivity increase caused by a
malfunction in the Control Rod Drive System. During
refueling, movement of control rods is limited by the
refueling interlocks (! C0 3.9.1 and LC0 3.9.2) or the
control rod block with the reactor mode switch in the
shutdown position (LC0 3.3.2.1).

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 sy stem
capable of maintaining the reactor subcritical -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

during refueling are provided by the refueling), interlocks
SAFETY ANALYSES

(LC0 3.9.1 and LC0 3.9.2), the SDM--(LC0 3.1.1 the
intermediate range monitor neutron flux scram (LC0 3.3.1.1),
the average ower range monitor neutron flux scram
(LC0 3.3.1.1 , and the control rod block instrumentation
(LC0 3.3.2.1 .

I The safety analysis for the control rod removal error during
refueling in the FSAR (Ref. 2) assumes the functioning of
the refueling interlocks and adequate SDM. The analysis for
the fuel assembly insertion error (Ref.-3) assumes all

j control rods are fully inserted. Thus,. prior to fuel
reload all control rods must be fully ir,serted to ensure an

| inadvertent criticality does not occur.

l

(continued)
b -
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Control Rod Position
B 3.9.3

BASES

I

APPLICABLE Control rod position satisfies Criterion 3 of the NRC Policy
SAFETY ANALYSES Statement.

(continued)

LC0 All control rods must be fully inserted during applicable
refueling conditions to prevent an inadvertent criticality
during refueling.

APPLICABILITY During MODE 5, loading fuel into a core cell with the
control roo 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 coatrol
rod withdrawn.

In MODES 1, 2, 3, and 4, the reactor pressure vessel head is
on, ana no fuel loading activities are possible. Therefore,
this Specification is not applicable in these MODES.

ACTIONS A_.1

With all control rods not fully inserted during the
applicable conditicas, an inadvertent criticality could
occur that is not analyzed in the FSAR. All fuel loading
operations must be immediately suspended. Suspension of
these activities shall not preclude completion of movement
of a component to a safe position.

SURVEILLANEE SR 3.9.3.1
REQUIREMENTS

During refueling, to ensure that the reactor remains
subcritical, all control rods must be fully inserted prior
to and during fuel loading. Periodic checks of the control
rod position ensure this condition is maintained.

(continued)
'
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Control Rod Posi'.lon
7 B 3.9.3
8

a
~'

BASES
1

1

1 SURVEILLANCE SR 3.9.3.1 (continued)
REQUIREMENTS

] The 12 hour Frequency takes-into consideration the
procedural controls on control rod movement during refueling

.

as well as the redundant functions of the refueling
' interlocks.

:
4

REFERENfES 1. 10 CFR 50, Appendix A, GDC 26.
:

! 2. FSAR, Section [15.1.13] .

i 3. FSAR, Section [15.1.14] .

i

,

1

i

;
.

I

4

:
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*

;

|

i
|
1.
<

>

i-
|

,

|
,

,

6

,

,

i

i

i

i BWR/4 STS A 3.9-11 Rev. O, 09/28/92
;

|
|

r

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



Control Rod Position Indication
B 3.9.4

B ?.9 REFUELING OPERATIONS

I B 3.9.4 Control Rod Position Indication

BASES
-.

BACKGROUND The full-in position indication channel for each control
provides necessary information to the refmling interlocks
to prevent inadvertent criticalities during refueling
operations. During refueling, the refueling interlock.
(LC0 3.9.1 and LC0 3.3.2) use the full-in position
indication channel to limit the operation of the refuelit g
equipment and the movement of the control rods. The abser.ce.

of the full-in position channel signal for any control rod
removes the all-rods-in pennissive for the refueling
equipment interlocks and prevents fuel loading. Also, this
condition causes the refuel position one-rod-out interlock
to not allow the withdrawal of any other control rod.

GOC 26 of 10 CFR 50, Appendix A, requires that one of the
two required independent reactivity controi 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 subcritical in cold
conditions.

_.

APPLICABLE Prevention and mitigation of prom;i. reactivity excursions
SAFETY ANALYSES during refueling are provided by the refueling interlocks

(LC0 3.9.1 and LCO 3.9.2), the SDM (LLO 3.1.1), the
intermediate range monitor neutron flux scram (LCO 3.3.1.1),
the average ower range monitor neutro- flux scram
(LCO 3.3.1.1, and the control rod block instrumentation
(LC0 3.3.2,1 .

The safety analysis for the control rod remaval error during
refueling (Ref. 2) assumes the functioning of the refueling
interlocks and adequate SOM. The analysis for the fuel
assembly insertion error (Ref. 3) cssumes all control rods
are fully inserted. The full-in position indication channel
is required to be OPERABLE so that r.he refueling interlocks
can ensure that fuel cannot he i aded with any control rodc
withdra tn and that no nc . than one control rod can he
withdrawn at a time.

(ceritinued)
_
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Control Rod Position Indication
B 3.9.4

V BASES
-

|

APPLICABLE Control rod position indication satisfies Criterion 3 of the
SAFETY ANALYSES NRC Policy Statement.

(continued)
;

LC0 Each control rod full-in position indication channel must t~
OPERABLE to provide the required input to the refueling
interlocks. A channel is OPERABlf if it provides correct,

position indication to the refueiing interlock logic.

.

APPLICABILITY During MODE 5, the control rods must have OPEP.ABLE full-in.

position indication channe's to ensure the applicable
refueling interlocks will be OPERABLE.

In MODES 1 and 2, requirements for control rod position are
specifiea in LC0 3.1.2, " Control Rod OPERABILITY." In
MODES 3 and 4, with the reactor nude switch in the shutdown
position, a control rod block (LCO 3.3.2.1) ensures all

; control rods are inserted, thereby preventing criticality
; during shutdown conditions.

%/
:

ACTIONS A Note !.as been provided to modify the ACTIONS related to
control rod position indication channels. Section 1.3,
Complet. ion Tines, specifies that once a Condition has beer,

-

entered, subsequent trains, subsystems, components, or
; variables expressed in the Condition, discovered to be

inoperable or net within limits, will not result in separate'

entry into the Condition. Section 1.3 also specifies that
Required Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable control rod position indication channels provide

'

appropriate compensatory measures for separate inoperable
'

channels. As such, this Note har been provided, which
allows separate Condit"n entry for each inoperable requiredi

control rod position indication channel.
.

(Continued)4 5

V -
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Control Rod Position Indication
B 3.9.4

BASES

ACTIONS A.1.1. A.1.2. A.1.3. A.2.1 and A.2.2
(continued)

With one or more required full-in position indication
channels inoperable, compensating actions must be taken to
protect against potential reactivity excursions from fuel
assembly insertions or con +rol rod withdrawals. This may be
accomplished by immediately suspending in-vessel fuel
movement and control rod withdrawai, and immediately
initiating action to fully insert all intertable control
rods in core cells centaining one or more fuel assemblies.
A-tions must continue until all insertatle control rods in
cc.e cells containing one o more fuel ast.embiies are fully
inserted. Suspension of in-vessel fuel movements and
control rod withdrawal shall not preclude moving a component
to a safe position.

Alternatively, actions must be immediately initiated to
fully insert the cont' ' rod (s) associated with the
inoperable full-in position indicator (s) and disarm the
drive (s) to ensure that the control rod is not withdrawn.
Actions must continue until all associated control rods are
fully inserted and drives are disarmed.

Under these conditions, an inoperable full-in channel may be
bypassed to allow refueling operations to proceed. An
alternate method must be used to ensure the control rod is
fully inserted (e.g., use the "0C" rotch position
indication). If all fuel is removed from a core cell, the
full-in position indication may be bypassed, since the
control rod may be withdrawn and the pcsition indication is
not required to be OPERABLE.

SURVEILLANCE SR 3.9.4.1
REQUIREMENTS

The full-in position indication channels provide input to
the one-rod-out it,terlock anc othcr refueling interiocks
that require an all-rods-in permissive- The interlocks are
actuated when the full-in position indication for any
control rod is not present, since this indicates that all
rods are not fully inserted. Therefore, testing of the
full-in position indication channels is performed to ensure
that when a control rod is withdrawn, the full-in position
indication is not present. Performing the SR each time a
control rod is withdrawn is considered adequate because of

(cr ' ued)'
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Control Rod Position Indication
B 3.9.4

gs
BASES.

I

SURVEILLANCE SR 3.9.4.1 (continued)
REQUIREMENTS

the procedural controls on control rod withdrawals end the
visual and audible indications available in the control room
to alert the ooeretor to control rods not fully inserted.-

4

j

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.
,

2. FSAR, Section [15.1.13] .

$ 3. FSAR, Section [15.1.14].

.

4
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Control Rod OPERABILITY-Refueling |
8 3.9.5 l

O||

B 3.9 REFUELING OPERATIONS

B 3.9.5 Control Rod OPERABILITY-Rcfueling
i

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,
the CRD System provides the means for the reliable control
of reactivity charges during refueling operation. In
addition, the control rods provide the capability to
maintain the reactor subcritical under all conditions and to
limit tne gotential amount and rate of reactivity increase
caused by a malfunction in the CR0 System.

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 CRD System is the system capable
of maintaining the reactor subcritical in cold conditions.

APPLICABLE Prevention and mitigation of prompt reactivity erfursions
SAFETY ANALYSES during refueling are provided by refueling interlocks

(LCO 3.9.1 and LC0 3.9.2), the SDM (LC0 3.1.1), the
intermediate range monitor neutron flux scram (LC0 3.3.1.1),
the average ower range monitor neutron flux scram
(LCO 3.3.1.1 , and the control rod block instrumentation
(LC0 3.3.2.1 .

The safety (analyses for the control rod removal error duringrefueling Ref. 2) and the fuel assembly insertion error
(Rei. 3) evaluate the consequences of control rod withdrawal
during refueling and also fuel assembly insertion with a
control rod wii.hdrawn, A prompt reactivity excursion during
refueling could potentially result in fuel failure with
subsequent release of radioactive material to the
environment. Control rod scram provides backup protection
should a prompt reactivity excursion occur.

Control rod 0FERABILITY during refueling satisfies
Criterion 3 of the NRC Policy Statement.

(continued)
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Control Rod OPERABILITY-Refueling
: B 3.9.5

I

Q B/SES (continued)

i

l LC0 Each withdrawn control rod must be OPERABLE. The withdrawn
control rod is considered OPERABLE if the scram accumulator'

pressure is > [940] psig and the control rod is capable of.

being automatically inserted upon receipt of a scram signal.
Inserted control rods have'already completed their.

reactivity control function,
,

.
_

,

! APPLICABILITY During MODE 5, withdrawn control rods must be OF ERABLE to
ensure that in a scram the cantrol rods will insert and
provide the required negative reactivity to maintain the
reactor subtritical.

