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PRETACE

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 ine BWR Owners Group’s proposed STS.

This document is the result of extensive technical meetings and discussions
among the NRC staff, the Nuclear Steam Supply System (NSSS) Owners Groups, the
NSSS vendors, and the Nuclear Management and Resources Council. The improved
STS were developed based on the criteri2 in the interim Commission Policy
Statement on Technical Specification Improvements for Nuclear Power Reactors,
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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Recirculation Lrops Operating
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1 Recirculation Loops Operating

BASES

e e S S R S e I TR

BACKGROUND

The Reactor Coolant Recirculation System is designed to
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
circulustion. The forced flow, there.ore, allows operation
at significantly higher power than would otherwise be
possible, The recirculation system also controls reactivity
over a wide span of reactor power by varying the
recirculation flow rate to control the void content of the
moderator. The Reactor Coolant Recirculation System
consists of two recirculation pump loops external to the
reactor vessel. These loops provide the piping path for the
driving flow of water to the reactor vessel jet pumps Each
external loop containg one variable speed motor driven
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
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 by
incoming feedwater. This water passes down the annulus
between the reactor vessel wall and the core shroud. A
portion of the coolant flows from the vessel, through the
two external recirculation loops, and becomes the driving
flow for the jet pumps. Each of the two external
recirculation loops discharges high pressure flow into an
external manifold, from which individual recirculation inlet
lines are routed to the jet pump risers within the reactor
vessel. The remaining portion of the coolant mixture in the
annulus becomes the suction flow for the jet pumps. This
flow enters the jet pump at suction inlets and is
accelerated by the driving flow. The drive flow and suciion
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 (Tower 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

(continued)

BWR/4 STS

B 3.4-1 Rev. 0, 09/28/92






' PASES

fecirculation Loops Operating
B 3.4.1

APPLICABLE
SAFETY ANALYSES
(continued)

A ;lant specific LOCA analysis has been performed assuming
only one operating recircu{ation loop. This analysis has
demonstrated that, in the event of a LOCA caused by a pipe
break in the operating recirculation loop, the Emergency
Core Cooling System response will provide adequate core
cooling, provided the APLHGR requirements are modified
accordingly (Ref. 3).

The transient analyses of Chapter 15 of the FSAR have also
been performed for single recirculation loop operation

(Ref. 3) and demonstrate sufficient fiow coistdown
characteristics to maintai- fue' Chermal na~gins during the
abnormal operational transients analyzed provided the MCPR
requirements are modified. During single recircuiation lcop
operation, modification to the Reactor Pyotection System
(RPS) average power range monitor (APRM) instrument
setpoints is also required to account for the differert
relationships between recirculation drive flow and :eactor
core flow. The APLHGR and MCPR setpoints for <ingle loop
operation are specified (v the COLR. The APRM flow biased
simulated THERMAL POWEF setpoint is in LCO 3.3.1.1, "Reactor
Protection System (RPS) Instrumentation."

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

LCO

e

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 opetation. With only one
recirculation loop in operation, modifications to the
required APLHGR limits (LCO 3.2.1, “AVERAGE PLANAR LINEAR
HEAT GENERATION RATE (APLHGR)“), MCPR limits (LCO 3.2.2,
“MINIMUM CRITICAL POWER RATIO (MCPR)"), and APRM Flow Biased
Simulated Thermal Power—High setpoint (LCu 2.3.1.1) may be
applied to allow continued operation consistent with the
assumptions of Reference 3.

BWR/4 STS
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Recirculation Loops Operating
8 3.401

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

ACTIONS A.l

With the requirements of the LCO not met, the recirculation
loops must be re<tored to operation with matched flows
within 24 hours. A recirculation loop is considered not in
operation when the pump in that locp 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 LCO
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 lTow 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 fiow or by tripping the pump.