;

For MODES 1 and 2, contrcl rod requirements are found in
LC0 3.1.2, " Reactivity Anomalies," LCO 3.1.3, " Control Rod
OPERABILITY," LC0 3.1.4, " Control Rod Scram Times," and

: LCO 3.1.5, " Control Rod Scram Accumulators." Durin5 MJOES 3
and 4, control rods are only allowed to be withdrawn uiider
LC0 3.10.3, " Single Control Rod Withdrawal-Hot Shutri ' /
and LC0 3.10.4, " Single Control Rod Withdrawal-Cein
Shutdown," in the Special Operations section. lhese provide
adequate requirements for control rod OPERABILITY du'/inge

I these conditions.
.

-

'

ACTIONS .AM
i

With one or more withdrawn control rods inoperable, action
must be imniediately initiated to fully insert the inoperable
control rod (s). Inserting the control rod (s) ensures the
shutdown and scram eapabilities are not adversely affected.,

Actions must continue until the inoperable control rod (s) is
_

fully inserted.
c

'

SURVEILLANCE SR 3.9.5.1 and SR 3.9.5.2
REQUI.7EMENTS

During MODE 5, the OPERABILITY of 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 analysis exists for
automatic shutdown during refueling, the shutdown function

; is satisfied if the withdrawn control rod is capable of

O (continued)U
BWR/4 Sl; B 3.9-17 Rev. O, 09/28/92
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Control Rod OPERABILITY-Refueling
B 3.9.5

BASES

f

_ _ _ _

SURVEILLANCE SR 3.9.5.1 and SR 3.9.5.2 (continued)
REQUIREMENTS

automatic insertion and the associated CRD scram accumulator
pressure is [940] psig.

The 7 day Frequency takes into consideration equipment
reliability, proceder.1 controls over the scram
accumulators, and controi room alarms and indicating lights
that indicate low accumulator charge pressures.

REFERENCES 1. 10 CFR E'), Appendix A, GDC 26.

2. FSAR, Section fl5.1.13).

3. FSAR, Section [15.1.141

.. ,

O

,

O
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RPV Water Level [-Irradiated Fuel]';

[ B 3.9.6

B 3.9 REFUELING OPERATIONS

[ B 3.9.6 Re:ctor Pressure Vessel (RPV) Water Level [-Irradiated Fuel]

| BASES

.

I BACKGROUND The movement of fuel assemblies or handling of control rods
within the RPV requires a minimum water level of [23] ft
above the top of the RPV flange. During refueling, this,

maintains a sufficient water level in the reactor vessel
cavity and spent fuel pon1. Sufficient water is necessary
to retain iodine fission product activity in the water-in,

i the event of a fuel handling accident (Refs.1 ud 2).
,ufficient iodine activity would be retained to limit*

offsite doses from the accident to s.25% of 10 CFR 100
j limits, as provided by the guidance of Reference 3.
4

i

APPLICABLE During movement of fuel assemblies or handling of control
SAFETY ANALYSES rods, the water level in the RPV and the spent fuel pool is

an initial condition design parameter in the analysis of a
,

fuel handling actident in containment postulated by1

Regulatory Guide 1.25 (Ref. 1). A minimum water level of;
'

Q [23] f t (Regulatory Position C.1.c of Ref.1) allows a
decontamination factor of 100 (Regulatory Pr.itior C.1.g of
Ref.1) to be used in the accident analysis Sr iodine.'

| This relates to che assumption that 995 of the total iodine
released from the pellet to cladding gap of all the droppedr

; fuel assembly rods is retained by the water. The fuel
; pellet to cladding gap is assumed t, contain 10% of the

total fuel rod iodine inventory (Ret.1).'

f Analysis of the fuel handling n:ident inside containt ent is
described in Reference 2. Witr, a minimum water level of--

; [23] ft and a minimum decay time of 24 hours prior to fuel
handling, the analysis and test programs demons ^ rate that
the iodine release due to a postu'.ted fuel handling'

i accident is adequately captured by the water and that
! offsite doses are maintained within allowable limits
| (Ref.4). *

RPV water level satisfies Criterion 2 of the NRC Policy
Statement.

,

.

< - Q (continued)
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RPV Water Level [-Irradiated fuel]
B 3.9.6

BASES (continued)
-

LC0 A minimum water level of [23] f t above the top of the RPV
flange is required to ensure that the radiological
consequences of a postulated fuel handling accident are
within acceptable limits, as provided by the guidance of
Reference 3.

APPLICAF,ILIT Y LCO 3.9.6 is applicable when moving fael assemblies or
handling control rods (i.e., movement with other than the
normal control rod drive) within the RPV. The LC0 minimizes
the possibility of a fuel bandling accident in containment
that is beyonti the assumptions of the safety analysis, if

irradiated fuel is not present within the RPV, there can be
no significant radioactivity release as a result of a
postulated fuel handling accident. Requirements for fuel r

#handling accidents in the spent fuel storage pool ara
covered by LCO 3.7.8, " Spent Fuel Storage Pool Water Level."

Reviewer's Note: LCO 3.9.6 is written to cover new fuel c d
control rods as well as irradiated fuel. If a plah!. Jopts
LC0 3.9.7, however, the second portion of this Applicaoility .

may be omitted and the LCO name and Required Action A.1
_ modified appropriately.

_

AC il0NS A.1

If the water level is < [23] ft above the top of the RPV
fla. ige, all operations involving movement of fuel assemblies
and handling of control rods within the RPV shall be
suspended immediately to ensure that a fuel handling
accident cannot occur. The suspension of fuel movement
shall not preclude completion of movement of a component to
a safe position.

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS

'

Verification of a minimum water level of [23] 'i above the
top of the RPV flange ensures that the design basis for the
postulated fuel handling accident analysis during refueling
operations is met. Water at the required level limits the
consequences of damaged fuel rods, which are posts.n teu toe

(continued)
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RPV Water Level [-Irradiated Fuel]
'

; B 3.9.6

'

BASES
t

|

SURVEILLANCE SR 3.9.6.1 (continued)
REQUIREMENTS

: result from a fuel handling accident in containment
; (Ref. 2).

The Frequency of 24 hours is based on engineering judgment
i 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,
i

d

REFERENCES 1. Regulatory Guide 1.25, March 23, 1972.;

1 2. FSAR, Section [15.1.41] .

! 3. NUREG-0800, Section 15.7.4.
,

4. 10 CFR 100.11.4

Lo
.

.. ,

v
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RPV Water Level-Nes fuel or Control Rods
B 3.9.7

B 3.9 REFUELING OPERATIONS
'

B 3.9.7 Reactor Pressure Vessel (RPV) Water Level-New fuel or Control Rods

BASES
_

BACKGROUND The .novement of new fuel assemblies or handling of control
rods within the RPV when fuel assemblies seated within the
reactor vessel are irradiated requires a minimum water level
of [23] ft above the top of irradiated fuel assemblies
seated within the RPV. During refueling, this maintains a
sufficient water level above the irradiated fuel.
Sufficient wacer is necessary to retain iodine fission
product activity in the water in the event of a fuel
handling accident (Refs. I and 2). Sufficient iodine
activity would be retaincd to limit offsite doses from the
accident to 5 25% of 10 CFR 100 limits, as provided by the
guidance of Reference 3.

APPLICABLE During movement of new fuel assemblies or handling of
SAFETY ANALYSES control rods over irradiated fuel assemblies, the water

level in the RPV and the spent fuel pool is an initial
condition design parameter in the analysis of a fuel
handling accident in containment postulated by Regulatory
Guide 1.25 (Ref. 1). A minimum water level of [23] ft
(Regulatory Position C.1.c of Ref. 1) allows a
decontamination factor of 100 (Regulatory Position C.1.g of

| Ref.1) to be used in the accident analysis for iodine.
' This relates to the assumption that 99% of the total iodine

relet. sed from the pellet to cladding gap of all the dropped
| fuel assembly rods is retained by the water. The fuel
' pellet to cladding gap is assumed to contain 105. of the

total 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
[23] ft and a minimum decay time of 24 hours prior to fuel
handling, the analysis and test programs demo 1 strate that
the iodine release due to a postulated fuel handling
accident is adequately captured by the water and that
offsite doses are maintained within allowable limits
(Ref. 4).

RPV water level satisfies Criterion 2 of the NRC Policy
| Statement.
1

_

(co.:tinued)
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RPV Water Level-New Fuel or Control Rods
B 3.9.7

4

BASES (continued)

!.
LC0 A minimum water level of [23] ft above the top of irradiated

: fuel assemblies seated within the RPV flanoe is required to
' ensure that the radiological consequences of a postulated

fuel handling accident are within acceptable limits, as
provided by the guidance of Reference S.

,

APPLICABILITY LCO 3.9.7 is applicable when moving new fuel assemblies or
handling control rcds (i.e., movement with other than the4

normal control rod drive) over irradiated fuel assemblies
seated 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 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 3.7.8,
" Spent fuel Storage Pool Water Level." Requirements for
handling irradiated fuel over the RPV are covered by
LC0 3.9.6, "[ Reactor Pressure Vessel (RPV)] Water Level
[-Irradiated Fuel] .",

ACTIONS M
$ If the water level is e [23] ft above the top of irradiated

fuel assemblies seated uithin the RPV, all operations
involving movement of fuel assemblies and handling of
control rods within the RPV shall be suspended immediately'

to ensure that a fuel handling accident cannot occur. The
suspension of fuel movement and control rod handling shall

! not preclude completion of movement of a component to a safe
position.

! SURVEILLANCE SR 3.9.7.1
REQUIREMENTS

Verification of a minimum water level of [23] ft above the
top of irradiated fuel assemblies seated within the RPV
ensures that the design basis for the postulated fuel
handling accident analysis during refueling operations is

; met. Water at the required level limits the consequences of

, L ]/[ (continued)
-
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RPV Water Level-Nm Fuel or Control Rods
B 3.9.7

BASES

|

SURVEILLANCE SR 3.9.7.1 (continued)
REQUIREMENTS

damaged :uel rods, which are postulated to result from a
fuel handling accident in containment (Ref. 2).

The Frequency of f 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, March 23, 1972.

2. FSAR, Section [15.1.41] .

3. NUREG-0800, Section 15.7.4.

4 10 CFR 100.11.

O

O
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RHR-High Water L? vel
B 3.9.8

8 3.9 REFUELING OPERATIONS

B 3.9.8 Residual Heat Removal (RHR)-High Water Level

BASES
. -.- -

BACKGRGUND 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 too shctdown cooling loops of the
RHR System can provide the required decay heat removal.
Each loop consists of two motor driven pumps, a heat
exd,anr:r, ano associated pi)ing and valves. Both loops
have a common suction from tie same recirculation loop.
Each pump discharges the reactor coolant, after it has been
cooled by circulation through the respective heat
exchangers, to the reactor via the associated recirculation
loop or to the reactor via the low pressure coolant
injection path. The RHR heat exchangers transfer heat to
the RP Service Water System (LCO 3.7.1). The RHR shutdown
cooling mode is manually controlled.

In addition to the RHR subsystems, the volume of water above
the reactor pressure vessel (RPV) flange provides a heat,

3 sink for decay heat removal.
-(G

AFPLICABLE With the unit in MODE 5, the RHR System is not required to
SAFETY ANALYSES mitigate any events or accidents evaluated in the safety

analyses. The RHR System is required for removing decay
heat to maintain the. temperature of-the reactor coolant.

Although the RHR System does not meet a specific criterien
of the NRC Policy Statement, it-was identified in the NRC
Policy Statement as an ;mportant contributor-to risk
reduction. Therefore, the RHR System is retained as a
Specification.

LC0 Only one RHR shutdown cooling subsystem is required to be
-0PERABLE and in operation in MODE.5 with the water level
t [23] ft above the RPV flange.- Only one subsystem is
required because-the vol 1e of water above the RPV flange
provides backup decay heat removal':apability.

v)| (continued)
_
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RHR--High Wat9r Level
B 3.9.8

BASES

\ .

LC0 An OPERABLE RHR shutdown cooling subsystem consists of an
(conti r. zad) 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.

Additionally, each RHR shutdown cooling subsystem is
considered OPERABLE if it can be manually aligned (remote or
local) in the shutdown cooling mode for removal of decay
heat. Operation (either continuous or intermittent) of one
subsystem can maintain and reduce the reactor coolant
temperature as required. However, to ensure adequate core
flow to allow for accurate average reactor coolant
temperature monitoring, nearly continuous operation is
required. A Note is provided to allow a 2 hour exception to
shut down the operating subsystem every 8 hours.

.

APPLICABILITY One RHR shutdown cooling subsystem must be OPERABLE and in
operation in MODE 5, with the water level n [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 Ser: ion 3.4, Reactor Coolant System (RCS); Section 3.5,
Emergency Core Conling Systems (ECCS) and Reactor Core
Isolation Cooling (RCIC) System; and Section 3.6,
Containment Systems. RHR System requirements in MODE 5 with
the water level < [23] f t above the RPV flange are given in
LC0 3.9.9.

ACTIONS A.1

With no RHR shutdown cooling subsystem OPERABLE, an
alternate method of decay heat removal must be established
within 1 hour. In this condition, the volume of water above
the RPV flange provides adequate capability to remove decay
heat from the reactor core. However, the overall
reliab.lity is reduced because loss of water level could1

result in reduced decay heat removal capability. The 1 hour
Completion Time is based on decay heat removal function and
the probability of a loss of the available decay heat
removal capabilities. Furthermore, verification of the

s

(continued)
_
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RHR-High Water Level
B 3.9.8

'

BASES

ACTIONS A.1 (continued)

functional availability of these alternate method (s) must be
reconfirmed every 24 hours thereafter. This will ensure
continued heat removal capability.

Alternate decay heat removal methods are available to the
operators for review and preplanning in the unit's Operating
Procedures, for example, this may include the use of the
Reactor Water Cleanup System, operating with the
regenerative heat exchanger bypassed. The method used to
remove the decay heat should be the most prudent choice
based on unit conditions.

B.l. B.2. B.3. and B.4

If no RHR subsystem is OPERABLE and an alternate method of
decay heat removal is not available in accordance with
Required Action A.1, actions shall be taken immediately to
suspend operations involving an increase in reactor decay
heat load by suspending loading of irradiated fuel
assemblies into the RPV.

Additional actions are required to minimize any potential
fission product release to the environment. This includes
initiating immediate action to restore the following to
GPERABLE status: secondary containment, one standby gas
treatment subsystem, and one secondary containment isolation
valve and associated instrumentation in each associated
penetration not isolated. This may be performed as a,n
administrative check, by examining logs or other information
to determine wuther the components are out of service for
maintenance or other reasons. It i: ot necessary to
perform the surveillances needed to demonstrate the
OPERABILITY of the components. If, howevsr, any required
component is inoperable, then it must be restored to
OPERABLE status. In this case, a surveillance may need to
be performed to restare the component to OPERABLE status.
Actions must continue until all required components are
OPERABLE.

[ (continued)
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RHR-High Water Level
B 3.9.8

BASES

|

ACTIONS C.1 and C.2
(continued)

If no RHR Shutdown Cooling System is in operation, an
alternate method of coolant circulation is required to be
established within 1 hour. The Completion Time is modified
such that the 1 hour is applicable separately for each
occurrence involving a loss of coolant circulation.

During the period when the reactor coolant is being
circulated by an alternate method (other than by the
required RHR Shutdown Cooling System), the reactor coolant
temperature must be periodically monitored to ensure proper
functioning of the alternate method. The once per hour
Completion Time is deemed appropriate.

SURVEILLANCE SR 3.9.8.1
REQUIREMENT"

This Surveillance demonstrates that the RHR subsystem is in
operation and circulating reactor coolant.

The required flow rate is determined by the flow rate
necessary to provide sufficient decay heat removal
capability. The 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
racm.

REFERENCES None.

.

O
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RHR-Low Water Level
B 3.9.9

B 3.9 REFUELING OPERATIONS

B 3.9.9 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 pi)ing and valves. Both loops
have a common suction from tie same recirculation loop.
Each pump discharges the reactor coolant, after it has been
cooled by circulation through the respective heat
exchangers, to the reactor via the associated recirculation
loop or to the reactor via the low pressure coolant
injection path. The RHR heat exchangers transfer heat to the
RHR Service Water System (LCO 3.7.1). The RHR shutdown
cooling mode is manually controlled.

APPLICABLE With the unit in MODE 5, the RHR System is not required to
Q SAFETY ANALYSES mitigate any events or accidents evaluated in the safety

analyses. The RHR System is required for removing decay
heat to maintain the temperature of tM reactor coolant.

Although the RHR System does not meet a spe'cific criterion
of the NRC Policy Statement, it was identified in the NRC
Policy Statement as an important contributor to risk
reduction. Therefore, the RHR System is retained as a
Specification.

,

LC0 In MODE 5 with the water level < 23 f t above the reactor
pressure vessel (RPV) flange both RHR shutdown cooling
subsystems must be OPERABLE.

An OPERABLE RHR shutdown cooling subsystem consists of an
RHR pump, a heat 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

(continued)
v
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RHR-Low Water Level
B 3.9.9

BASES

|

LC0 allow pumps in one loop to discharge through the opposite
(continued) loop's heat exchanger to make a complete subsystem.

Additionally, each RHR shutdown cooling subsystem is
considered OPERABLE if it can be manually aligned (remote or
local) in the shutdown cooling mode for removal of decay
heat. Operation (either continuous or intermittent) of one
subsystem can maintain and reduce the reactor coolant
temperature as required. However, to ensure adequate core
flow to allow for accurate average reactor coolant
temperature monitoring, nearly continuous operation is
required. A Note is provided to allow a 2 hour exception to
shut down the operating subsystem every 8 hours.

APPLICABILITY Two RHR shutdown cooling subsystems are required to be
OPERABLE, and one must be in operation in MODE 5, with the
water levei < [23] ft above the top of the RPV flange, to
provide decay heat removal. RHR System requirements in
other MODES are covereo ("' LCOs in Section 3.4, Reactor
Coolant System (RCS); Section 3.5, Emergency Core Cooling
Systems (ECCS) and Reactor Core Isolation Cooling (RCIC)
System; and Section 3.6, Containment Systems. RHR Svstem
requirements in MODE 5 with the water level a [23] f t above
the RPV flange are given in LC0 3.9.8, " Residual Heat
Removal (RHR)-High Water Level ."

s

ACTIONS A.1

With one of the two required RHR shutdown cooling subsystems
inoperable, the remaining subsystem is capable of providing
the required decay neat removal. However, the overall

,reliability is reduced. Therefore an alternate method of
decay heat removal must be provided. With both RHR shutdown
cooling subsystems inoperable, an alternate method of decay
heat removal must be provided in addition to that provided
for the initial RHR shutdown cooling subsystem
inoperability. This re-establishes backup decay heat
removal capabilities, similar to the requirements of tta
LCO. The 1 hour Completion Time is based on the decay heat
removal function and the probability of a loss of the
available decay heat removal capabilities. Furthermore,
verification of the functional availability of this

(continued)
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RHR-Low Water Level
B 3.9.9

*

BASES

ACTIONS A.1 (continued)

alternate method (s) must be reconfirmed every 24 hours
thereafter. This will ensure continued heat removal
capability.

Alternate decay heat removal methods are available to the
operators for review and preplanning in the unit's Operating
Procedures. For example, this may 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 most prudent choice based on
unit conditions.

B.1. B.2. B.3. and B.4

If no RHR subsystem is in operation, an alternate method of
coolant circulation is required to ba established within
1 hour. The Completion Time is mo/ O 3d such that the
1 hour is applicable separately for ., h occurrence
involving a loss of coolant circulation,

s During the period when the reactor coolant is being
circulated by an alternate method (other than by the
required RHR Shutdown Cooling System), the reactor coolant
temperature must be periodically monitored to ensure proper
functioning of the alternate method. The once per hour
Completion Time is deemed appropriate.

If at least one RHR subsystem is not restored to OPERABLE
status immediately, 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: secondry
containment, one standby gas treatment 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 .is not necessary to perform the surveillances
needed to demonstrate the OPERABILITY of the conponents.
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)

BWR/4 STS B 3.9-31 Rev. O, 09/28/92

.

_ _ _ _ _ _



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

. . . . . _

RHR-Lou Water Level
B 3.9.9

BASES I

l

ACTIONS 8.1. B.2. B.3. and B.4 (continued)

component to OPERABLE status. Actions must continue until
all required components are OPERABLE.

SURVEILLANCE SR 3.9.9.1
'

REQUIREMENTS
This Surveillance demonstrates that one RHR subsystem is in
operation and circulating reactor coolant. The required
flow rate is determined by the flow rate necessary to
provide sufficient decay heat removal capability.