(continued)
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. BASES

Recirculation Loops Operatin?
6 3.4,

ACTIONS
(continued)

B.1

With no recirculation loops in operation or the Required
Action and associated Completion Time of Condition A not
met, the plant must be brought tc a MODE in which the LCO
does not apply. To achieve this status, the plant must be
brought to MOPE 3 within 12 hours. In this condition, the
recirculation loops are not required to be operating because
of the reduc.d severity of DBAs and minimal dependence on
the recirculation loop coastdown characteristics. The
allowed Completion Time of 12 hours is reasonabie, based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without chailenging
plant systems.

SURVEILLANCE
REQUIREMENTS

SR _3.4.1.1

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

< [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 wher core flow is < [70]% of rated
core flow, The recirculation loop jet pump flow, as used in
this Surveillance, is the summation of the flows from all of
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,
the Joop with the lower flow is considered inoperable. The
SR is not required when both loops are not in operation
since the mismatch limits are meaningless during single loop
or natural circulation operation. The Surveillance must be
performed within 24 hours after both locps are in operation.
The 24 hour Frequency is consistent with the Surveillance
Frequency for jet pump OPERABILITY verification and has been
shown by operating experience to be adequate to detect off
normal jet pump loop flows in a timely ranner.

BWR/4 STS
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Recirculation Loops Operating
B 3.4.1

BASES (continued) ‘

REFERENCES 1. FSAR, Section [6.3.3.4].

2. FSAR, Section [5.5.1.4].

3. [Plant specific analysis for single loop operation.]
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. B 3.4 REACTUR COOLANT SYSTEM (RCS)

B 3.4.2 Jet Pumps

BASES

TToTITIIE R S

BACKGROUND

The Reactor Coolant Recirculation System is described in the
Background section of the Bases for LCO 3.4.1,
“Recirculation Loups Operating," which discusses the
operating characteristics of the system and how these
characteristics affect the Design Basis Accident (DBA)
analyses.

The jet pumps are part of the Reactor Coolant Recirculation
System and are designed to provide forced circulation
through the core to remuve heat 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 Lelow the jet pump
suctivn elevation.

Each reactor coolanrt 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 exteirnal recirculation loops
discharges high pressure flow into an external manifolu 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
thc-oat section. The total flow then passes through the jet
pump diffuser section into the area belo~ the core (lower
plenum), gaining sufficient head in the process to drive the
required flow upward through the core.

APPLICABLE
SAFETY ANALYSES

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

(continued)
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BASES

Jet Pumps
B 3.4.2

APPLICABLE
SAFETY ANALYSES
(continued)

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

(LCO 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.l

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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BASES

ACTIONS

A.1 (continued)

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

SURVEILLANCE
REQUIREMENTS

SR _3.4.2.)

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 relationships. The
allowable deviations from the established patterns have bLeen
developed based on the variations experienced at plants
during normal operation and with jet pump assembly failures
(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
nozzles. A change in the relationship indicates a plug,
flow restriction, loss in pump hydraulic performance,
leakage, or new flow path between the recirculation pump
discharge and jet pump nozzle. For this criterion, the pump
floyfgng loop flow versus pump speed relationship must be
veritiea.

ndividual jet pumps in a recirculation loop normally do not
ave 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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BASES

Jet Pumps
B 3.4.2

SURVETLLANCE
REQUIREMENTS

SR_3.4.2.1 (continued)

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

The deviations from normal are considered indicative of a
potential problem in the recirculation drive flow or jet
purp 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
Toop OPERABILITY verification.

This SR is modified by two Notes. Note 1 allows this
Surveillance not to be performed 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 = 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,

BWR/4 STS
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| . B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.3 Safety/Relief Valves (S/RVs)

| BASES

BACKGROUND

The ASME Boiler and Pressure Vessel Code requires the
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 the
nuclear system will not exceed th. ASME Code Timits for the
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 locoed pilot valve
opens when steam pressure at the valve inlec 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.