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

O
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inservice Leak and Hydrostatic Testing Operation '

B 3.10.1
:
,

i B 3.10 SPECIAL OPERATIONS

B 3.10.1 Inservice Leak and Hydrostatic Testing Operetion
i
'

BASES

,

BACKGROUND The purpose of this Special Operations LCO is to allow
; certain reactor coolant pressure tests to be performed in
i MODE 4 when the metallurgical characteristics of the reactor
; pressure vessel (RPV) require the pressure testing at

temperatures > 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 these'

i tests are determined from the RPV pressure and temperature
(P/T) limits required by LC0 3.4.10, " Reactor Coolant System:

| \ (RCS) Pressure and Temperature (P/T) Limits." These limits
are conservatively based on the fracture toughness of the
reactor vessel, taking into account anticipated vessel,

neutron fluence.i

With increased reactor vessel fluence over time, the minimum
allowable vessel temperature increases at a given pressure.
Periodic updates to the RPV P/T -limit curves are performed
as necessary, based upon the results of analyses of
irradiated surveillance specimens removed from the vessel.
Hydrostatic and leak testing will eventually be required
with minimum reactor coolant temperatures > 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 according to LC0 3.4.10 is

i increased to [ ] F. This increase to [ ]% of design
| pressure does not exceed the Safety Limit of 1375 psig.
|

|

! ,,,) (continued)
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Inservice Leak and Hydrostatic Testing Operation
.

B 3.10.1

BASES (continued)

l

APPLICABLE Allowing the reactor to be considered in MCDE 4 during
SAFETY ANALYSES hydrostatic or leak testing, when the reactor coolant

temperature is > 200*F, effectively provides an exception to
MODE 3 requirements, including OPERABILITY of primary
containment and the full complement of redundant Emergency
Core Cooling Systems. Since the hydrostatic or leak tests
are performed water solid, at low decay heat values, and
near MODE 4 conditions, the stored energy in tSe reactor
core vill be very low. Under these conditions, the
potential for failed fuel and a subsequent increase in
coolant activity ab se the LC0 3.4.7, "RCS Specific
Activity," lisits cre minimized. In addition, the secondary
containment will be OPERABLE, in accordance with this
Special Operations LCO, and will be capable of handling any*

airborne radioactivity or steam leaks that .ould occur
during the performance of hydrostatic or leak testing. The'

consequances of a steam leak under pressure testing
conditions, with the secondary contaiamer,t OPERABLE, will be
conservative $ bounded by the cansequences of the postulated
main stean line break outside of primary containment
accident analysis described in Reference 2. Therefore,
requiring the seconuary containment to be OPERABLE will
conservatively ensure that any potential airborne radiation
from steam leaks will be filtered through the Standby Gas4

Treatment System, thereby limitirg radiation releases tc the
environment.

In the event of a large primary system leak, the reactor
vessel would rapidly depressurize, allowing the low pressute
core cooling systems to operate. The capability of the low
pressure coolant injection and core spray subsystems, as
required in MODE 4 by LCO 3.5.2, "ECCS-Shutdown," would be
more than adequate to keep the core flooded under this low

,

decay heat load condition. Small system leaks would be
detected by leakage inspections before significant inventory
loss occurred.

For the purnoses of this test, the protection provided by
normally required MODE 4 applicable LCOs, in addition to the
secondcry containment requirements required to be met by
this Special Operations LCO, will ensure acceptable

'

consequences during normal hydrostatic test conditions and,

during postulated accident conditions.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of

(continued)
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Inservice Leak and Hydrostatic Testing Operation
B 3.10.1

BASES

APPLICARLE the NRC Policy Statement apply. Special Operations LCOs
SAFETY AIALYSES provide flexibility to perform certain operations by

(continued) appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

_

LCO As described in LC0 3.0.7, compliance with this Special
Operations LC0 is optional. Operation at reactor coolant
temperatures > 200*F can be in accordance with Table 1.1-1
for MODE 3 operation without meeting this Special Operations
LCO 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. This Special
Operations LCO allows changing Table 1.1-1 temperature

p limits for MODE 4 to "NA" and suspending the requirements of

Q LCO 3.4.9, " Residual Heat Removal (RHR) Shutdown Cooling(

| System-Cold Shutdown." The additional requirements for
secondary containment LCOs to be met will provide sufficient'

' protection for operations at reactor coolant temperatures
> 200"F for the purpose of performing either an inservice
leak or hydrostatic test.

This LC0 allows primary containment to be open for frequent
unobstructed access to perform insp -tions, and for outage
activities on various systems to continue consistent with
the MODE 4 applicable requirements that are in effect
immediately ' prior to and immediately af ter this operation.

APPLICABILITY The MODE 4 requirements may only be modified for the
performance of inservice leak or hydrostatic 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 according
' to the imposed MODE 3 requirements provides conservatism in

the response of the unit-to any event:that may occur.
Operations in all other MODES are unaffected by this LCO.

(continued)
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Inservice Leak and Hydrostatic Testing Operation
B 3.10.1

BASES (continued)
i

ACTIONS A Note has been provided to modify the ACTIONS related to
inservice leak and hydrostatic testing operation.
Section 1.3, Completion Times, specifies that once a
Condition has been entered, subsequent trains, subsystems,
components, or variables expressed in the Condition
discovered to be inoperable or not within limits, will not
result in separate entry into the Condition. Section 1.3
also specifies that Required Actions of the Condition
continue to apply for each additional failure, with
Completion Times based on initial entry into the Conditic1.
However, the Required Actions for each requirement of the
LCO not met provide appropriate compensatory measures for
separate requirements that are not met. As such, a Note has
been provided that allows separate Condition entry for each
requirement of the LCO.

A.1

If an LCO specified in LC0 3.10.1 is not met, the ACTIONS
applicable to the stated requirements are entered
immediately and complied with. Required Action A.1 has been
modified by a Note that clarifies the intent of another
LCO's Required Action to be in MODE 4 includes reducing the
average reactor coolant temperature to S 200 V.

~

A.2.1 and A.2.2

Required Action A.2.1 and Required Action A.2.2 are
alternate Required Actions that can be taken instead of
Required Action A.1 to restore compliance with the normal
MODE 4 requirements, and thereby exit this Special Operation
LC0's Applicability. Activities that 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 allowed Completion Time of
24 hours for Required Action A.2.2 is based on engineering
judgment and provides sufficient time to reduce the average
reactor coolant temperature from the highest expected value
to 5 200 F with normal cooldown procedures. The Completion
Time is also consistent with the time provided in LC0 3.0.3
to reach MODE 4 from MODE 3.

(continued)
_
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Inservice Leak and Hydrostatic Testing Operation
B 3.10.1

BASES (continued)
|

SURVEILLANCE SR 3.10.1.1
REQUIREMENTS

' The LCOs made applicable are required to have their
Surveillances met to establish that this LC0 is being met. '

t

; A discussion of the applicable SRs is provided in their
j respective Bases.

|

REFERENCES 1. American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section XI.

2. FSAR, Section [15.1.40].

O'

!

\
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Reactor Mode Switch Interlock Testing
B 3.10.2

B 3.10 SPECIAL OPERATIONS

B 3.10.2 Reactor Mode Switch Interlock Testing

BASES

BACKGROUND The purpose of this Special Operations LC0 is to permit
operation of the reactor mode switch from one position to
another to confirm certain aspects of associated interlocks
during periodic tests and calibrations in MODES 3, 4, and 5.

The reactor mode switch is a conveniently located,
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 appropriate
bypasses. The mode switch positions and related scram
interlock functions are summarized as follows:

a. Shutdown-Initiates a reactor scram; bypasses main
steam line isolatior, and reactor high water level
scrams,

b. Rafuel-Selects Neutron Monitoring System (NMS) scram
function for low neutron flux level operation (but
does not disable the average power range monitor
scram); bypasses main steam line isolation and reactor
high water level scrams;

,
c. Startup/ Hot Standby-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,

|

| d. Run-Selects NMS scram function for power range
| operation,
i

| The reactor mode switch also provides interlocks for such
functions as control ro'. blocks, scram discharge volume trip
bypass, refueling interlocks, suppression pool makeup, and
main steam isolation valve isolations.

|

APPLICABLE The acceptance criterion for reactor mode switch interlock
SAFETY ANALYSES testing is to prevent fuel failure by precluding reacthity

excursions or core criticality. The interlock functions of

(continued)
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Reactor Mode Switch Interlock Testing
8 3.10.2

:

I V BASES'

|

APPLICABLE the shutdown and refuel positions normally maintained for
SAFETY ANALYSES the reactor mode switch in MODES 3, 4, and 5 are provided to

, (continued) preclude reactivity excursions that could potentially esult
| in fuel failure. Interlock testing that requires moving the
| reactor mode switch to other positions (run, startup/ hot

standby, or refuel) while in MODE 3, 4, or 5, requiresi

administrative 1y maintaining all control rods inserted and
no other CORE ALTERATIONS in progress. With all control

I rods inserted in core cells containing one or more fuel
| assemblies, and no CORE ALTERATIONS in progress, there are
L no credible mechanisms for unacceptable reactivity

excursions during the planned interlock testing.'

For postulated accidents, such as control rod removal error
during refueling or loading of fuel with a control rod
withdrawn, the accident analysis demonstrates that fuel
failure will not occur (Refs. 2 and 3). The withdrawal of a
single control rod will not result in criticality when
adequate SDM is maintained. Also, loading fuel assemblies

,

into the core with a single control rod withdrawn will not
j result in criticality, thereby preventing fuel failure.

As described in LC0 3.0.7, compliance with Special
k Operations LCOs is optional, and therefore, no criteria of

the NRC Policy Statement apply. Special Operations LCOs <

provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A

discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LCO As described in LC0 3.0.7, compliance with this Special
Operations LC0 is o)tional. MODES 3, 4, and 5 operations
not specified in Ta)1e 1.1-1 can be performed in accordance
with other Special Operations LCOs (i.e., LC0 3.10.3,
" Single Control Rod Withdrawal-Hot Shutdown," LCO 3.10.4,
" Single Control Rod Withdrawal-Cold Shutdown," and
LC0 3.10.7, " Control Rod Testing-Operating") without
meeting this LC0 or its ACTIONS. If any testing is
performed that involves the reactor mode switch interlocks
and requires repositioning beyond that specified in
Table _1.1-1 for the current MODE of operation, the testing
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

(continued)
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Reactor Mode Switch Interlock Testing
B 3.10.2

BASES

;

LCO as specified in Table 1.1-1, all control rods are fully

(continued) 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. The additional LC0 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 CUE 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, " Refuel
Position One-Rod-Out Interlock"). The refueling equipment
interlocks (LC0 3.9.1, " Refueling Eauipment Interlocks")
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. The additional
controls of administratively not permitting other CORE
ALTERATIONS will adequately ensure that the reactor does not
become critical during these tests.