Each S/RV discharges steam through a discharge lin to a
point below the minimum water level in the suppres. on pool.
The S/RVs 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
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

LCO 3.5.1, "ECCS--Operating.*

APPLICABLE
SAFETY ANALYSES

The overpressure protection system must accommodate the most
severe pressurization transient. Evaluations have
determined that the most severe transient is the closure of
all main steam iso:ation valves (MSIVs), followed by reactor
scram on high neutron flux (i.2., failure of the direct
scram associated with MSIV position) (Ref. 1), £~ the
purpose of the analyses, [11] S/RVs are assumed 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 1imit of 110% of vessel design

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES
(continued)

pressure (110% x 1250 psig = 1375 psig). This LCO helps to
ensure that the acceptance limit ¢f 1375 psig is met during
the Design Basis Event.

Reference 2 discusses additional 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.

LCO

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 LCO are
applicable only to the canability of the S/RVs to
mechanically open to relieve excess pressure when the lift
setpoint is exceeded (safety function).

The S’kv 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 - inoint
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 hased on these setpoints, but also include the
additional uncertainties of ¢ 1% of the nominal setpcint
drift to pruviue an added degree of conservatism.

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

APPLICABILITY

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

(continued)
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. BASES

AvPLICABILITY
(continued)

In MODE 4, decay heat is low enough for the RHR System to
provide adequate coolin?. and reactor pressure is low enough
that the overpressure l1imit cannot be approached by assumed
operational transients cr accidents. In MODE 5, the reactor
~essel head is unbolted or removed and the reactor is at
atmospheric pressure. The S/RV function is not needed
during these conditions.

ACTIONS

Al

With the safety function of ore [or two] [required] S/RV(s]
inoperable, the remaining OPERABLE S/RVs are capable of
providing the necessary overpressure protection. Because of
additional desiyr margin, the ASME Code limits for the RCPB
can also be sz isfied with two S/RVs inoperable. However,
the overall reiiability 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. s

The 14 day Compietion 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.l and B.2

With less than the minimum number of required S/RVs
OPERABRLE, a transient may result in the violation of the
ASME Code 1imit on reactor pressure. If the safety function
of the inopecrable 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

rought 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 and to MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach required plant conditions from full
power conditicns in an orderly manner and without
challenging plant systems.

BWR/4 STS
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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 1ift
settings must be performed during shutdown, since this is a
bench test!, (o be done in accordance with the Inservice
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
t [3]% for OPERABILITY; however, the valves are reset to

t 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.

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 discharg> 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 pe available to
perform this test to avoid damaging the valve., Sufficient
tirme 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 Cod2 requirements, .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

2 [920] psig. The 12 hours allowed for manual actuation
after the required pressure is reached is sufficient to
achieve stable conditions 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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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 1ift setpoint testing.

REFERENCES s FSAR, Section (5.2.2.2.4].
2. FSAR, Section [15].

== = TIST LSS RSSRA ==
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BASES (continued)

RCS Operaticnal LEAKAGE
B 3.4.4

APPLICABLE
SAFETY ANALYSES

The allowable RCS operational LEAKAGE limits are based on
the predicted and experimentaliy observed behavior of pipe
cracks. The normally expected gackground LEAKAGE due to
equipment design and the detection capability of the
instrumentation for determining system LEAKAGE were also
considered. The evidence from experiments sug?ests 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 1imit 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 produces t* * cracks. This flow increase
limit is capable of prov @ an early warning of such
deterioration.

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.

LCO

RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

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

(continued)
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RCS Operational LEAKAGE

B 3.4.4
BASES .
LCO b. Unidentified LEAKAGE
(continued)

The 5 gpm of unidentified LEAKAGE is allowed as a
reasonable minimum detectable amount that the
containment air monitoring, drywell sump level
monitoring, and containment air cooler condensate flow
rate monitoring equipment can detect within a
reasonable time period. Violation of this LCO could
result in continued degradation of the RCPB.

ey Total A

The total LEAKAGE limit is based on a reasonable
minimum detectable amount. The limit also accounts
for LEAKAGE from known sources (identified LEAKAGE).
Violation of this LCO indicates an unexpected amount
of LEAKAGE and, therefore, could indicate new or
additional degradation in 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; temporary
changes in LEAKAGE rate as a result of transient
conditions (e.g., startup) are not considered. As
such, the 2 gpm increase limit is only applicable in
MODE 1 when operating pressures and temperatures are
established. Violation of this LCO could result in
continued degradation of the RCPB.

APPLICABILITY In MODES 1, 2, and 3, the RCS operational . “AKAGE LCO
applies, because thc potentiai for NCPB LEAKAGE is greatest
when the reactor is pressurized.

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

(continued)
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. BASES (cont® ued)

RCS Operational LEAKAGE
B 3.4.4

ACTIONS

A.l

With RCS unidentified or total LEAKAGE greater than the
limits, actinns must be taken to reduce the leak. Because
the LEAKAGE limits are conservatively beiow the LEAKAGE that
would constitute 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
gquantified, it may be reclassified and considered as
identified LEAKAGE; however, the total LEAKAGE limit would
remain unchanged.

.1 _an

An unidentified LEAKAGE increase of > 2 ?pm within a 4 hour
period is an indication of a ?otential 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 and
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 susceptiole
to 1GSCC.

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 B is not met or if pressure boundary LEAKAGE
exists, the plant must be hrought 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 and to MODE 4 within

36 hours. The allowed Compietion Times are reasonable,
based on operating experience, to reach the required nlant
conditions from full power conditions in an orderly manner
and without challenging plant safety systems.
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BASES (continued)

RCS Operational LEAKAGE
B 3.4.4

SURVEILLANCE
REQUIREMENTS

SR_3.4.4.2

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
LCO 3.4.6, “RCS Leakage Detection Inctrumentation.” 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 fFrequency for this Surveillance is appropriate for
}dentif ing LEAKAGE and for tracking required trends

Ref. 6).

REFERENCES

1. 10 CFR 50, Appendix A, GDC 3u,

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.
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RCS PIV Leakage
B 3.4.5

. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.5 RCS Pressure Isolation valve (PIV) Le kage

The function of RCS P1Vs is to separate the high pressure
RCS from an actached 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 valves 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 pruduce varying amounts of r ~tor coolant
leakage through either normal operitional .ear or mechanical

The RCS PIV LCO allows RCS high prassure operation when
leakage through these vulves exists in amounts that do not
compromise safety. The P!V leakage limit aeplies to each
individual valve. Leakage through these va'ves is not
included in any allowable LEAKAGE specified in LCO 3.4.4,

Although this specification provides a limit on allowable
PIV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure portions of
connecting systems. The leakage limit is an indication that
the PIVs between the RCS and the connectin? systems are
degraded or degradin?. PIV leakage coula lead to

ow pressure piping or components.
Failure consequences could be a loss of coolant accident
[LOCA) outside of containment, an unanalyzed event that
could degrade the ability for low pressure injection.

A study (Ref. 5) evaluated various PIV configurations to
determine the probability of intersystem LOCAs. This study
concluded that periodic leakage testing of the PI/s can
substantially reduce intersystem LOCA pr hability.

PIVs are provided to isolate the RCS from the following

a. Resiuual Heat Removal (RHR) System;

(continued)

BASES
BACKGROUND
deterioration,
"RCS Operational LEAKAGE."
overpressure of the
typically connected systems:
b. Core Spray System;
BWR/4 STS
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BASES

RCS PIV Leakage
B 3.4.5

BACKGROUND
(continued)

- —

€. High Pressure Coolant Injection System; and
d. Reactcr Core lsolation Cooling Sy tem.

The PIVs are listed in Raference 6.