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
exceptions. Mode switth manipulations in these MODES would
likely result in unit 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
may be the result of maintenance, repair, ar trouble Q ooting
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)
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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 I

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 within 1 hour, in-
accordance with Required Action A.2. This will preclude
potential mechanisms that could lead to criticality.
Suspension of CORE ALTERATIONS shall not preclude the.
completion of movement of a component 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 operating in accordance with Table 1.1-1.
Alternatively, if in MODE 5, the reactor mode switch shall
be placed in the refuel position, which will also result in
operating in accordance with Table 1.1-1. A Note is added
to Required Action A.3.2 to indicate that this Required
Action is not applicable in MODES 3 and 4, since only the'

( shutdown position is allowed in these MODES. The allowed
Completion Time of I hour for Required Action A.2, Required
Action A.3.1, and Required Action A.3.2 provides suf ficient
time to normally insert the control rods and place the
reactor mode switch in the required position, based on
operating ex)erience, and is acceptable given that all
operations tlat could increase core reactivity have been
suspended.

SURVEILLANCE SR 3.10.2.1 and SR 3.10.2.2
REQUIREMENTS

Meeting the requirements of this Special 0perations LCO
maintains operation consistent with or conservative to

operating (withthereactormodeswitchin,theshutdownposition or the. refuel position for MODE 5). The functions
of the reactor mode switch interlocks that are not in
effect, due to the testing in progress, are adequately
compensated for by the Special Operations LCO requirements.
The administrative controls are to be periodically verified
to ensure that the operational requirements continue to be
met. The Surveillances performed at the 12 hour and 24-hour

(continued)
d
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Reactor Mode Switch Interlock Testing
B 3.10.2

BASES

!

SURVEILLANCE SR 3.10.2.1 and SR 3.10.2.2 (continued)
REQUIREMENTS

Frequencies are intended to provide appropriate assurance
that each operating shift is aware of and verifies
compliance with these Special Operations LC0 requirements.

REFERENCES 1. FSAR, Chapter [7].
.

2. FSAR, Sectioi. [15.1.13] .

3. FSAR, Section [15.1.14] .

O

|

)
1

O
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Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

(
| Q B 3.10 SPECIAL OPERATIONS

B 3.10.3 Single 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,
and all control rods are inserted and blocked from
withdrawal. Maay systems and functions are not iequired 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
that 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
i withdrawals are normally accomplished by selecting the

refuel position for the reactor mode switch. This Special
Operations LC0 provides the appropriate additional centrols
to allow a single control rod withdrawal in MODE 3.

( -

\'
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 ass %ntions of these analyses
aresatisfiedinMODE3,theseanalyseswillboundthe
consequences of an accident. Explicit safety analyses in
the FSAR (Ref. 1) demonstrate that the functioning of the

| refueling interlocks and adequate 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 cfueling-procedures and the refueling interlocks,
which prevent inadvertent criticalities during refueling.

|
1

|

(continued)
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Single Control Rod Withdrawal-Hot Shutdown
-B 3.10.3

BASES

APPLICABLE Alternate backup protection can be obtained by ensuring that
SAFETY ANALYSES a five by five array of control rods, centered on the

(continued) withdrawn control rod, are inserted and incapable of
withdrawal.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
the NRC Policy Statement apply. Special Operations LCOs
provide flexibility to perform certain operations by
appropriately modifying requireraents of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LC0 As described in LC0 3.0.7, compliance with this Special
Nerations LC0 is optional. Operation in MODE 3 with the
reactor mode switch in the refuel position can be performed
in accordance with other Special Operations LCOs (i.e.,
LC0 3.10.2, " Reactor Mode Switch Interlock Testing," and
LC0 3.10.4, " Single Control Rod Withdrawal-Cold Shutdown")
without meeting this Special Operations LC0 or its ACTIONS.
However, if a single control rod withdrawal is desfred in x

MODE 3, controls consistent with those required decirg j
refueling must be implemented and this Special OperM. ions
LC0 applied. The refueling interlocks of LC0 3.9.2, " Refuel
Position One-Rod-Out Interlock," 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 LCO's requirements in Item d.1. Alternately,
provided a sufficient number of control rods in the vicinity
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.

APPLICABILITY Control rod withdrawals are adequately controlled in
MODES 1, 2, and 5 by existing LCOs. In MODES 3 and 4,
control rod withdrawal is only allowed if performed in

(continued)
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Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

BASES

APPLICABILITY accordance with this Special Operations LC0 or Special
(continued) 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 (LC0 3.9.4, " Control Rod Position Indication"),
full insertion requirements for all other control rods and
scram functions (LC0 3.3.1.1, " Reactor Protection System
(RPS) Instrumentation," and LCO 3.9.5, Control Rod
OPERABILITY-Refueling"), or the added administrative
controls in Item d.2 of this Special Operations LCO,
minimize potential reactivity excursions.

ACTIONS A Note has been provided to modify the ACTIONS related to a
single control rod withdrawal while in MODE 3. Section 1.3,
Completion Times, specifies once a Condition has been
entered, subsequent trains, subsystems, components or
variables expressed in the Condition discovered to be
inoperable or not within limits, will not result in separate
entry into the Condition. -Section 1.3 also specifiesO Required Actions of the Condition continue to apply for each

V additional failure, with Comp'etion Times based on initial
entry into the Condition. However, the Required Actions for
each requirement of the LC0 not met provide appropriate
compensatory measures for separate requirements that are not
met. As such, a Note has been provided that allows separate
Condition entry for each requirement of the LCO.

A.1

If one or more of the requirements specified in this Special'
Operations LCO are not met,_the ACTIONS applicable to the
stated requirements of the offected LCOs are immediately
entered as directed by Required Action A.I. Required
Action A.1 has been modified by a Note that clarifies the
intent of any other LC0's Required Actions, in accordance
with the other applicable LCOs, to insert all control rods
and to also require exiting this Special Operations
Applicability by returning the reactor mode switch to the
shutdown position. A second Note has been added, which
clarifies that this Required Action is only applicable if
the requirements not met are for an affected LCO.

(continued)
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Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

BASES

|

ACTIONS A.2.1 and A.2.2
(continued)

Required Actions A.2.1 and A.2.2 are alternate Required
Actions that can be taken instead of Required Action A.1 to
restore compliance with the normal MODE 3 requirements,
thereby exiting this Special Operations LCO's Applicability.
Actions must be initiated immediately to insert all
insertable control rods. Actions must centinue until all
such control rods are fully inserted. Flacing the reactor
mode switch in the shutdown position wiH ensure all
inserted rods remain inserted and restore operation in
accordance with Table 1.1-1. The allowed Completion Time of
1 hour to place the reactor mode switch in the shutdown
position provides sufficient time to normally insert the
control rods.

AIRVEILLANCE SR 3.10.3.1. SR 3.10 3,2. and SR 3.10.3.3
RtQUIREMENTS

The other LCOs made applicable in this Special Operations
LC0 are required to have their Surveillances met to
establish that this Special Operations LC0 is being met. If

the local array of control rods is inserted and disarmed
while the scram function for the withdrawn rod is not
available, periodic verification in accordance with
SR 3.10.3.2 is required to preclud! the possibility of
criticality. SR 3.10.3.2 has been modified by a Note, which
clarifies that this SR is not required to be met if
SR 3.10.3.1 is satisfied for LC0 3.10.3.d.1 requirements,
since SR 3.10.3.2 demonstrates that t L alternative
LC0 3.10.3.d.2 requirements are satisfied. Also,
SR 3.10.3.3 verifies that all control rods other than the
control rod being withdrawn 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 that preclude
additional control rod withdrawals.

REFERENCES 1. FSAR, Section [15.1.13] .

O
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Single Control Rod Withdrawal-Cold Shutdown
B 3.10.4

8 3.10 SPECIAL OPERATIONS

| B 3.10.4 Single Control Rod Withdrawal-Cold Shutdown

!
BASES

t

BACKGROUND The purpose of this MODE 4 Special Operations LCO is to
permit the withdrawal of a single control rod for testing or'

maintenance, 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, scram
time testing, and coupling integrity checks). Certain
rituations 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.

O
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 4, these analyses will bound the
consequences of an accident. Explicit safety analyses in

I the FSAR (Ref. 1) demonstrate that the functioning of the
! refueling interlocks and-adequate SDM will preclude

unacceptable reactivity excursions.

Refueling interlocks restrict the ravement 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 ensuring that .

~

(continued)
(
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Single Control Rod Withdrawal-Cold Shutdown
B 3.10.4

BASES,

i

APPLICABLE a #ive by five array of control rods, centered on the
SAFETY ANALYSES withdrawn contral rod, are inserted and incapable of

(continued) withdrawal. This alternate backup protection is required
when removing a CRD because this removal renders the
withdrawn control rod incapable of being scrammed.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
the NRC Policy Statement apply. Special Operations LCOs
provide flexibility to perform certain operations by ,

appropriately modifying requirements of other LCOs. A l

discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

:

_

LCO As described in LC0 3.0.7, compliance with this Special
Operatiorn; LC0 is optional. Operation in MODE 4 with the
reactor made switch in the refuel position can be performed
in accordance with other LCOs (i.e., Special Operations
LCO 3.10.2, " Reactor Mode Switch Interlock Testing," and
LCO 3 10.2 " ingle Control Rod Withdrawal-Hot Shutdown")
witnout met 's this Special Operations LC0 or its ACTIONS.
If a singk cuntrol 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, " Refuel Position
One-Rod-Out Interlock," required by this Special Operations
LC0 3.10.4 will ensure that only one control rod can be
withdrawn. At the time CRD removal begins, the
disconnection of the position indication probe will cause
LC0 3.9.4, " Control Rod Position Indication," and therefore,
LCO 3.9.2 to fail to be met. At this time, a control rod
withdrawal block will be inserted to ensure that no
additional control rods can be withdrawn and that compliance
with thi. Special Operations LCO is maintained.

To back up the refueling interlocks (LC0 3.9.2) or the
control rod withdrawal block, the ability to scram the
withdrawn control rod in the event of an inadvertent
criticality is provided by this Special Operations LC0
requirements in Item c.1. Alternatively, when the scram
function is not OPERABLE, or when the CRD is to be removed,
a suf ficient number of rods in the vicinity of the withdrawn
control rod are required to be inserted and made incapable

(continued)
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Single Control Rod Withdrawal-Cold Shutdown
B 3.10.4

BASES

LCO of withdrawal. This precludes the possibility of
(continued) criticality upon withdrawal of this control rod.

APPLICABILITY Control rod withdrawals are adequately controlled in
MODES 1, 2, and 5 by existing LCOs. In MODES 3 and 4,
control rod withdrawal is only allowed if performed in
accordance with Special Operations LC0 3.10.3, or this
Special Operations LCO, and if limited to one control rod.
This allowance is only provided with the reactor mode switch
in the refuel position.

During these conditions, the full insertion requirements for
all other control rods, the one-rod-out interlock
(LCO 3.9.2), control rod position indication (LC0 3.9.4),
and scram functions (LC0 3.3.1.1, " Reactor Protection System
(RPS) Instrumentation," and LCO 3.9.5, " Control Rod
OPERABILITY-Refueling"), or the added administrative
controls in Item b.2 and item c.2 of this Special Operations
LCO, provide mitigation of potential reactivity excursions.

O
ACTIONS A Note has been provided to modify the ACTIONS related to a

single control rod withdrawal while in MODE 3. Section 1.3,
Completion Times, specifies that once a Condition has been
entered, subsequent trains, subsystems, components, or
variables expressed in the Condition discovered to be
inoperable or not within limits, will not result in separate
entry into the Condition. Section 1.3 also specifies that
Required Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
each requirement of the LC0 not met provide appropriate
compensatory measures for separate requirements that are not
met. As such, a Note has been provided that allows separate
Condition entry for euch requirement of the LCO.

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

If one or more of the quirements of this Special
Operations LCO are not met with the affected control rod
insertable, these Required Actions restore operation
consistent with normal MODE 4 conditions (i.e., all rods

(continued)
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Single Cor. trol Rod Withdrawal-Cold Shutdown
B 3.10.4

.ASES

; ACTIONS A.l. A.2.1, and A.2.2 (continuea)

inserted) or with the exceptions allowed in this Special
Operations LCO. Required Action A.1 has been modified by a
Note that clarifies that the intent of any other LCO
Required Actions, in accordance with the other applicable
LCOs, to insert all control rods includes exiting this
Special Operations Applicability by returning the reactor
mode switch to the shutdown position. A second Note has
been added to Required Action A.1 to clarify that this
Required Action is only applicable if the requirements not
met are for an affected LCO.

Required Actions A.2.1 and A.2.2 are specified, based on the
assumption that the control rod is being withdrawn. If the
control rod is still insertable, actions must be immediately
initiated to fully insert all insertable control rods and
within 1 hour place the reactor mode switch in the shutdown
position. Actions must continue until all such control rods
are fully inserted. The allowed Completion Time of 1 hour
for placing the reactor mode switch in the shutdown position
provides sufficient time to normally insert the control
rods.

B.1. B.2.1 and B.2.2

If one or more of the requirements of this Special
Operations LCO are not met with the affected control rod not
insertable, withdrawal of che control rod and removal of the
associated CRD must be immediately suspended. If the CRD
has been removed, such that the control rod is not
insertable, the Required Actions require the raost
expeditious action be taken to either initiate action to
restore the CRD and insert its control rod, or initiate
action to restore compliance with this Special Operations
LCO.

SURVEILLANCE SR 3.10.4.1. SR 3.10.4.2. SR 3.10.4.3, and SR 3.10.4.4

REQUIREMENTS
l'he other LCOs made applicable by this Special Operations
LCO are required to have their associated surveillances met
to establish that this Special Operations LC0 is being met.
If :he local array of control rods is inserted and disarmed

(continued)
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Single Control Rod Withdrawal-Cold Shutdown
; B 3.10.4

BASES

,

SURVEILLANCE SR 3.10.4.1. SR 3.10.4.2. SR 3.10.4.3. and SR 3.10.4.4
REQUIREMENTS (continued)

I while the scram function for the withdrawn rod is not-
| available, periodic verification is required to ensure that
i the possibility of criticality remains precluded. Also, all
| the control rods are verified to be inserted, as well as the
; control rod withdrawal block. Verification that all the

other control rods are fully inserted is required to meet'

the SDM requirements. Verification that a control rod
withdrawal block has been inserted ensures that no other

j control rods can be inadvertently withdrawn ender conditions
I when position indication instrumentation is inoperable for
i the affected control rod. The 24 hour Frequency is

acceptable becaus? of the administrative controls on control'

rod withdrawals, the protection afforded by the LCOs
involved, and hardwire interlocks to preclude an additional

,

contro~i rod withdrawal.
|

SR 3.10.4.2 and SR 3.10.4.4 have been modified by Notes,
which clarify that these SRs are not required to be met if
the alternative requirements demonstrated by SR 3.10.4.1 areO satisfied.

O

REFERENCES 1. FSAR, Section [15.1.13] .

.

O
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Single CRD Re wal-Refueling |

B 3.10.5

8 3.10 SPECIAL OPERATIONS

I B 3.10.5 Single Control Rod D,ive (CRD) Removal-Refuelino

BASES

BACKGROUND The purpose of this MODE 5 Special Operations LC0 is to
permit the emoval of a single CRD during refueling
operations by imposing certain administrative controls.
Refueling interlocks restrict the movement of control 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, n more than one control rod is
permitted to be withdra,';.. from a core cell containing one or
more fuel assemblies. The refueling interlocks use the
"'ull in" position indicators to determine the position of
all control reds. If the " full in" position signal is not
present for every controi 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 interluck will not allow the withdrawali

of a second control rod.

The cantrol rod scram tu..ction prcvides Lackup protection to
nermal refueling procedures, as do the refueling interlocks
described above, which prevent inadvertent criticalities
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 Operations LC0
provides controls sufficient to ensure the possibility of an
inadvertent criticality is precluded, while allowing a
single CRD to be removed from a core cell containing one or
more fuel assemblies. The removal of the CRD involves
disconnecting the position indication probe, which causes
noncompliance with LC0 3.9.4, " Control Rod Position
Indication," and, therefore, LCO 3.9.1, " Refueling Equipment
Interlocks," and LC0 3.9.2, " Refueling Position One-Rod-Out
Interlock." The CRD remaal also requires isolation of the.

CRD from the CRD Hydraulic System, thereby causir.9
inoperability of the control rod (LC0 3.9.5, " Cont.01 Rod
OPERABILITY-Refueling").

,

I
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: Single CR0 Removal-Refueling
8 3.10.5

:

BASES (continued)

APPLICABLE With the reactor mode switch in the refuel position, the
J SAFETY ANALYSES analyses for control rod nithdrawal during refueling are
j applicable and, arovided tne assumptions of these analyses

are satisfied, t1ese analyses will bound the consequences of:

i accidents. Explicit safety analyses in the FSAR (Ref. 1)
demonstrate that proper operation of the refueling!

interlocks and adequate SDM will preclude unacceptable
reactivity excursions.

Refueling interlocks restrict the movement of control rods;

! and the operation of the refueling equipment to reinforce
i 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 rod4

withdrawn if adequate SDM exists. By requiring all other'

control rods to be inserted and a control rod withdrawal
i block initiated, the function of the inoperable one-rod-out
; interlock (LCO 3.9.2) is adequately maintained. This
| Special Operations LC0 requirement to suspend all CORE
: ALTERATIONS adequately compensates for the inoperable all

rods in permissive for the refueling equipment interlocks
(LC03.9.1).:

: The control rod scram function provides backup protection to
normal refueling procedures and the refueling interlocks,i

which prevent inadvertent criticalities during refueling.2

Since the scram function and refueling interlocks may be
suspended, alternate backup protection required by this
Special Operations LC0 is obtained by ensuring that a five

i by five array of control rods, centered on the withdrawn
i control rod, are inserted and are incapable of being
!

withdrawn (by insertion of a control rod block).
'

As described in LC0 3.0.7, compliance with Special
J O'3 rations LCOs is optional, end therefore, no criteria of
! t1e NRC Policy Statement apply. Special Operations LCOs

provide flexibility to perform certain operations by
' appropriately modifying luirements of other LCOs. A

discussion of the criter:a satisfied for the other LCOs is
' provided in t? Ir respective Bases.

1

\ Wontinued)
'

:
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Single CR0 Removal-Refueling
B 3.10.5

BASES (continued)

LCO As described in LCO 3.0.7, compliance with this Special
Operations LCO is optional. Operation in MODE 5 with any of
the following LCOs, LC0 3.3.1.1, " Reactor Protection System
(RPS) Instrumentation," LC0 3.3.8.2, " Reactor Protection
System (RPS) Electric Power Monitoring," LC0 3.9.1,
LCO 3.9.2, '.00 3.9.4, or LC0 3.9.5 not met, can be performed
in accordance with the Required Actions of these LCOs
without meeting this Special Operations LC0 or its ACTIONS.
However; if a single CRD removal from a core cell containing
one or more fuel assemblies is desired in MODE 5, cor.trols
consistent with those required by LC0 3.3.1.1, LC0 3.3.8.2,
LC0 3.9.1, LC0 3.9.2, LCO 3.9.4, and LCO 3.9.5 must be
implemented, and this Special Operations LC0 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 (LC0 3.9.2) is adequately
maintained. This Special Operations LC0 requirement to
suspend all CORE ALTERATIONS adequately compensates for the
inoperable all rods in permissive for the refueling
equipment interlocks (LCO 3.9.1). Ensuring 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 that LCO 3.3.1.1
and LCO 3.9.2 would have otherwise provided.

The exemption granted in this Special Operations LCO to
assume that the withdrawn control rod is the highest worth
control rod te satisfy LC0 3.1.1, "SHU100WN MARGIN (SDM),"
and the inability to witndraw 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).
|

APPLICABILITY Operation in MODE 5 is controlled by existing LCOs. The
allowance to comply with this Special Operations LCO in lieu
of the ACTIONS of LC0 3.3.1.1, LC0 3.3.8.2, LCO 3.9.1,
LCO 3.9.2, LCO 3.9.4, and LC0 3.9.5 is appropriatelyi

'

controlled with the additional administrative controls
aquired by this Special Operations LCO, which reduce the
potential for reactivity excursions.

(continued)
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Single CRD Removal-Refueling
B 3.10.5

BASES (continued)

ACi10NS A.l. A.2.1. and A.2.2

If one or more of the requirements of this Special
0)erations LC0 are not met, the immediate implementation of

.

t1ese Required Actions restores operation consistent with
the nornal requirements for failure to meet LC0 3.3.1.1,
LC0 3.9.1, LCO 3.9.2, LCO 3.9.4, and LC0 3.9.5 (i.e., all
contrel rods inserted) or with the allowances of this

.

3pecial Operations LCO. The Completion Times for Required
Action A.1, Required Action A.2.1, and Required Action A.2.2
are intended to require that these Required Actions be
implen'ented in a very short time and carried through in an
expeditious manner to either initiate action to restore the
CRD and insert its control rod, or initiate action to
-restore compliance with this Special Operations LCO.
Actions must continue until either Required Action A.2.1 or
Required Action A.2.2 is satisfied.

SURVEILLANCE 3R 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 control rods, other than the
control rod withdrawn for the removal of the associated CRD,
are fully inserted is required to ensure the SDM is within
limits. Verification that the local five by five array of
control rods, other than the cuatrol rod withdrawn for
remaval of the associated CRD, is inserted and disarmed,
whiir- 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 ensures that no other
control rods can be inadvertencly withdrawn under conditions
when position indicatiun instrumentation is' inoperable for
the withdrawn control rod.- The Surveillance for LC0 3.1.1,
which is made applicable by this Special Operations LCO, is
required in order to establish that this Special Operations
LCO is being met. Verification that no other CORE
ALTERATIONS are being made is required to ensure the
assumptions of the safety analysis are satisfied.

Periodic verification of the administrative controls
established by this Special Operations LC0 is prudent to
preclude the possibility of an inadvertent criticality. The

|
24 hour Frequency is acceptable, given the administrative

O (continued)
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1,

| Single CRD Removal-Refueling
B 3.10.5'

@BASES

|
|

| SURVEILLANCE SR 3.10.5.1. SR 3.10.5.2. SR 3.10.5.3. SR 3.10.5.4.
j REQUIREMENTS and SR 3.10.5.5 (continued)

controls on control rod removal and hardwire interlock to
block an additional control rod withdrawal.

'
,

,

REFERENCES 1. FSAR, Section (15.1.13] . I

_ _ _ _ _ _ _ . . . . _ __

O

,

|
1
1

l

I

O
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Multiple Control Rod Withdrawal-Refueling
B 3.10.6,

B 3.10 SPECIAL OPERATIONS;

| B 3.10.6 Multiple Control Rod Withdrawal-Refueling
i

BASES
-

BACKGROUND The purpose of this MODE 5 Special Operations LC0 is tu
permit multiple control rod withdrawal during refueling by
imposing certain administrative controls.,

Refueling interlocks restrict the movement of control rods"

and the operation of the refueling equipment to reinforce
operational procedures that prevent the reactor from

i becoming critical during refueling operations. During
refueling operations, no more than one control rod is
permitted to be witharawn 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.

I

The refueling interlocks use the " full in" position
indicators to determine the position of all control rods,

i 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.

To allow more than one control rod to be withdrawn during
refueling, these interlocks must be defeated. This Special.
Operations LC0 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 SDM will prevent unacceptable reactivity excursions
! during refueling. To allow multiple control rod
I withdrawals, control rod removals, associated control rod
i drive (CRD) removal, or any combination of these, the " full-
! in" position indication is allowed to be bypassed for each

withdrawn control rod if all fuel has been removed from the

(continued)
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Multiple Control Rod Withdrawal-Refueling
B 3.10.6

C AES
,

_ _

APPLlrA8t cell. With no fuel assemblies in the core cell, the
Wfly pu rS associated control rod has no reactivity control function-

gors i md) 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.t

As described in LCO 3.0.7, compliance with Special-

Operations LCOs is optional, and therefore, no criteria of
the NRC Policy Statement apply. Special Operations LCOs
provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LCO As described in LC0 3.0.7, compliance with this Special
Operations LCO is optional. Operation in MODE 5 with either
LC0 3.9.3, " Control Rod Position," LC0 3.9.4, " Control Rod
Position Indication," or LCO 3.9.5, " Control Rod
OPERABILITY-Refueling," not met, can be performed in
accordance with the Required Actions of these LCOs without
meeting this Special Opert ions LC0 or its ACTIONS. If

multiple control rod withorawal or 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
previously removed under the provisions of another LCO must
be removed.

When fuel is loaded 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 inserted before loading fuel.

APPLICABILITY Operation in MODE 5 is controlled by existing LCOs. The
exceptions from other LCO requirements (e.g., the ACTIONS of
LCO 3.9.3, LC0 3.9.4, or LC0 3.9.5) allowed by this Special
Operations LC0 are 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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Hultiple Control Rod Withdrawal-Refueling
8 3.10.6,

BASES (continued)
'

1

ACTIONS A.1. A.2.1, and A.2.2

If one or more of the requirements of this Special
Operations LC0 are not met, the immediate implementation of
these Required Actions restores operation consistent with
the normal requirements for refueling (i.e., all control <

rods inserted in core cells containing one or more fuel
assemblies) or with the exceptions granted by this Special

,

Operations LCO. The Completion Times for Required
Action A.1, Rec Jired Action A.2.1, and Required Action A.2.2
are intended tc require that these Required Actions be
implemented in a very short time and carried through in an
expeditious manner to either initiate action to restore the
affected CRDs and insert their control rods, or initiate
action to 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

O established by this Special Operations LC0 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
available in the control room.

REFERENCES 1. FSAR, Section (15.1.13] .

O
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Control Rod Testing-Operating
B 3.10.7

B 3.10 SPECIAL OPERATIONS

B 3.10.7 Control Rod Testing-Operating

BASES

BACKGROUND The purpose of this Special Operations LC0 is to permit
control rod testing, while 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) (LC0 3.3.2.1, "Centrol Rod
Block Instrumentation"), such that only the specified
control rod sequences and relative positions required by
LCO 3.1.6, " Rod Pattern Control," are allowed over the
operating range from all control rods inserted to the low
power setpoint (LPSP) of the RWM. The sequences effectively
limit the 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 LCO 3.1.6.
These tests include SDM demonstrations, control rod scram
time testing, control rod friction testing, and testing
performed during the Startup Test Program. This Special
Operations LC0 provides the necessary exemption to the
requirements of LC0 3.1.6 and provides additional
administrative controls to allow the deviations in such
tests from the prescribed sequences in LCO 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
testing, the initial control rod patterns assumed in the
safety analysis of References 1 and 2 may not be preserved.
Therefore special CRDA analyses are required to demonstrcte
that these special sequences will not result in unacceptable
consequences, should a CRDA occur during the testing. These
analyses, performed in accordance with an NRC approved
methodology, are dependent on the specific test being
performed.

(continued)
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Control Rod Testing-Operating
B 3.10.7

BASES

APPLICABLE As described in LC0 3.0.7, compliance with Special
SAFETY ANALYSES Operations LCOs is optional, and therefore, no criteria of

(continued) the NRC Policy Statement apply. Special Operations LCOs
provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LCO As described in LC0 3.0.7, 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, no exceptions 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 as specified in SR 3.3.2.1.8 and allowing the RWM

C 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 o)erator
or other qualified member of the technical staff. T1ese
controls are consistent with those normally applied to
operation in the startup range as defined in the SRs and
ACTIONS of LC0 3.3.2.1, " Control Rod Block Instrumentation."

APPLICABILITY Control rod testing, while in H0 DES-1 and 2, with THERMAL
POWER greater than the LPSP of the RWM, is adequately
controlled by the existing LCOs on 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
LC0 3.2.1, " AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)," LC0 3.2.2, " MINIMUM CRITICAL POWER RAT 10 (MCPR),"
LC0 3.2.3, " LINEAR HEAT GENERATION RATE (LHGR)," and
LC0 3.3.2.1. With THERMAL POWER less than or equal to the *

LPSP of the RWM, the provisions of this Special Operations
LCO are necessary to perform special tests that are not in
conformance with the prescribed sequences of LC0 3.1.6.

(continued)
%J
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Control Rod Testing-Operating
B 3.10.7

BASES

:

APPLICABILITY While in MODES 3 and 4, control rod withdrawal is only
(continued) allowed if perfonned in accordance with Special Operations

LCO 3.10.3, " Single Control Rod Withdrawal-Hot Shutdown,"
or Special Operations LC0 3.10.4, " Single Control Rod
Withdrawal-Cold Shutdown," which 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, " Refuel Position One-Rod-Out Interlock,") and
scram functions (LCO 3.3.1.1, " Reactor Protection System
(RPS) Instrumentation," and LCO 3.9.5, " Control Rod
OPERABILITY-Refueling"), or the added administrative
controls prescribed in the applicable Special Operations
LCOs, provide mitigation of potential reactive excursions.

ACTIONS M
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 LC0 3.1.6
are no longer excepted, and appropriate actions are to be
taken to restore the 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 the RWM,
a second licensed operator or other qualified member of 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 skills equal to a licensed operator [in the
following areas:] .] This verification must be performed
during control rod movement to prevent deviations from the
specified sequence. A Note is added to indicate that this 1

Surveillance does not need to be performed if SR 3.10.7.2 is
satisfied.

1

(Continued)
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Control Rod Testing--Operating
B 3.10.7

BASES

l

SURVEILLANCE SR 3.10.7.2
REQUIREMENTS

(continued) When the RWM provides 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 has
been added to indicate that this Surveillance does not need
to be performed if SR 3.10.7.1 is satisfied.

REFERENCES 1. NEDE-24011-P-A-US, General Electric Standard
Application for Reactor Fuel, Supplement for United
States (asamended).

2. Letter from T. Pickens (BWROG) to G.C. Lainas (NRC)
" Amendment 17 to General Electric Licensing Topical
Report NEDE-24011-P-A," August 15, 1986.

__

;
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SDM Test-Refueling
0 3.10.8

8 3.10 SPECIAL OPERATIONS

B 3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

BASES

BACKGROUND The purpose of this MODE 5 Special Operations LCO is to
permit SDM testing to be performed for those plant
configurations in which the reactor pressure vessel (RPV) ,

head is either not in place or the head bolts are not fully !
tensioned.

LCO 3.1.1, " SHUTDOWN MARGIN (SDM)," requires that adequate
SDM be demonstrated following fuel movements or control rod
replacement within the RPV. The demonstration must be I
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
SDM test prior to startup requires the test to be yerformed
while in MODE 5, with the vessel head bolts less *.aan 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 applicable
control rod blocks ensure that the reactor will not become
critical. The SDM 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.

APPLICABLE Prevention and mitigation of unacceptable reactivity
SAFETY ANALYSES excursions during control rod withdrawal, 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 (LCO 3.3.1.1, " Reactor Protection System
(RPS) Instrumentation"), average power range monitor (APRM)
neutron flux scram (LC0 3.3.1.1), and control rod block
instrumentation (LC0 3.3.2.1, " Control Rod Block
Instrumentation"). The limiting reactivity excursion during
startup conditions while in MODE 5 is the control rod drop
accident (CRDA).

(continued)
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SDM Test-Refueling
B 3.10.8

i

BASES

,

APPLICABLE CRDA analyses assume that the reactor operator follows
SAFETY ANAL YSES prescribed withdrawal sequences. For SDM tests performed

(contired) within these defined sequences, the 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.
Therefore, special CRDA analyses, performed in accordance
with an NRC approved methodology, are required to
demonstrate the SDM test sequence will not result in
unacceptable consequences should a CRDA occur during the
testing, ror the purpose of this test, the protection
provided by the normally required MODE 5 applicable LCOs, in
addition b the requirements of this LCO, will maintain
normal ten operations as well as postulated accidents
within the bounds of the appropriate safety analyses
(Wefs. 1 and 2). In addition to the added requirements for
the RWM, 1RM, APRM, and control rod coupling, the notch out
mode is specified for out of sequence withdrawals.
Requiring the notch out mode limits withdrawal steps to a
single notch, which limits inserted reactivity, and allows
adequate monitoring of changes in neutron flux, which may
occur during the test.

As described in LCO 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
the NRC Policy Statement apply. Special Operations LCOs
provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A

discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LC0 As described in LC0 3.0.7 comoliance with this snocial:

; Operations L W is optional. SDM tests may be performed
while in MODE 2, in accordance with Table 1.1-1, without
meeting this Special Operations LC0 or its ACTIONS. For SDM
tests performed while in MODE 5, adclitional 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

i (LC0 3.3.2.1, Function 2, MODE 2), or must be verified by a
j second licensed operator or other qualified member of the

technical staff. To provide additional protection against

(continued)
s
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SDM lest-Refueling
B 3.10.8

BASES

i

LCO an inadvertent criticality, control rod withdrawals that do
(continued) not conform to the banked position withdrawal sequence

specified in LC0 3.1.6, " Rod Pattern Control," (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.
Coupling integrity of withdrawn control rods is required to
minimize the probability of a CRDA and ensure proper
functioning of the withdrawn control rods, if they are
required to scram. 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 )osition
requirements to include the startup/ hot stand)y position,
such that the SDM tests may be performed while in MODE 5.

APPLICABILITY These SDM test Special Operations requirements are only
applicable if the SDM tests are to be performed while in
MOLE 5 with the reactor vessel head removed or the head
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
MODES are unaffected by this LCO.

ACTIONS M
With one or more of the requirements of this LC0 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 LCO are no longer required.

SURVEILLANCE SR 3.10.8.1 and SR 3.10.8.2
REQUIREMENTS

The control rod withdrawal sequences during the SDM tests
may be enforced by the RWM (LC0 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, either

;

!

(continued)
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SDM Test-Refueling
; B 3.10.8

BASES

SURVEILLANCE SR 3.10.8.1 and SR 3.10.8.2 (continued)
REQUIREMENTS

the applicable SRs for the RWM (LCO 3.3.2.1) must be
satisfied according to the applicable Frequencies
(SR 3.10.8.1), or the pro
be veri fied (SR 3.10.8.2)per movement of control rods mustThis latter verification (i.e.,

.

SR 3.10.8.2) must be performed during control rod movement
to prevent deviations from the specified sequence. These
surveillances provide adequate assurance that the specified
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.

SR 3.10.8.4

Coupling verification is performed to ensure the control rod
is connected to the control rod drive mechanism and will
perform its intended function when necessary. The
verification is required to be performed any time a control
rod is withdrawn to the " full nut" notch position, or prior
to declaring the control rod OPERABLE after work on the
control rod or CRD Svstem that could affect coupling. This
Frequency is acceptable, considering the low probability
that a tontrol rod will become uncoupled when it is not
being moved as wall as operating experience related to
uncoupling events.

REFERENCES 1. NEDE-240ll-P-A-US, General Electric Standard
Application for Reactor Fuel, Supplement for United
States (as amended).

2. Letter from T. Pickens (BWROG) to G.C. Lainas, NRC,
" Amendment 17 to General Electric Licensing Topical
Report NEDE-240ll-P-A " August 15, 1986.

(continued)
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SDH Test-Refueling
B 3.10.8

BASES

I
: REFERENCES 3. [Plantspecifictransientanalysis).
! (continued)
J 4. (Plant specific reload analysis).
j
,

)

!

l

:
!

.

.

O
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Recirculation loops-Testing
B 3.10.9

8 3.10 SPECIAL OPERATIONS

l B 3.10.9 Recirculation Loops-Testing

BASES

,

i BACKGROUND lhe purpose of this Special Operations LCO in MODES 1 and 2
is to allow either PHYSICS TESTS or the Startup Test Program
to be performed with less 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. LC0 3.4.1,
" Recirculation Loops Operating," requires that one or both
recirculation loops be in operation during MODES 1 and 2.
This cpecial Operations LCO provides the appropriate
additional restrictions to allow testing at natural
circulation conditions or in single loop operation with the
reactor critical.

O
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. 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 s [5]% 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, 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.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
the NRC Policy Statement apply. Special Operations LCOs
provide f?exibility to perform certain operations by

; appropriately modifying requirements of other LCOs. A
| discussion of the criteria satisfied for the other LCOs is
| provided in their respective Bases.
|

(j ' (continued)
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Recirculation Loops-Testing
B 3.10.9

BASES (continued)

i

LCO As described in LCO 3.0.7, compliance with this Special
Operations LC0 is optional. However, to perform testing at
natral circulation conditions or with a single operating
inop, operations must be limited to those tests defined in
the Startup Test Program or approved PHYSICS TESTS performed
at 5 [5]% RTP. To minimize the probability of an accident,
while operating at natural circulation conditions or with
one operating loop, the duration of these tests is limited
to 5 24 hours. This Special Operations LC0 then allows
suspension of the requirements of LC0 3.4.1 during such

,

testing, in addition to the requirements of this LCO, the
nonnally required MODE 1 or MODE 2 applicable LCOs must be
met.

4

d

APPLICABILITY This Special Operations LCO 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
the time at natural circulatica conditions reduces the
probability that a DBA inay 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 natural 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 e condition that does not
require both recirculation loops to be in operation. The
allowed Completion Time of I hour provides sufficient time
to normally insert the withdrawn control rods.

BM

With the requirements of this LC0 not met for reasons other
than those specified in Condition A (i.e., low power PHYSICS
TESTS exceeding [5]% RTP, or unapproved testing at natural
circulation), the reactor mode switch should innediately be

(continued)
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1

1

j Recirculation loops-Testing
: B 3.10.9

| t

| BASES

I

j ACTIONS lld (continued) -

a

! placed in the shutdown position. This results in a
4 condition that does not require both recirculation loops to
i be in operation. The action to immediately place the

reactor mode switch in the shutdown position prevents
unacceptable consequences from an accident initiated from.

outside the analysis bounds. Also, operation beyond
authorized bounds should be terminated upon discovery.

_

i SURVEILLANCE SR 3.10.9.1 and SR 3.10.9.2
REQUIREMENTS4

Periodic verification of the administrative controls;
' established by this tr0 will ensure that the reactor is
i operated within the bounds of this LCO. Because the 1 hour
; frequency provides frequent checks of the LCO requirements

during the allowed 24 hour testing interval, the probabilitya-

of operation outside the limits concurrent with a postulated4

accident is reduced even further..

1

| REFERENCES 1. FSAR, Chapter [14].

1 2. 10 CFR 50.59,

3. FSAR,Section[6.3.3.4].
;

4. FSAR,Section[ ].
!
1

|

:
|

i

:
1

!

i
!

.

:
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Training Startups
D 3.10.10

B 3.10 SPECIAL OPERATIONS

B 3.10.10 Training Startups
L

i

f,ASES
_ _ __ _

.

BACKGROUND The purpose of thi, Saecial Operations LC0 is to permit
training startups to ]e performed waile in MODE 2 to provide
plant startup experience for reactor operators. This
training involves withdrawal of control rods to ach; eve
criticality and then further withdrawal of control rods, as
would be experienced during an actual plant startup. During
th e training startups, if the reactor coolant is allowed
to neat 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 reacter water
discharge to the radioactive waste disposai system, the
. amount of discharge should be minimized. This Special
operations LCO provides the appr griate additiona' controls
to allow one residual heat remo e, (RHR) subsystem to be
aligr.ed in the shutdown cooling - e. so that the reactor
coolant temperature can be controlled during the training
startups, thereby minimizing the discharge of rea'. tor water
to the radioactive waste disposal system.

_ -

APPLICABLE 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
the RHR System is one of the ECCS subsystems assumed to
function during a LOCA. With re' actor power 5 1% RTP
(equivalent to all OPERABLE intermediate range monitor (IRM)
channels 5 25/40 divisions of full scale on Range 7) and
average reactor coolant temperature < 200'F, the stored )
energy in the reactor core and coolant system is very low, '
and a reduced complement of ECCS can provide the required |
core cooling, thereby allowing operation with one RHR
subsystem in the shutdown cooling mode (Ref. 1).

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore no criteria of
the NRC Policy Statement apply. Special Operations LCOs

,

provide flexibility to perform certain operations by I
appropriately modifying requirements of other LCOs. A ;

i

'

(continued)
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' Training Startups
]

B 3.10.10

BASES

!
APPLICABLE discussicn of the criteria satisfied for the other LCOs is
SAFETY ANALYSES provided in their respective Bases.;

(continued);

LCO As described in LCO 3.0.7, compliance with this Special
Operations LCO is optional. Training startups may bet

| performed while in MODE 2 with no RHR subsystems aligned in
j the shutdawn cooling mode and, therefore, without meeting
i this Special Operations LCO or its ACTIONS. However, to I

minimize the discharge of reactor coolant to the radioactive
waste disposal system, performance of the training startups
may be accomplished with one RHR subsystem aligned in the
shutdown cooling mode to maintain average-reactor coolant
temperature < 200'F. Under these conditions, the THERMAL
POWER must be maintained 5 1% RTP (equivalent to all
OPERABLE IRM channels s 25/40 divisions of full scale on
Range 7) and the average reactor coolant temperature must be'

< 200'F. This Special Operations LCO then allows changing
th LPC! OPERABILITY requirements, in addition to the4

requirements of this LCO, the normally required MODE 2.

applicable LCOs must also be met.
, s

APPLICABIL11Y Training startups while in MODE 2 may be perfomed 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 that could require operation of
both RHR subsystems in the LPCI mode of operation.,

Operations in all other MODES are unaffected by this LCO.
t

:

|
.

ACTIONS A.1

With one er more of the requirements of this LC0 not met,,

| (i.e., any OPERABLE 1RM channel > 25/40 divisions of full
scale on Range 7, or average reactor coolant temperature,

i a 200'F) the reactor may be in a condition that requires the
full complement of ECCS subsystems and the reactor modeI

switch must be immediately placed in the shutdown position.
This results in a condition that does not require all RHR

(continued
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Training Startups
B 3.10.10

.,

BASES

!

ACTIONS ILJ (continued)

subsystems to be OPERABLE :n the LPCI mode of (peration.
This action may restore ccapliance with the reqairements of
this Special Operations LC' or may result in placing the

! plant in either MODE 3 of ODE 4.

SURVEILLANCE SR 3.10.10.1 and SR 3.10.10.2
REQUIREMENTS

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 provides
frequent : hecks of these LCO requirements during the
training startup.4

REFERENCES 1. FSAR, Section [6.3.2] .

O
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