APFLICABLE

SAFETY ANALYSF.

Reference 5 evaluated various PI1V configurations, leakage
testing of the valves, and operational changes to determine
the effect on the probability of intersystem LOCAs. This
study concluded that periodic leakage testing of the PIVs
can substantially reduce the probability of an intersystem
LOCA.

PIV leakage s not considered in any Design Basis Accident
analyses. This Specification provides for monitoring the
condition of the RCPB to detect PIV degradation that has the
rotential to cause a LOCA outsiae of containment. RCS PIV
leakage satisfies Criterion 2 of the NRC Palicy Statement,

LCO

RCS PIV leaka?e is lTeakage into closed systems cennected to
the P°S. Isolation valve leakage is usually on the order of
drops per minute. Leaka?e that increases significintly
suggests that something 1s operationally wron? and
corrective action must be taken. Violation of this LCO
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 PIV leakage limit is C.5 gpm per nominal inch of
valve size with a maximum 1imit 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 : during RCS
operation (the maximum precsure differential). The observed
rate may be adjusted to the maximua pre- ire differential by
assuming leakage is directly proportion.. to the pressure
differential to the one-half ~-wer,

BWR/4 STS
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RCS PIV Leakage
B 3.4.5

BASES

ACTIONS Al and A2 (continued)

Required Action A.1 and Reouired Action A.2 are modified by

a Note stating that the valves used for isolation must meet

the same leakage requirements as the PIVs 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 an  to isolate the flow path if leakage
cannot be reduced while corrective actions to reseat the
leaking PIVs are taken. The 4 hours allows time for these
actions and restricts the time of operation with leaking
valves.

Required Action A.2 specifies that the double isolation
barrier ot two valves be restored by closing another valve
qualified for isolation or restoring one leahin? PIV. 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).

B.1 and B.2

If leakage cannot be reduced or the system isolat- !, the
plant must be brought to a MODE in which the LCO auves not
apply. To achieve this status, the plant must be brou?ht to
MODE 3 within 12 hours &nd 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 ex?erience. to achieve
the required plant conditions from full power conaitions in
an orderly manner and without challenging plant systems.

SURVEILLANCE SR__3.4.5.1

REQUIREMENTS
Performance of leakage testing on each RCS PIV is required
to verify that leakage is below the specified limit and to
identify each leaking valve. The leakage limit of 0.5 gpm
per inch of nominal valve diameter up to 5 gpm maximum
applies to each valve. Leakage testin? requires a stable
pressure condition, For the two PIVs in series, the leakage

(continued)
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RCS PIV Leakage
B 3.4.5

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 ‘ailed
completely ancd 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 bg the Inservice Testing
Program is within the ASME Code, Section XI, Frequency
requirement and is bused on the need to perform this
Surveillance during an outage and the potential for an
unplanned transient if the Surveillance were performed with

This SR is moaified by a Note that states tne leakage
Surveillance is not required to be performed in MODE 3.

Entry into MODE 3 is permitted for leakage testing at hi?h
differential nressures with stable conditions not possible

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

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

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

8. NEDC-31339, November 1986,

BASES
SURVETLLANCE SR _3.4.5.1 (continued)
REQUIREMENTS
the reactor at power.
in the lower MODES.
REFERENCES 1. 10 CFR 50 7,
2. 10 CFR 50.55a(c).
1wV,
5.  NUREG-0677, May 1980,
6. FSAR, Section [ ].
1WV-3423(e).
BWR/4 STS

B 3.4-25 Rev. 0, 09/28/92



RCS Leakage Detection lnstrumeat;tlog

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 "C® Leakage Detection Instrumentation

BASES

BACKGROUND

T T T e T e T e

GDC 30 of 10 CiR 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 LEAKAGF 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 s{stens for the RCS are provided to alert
the operators when leakage rates above normal background
levels are detected and also to supply quantitative
measurement of leakage rates. The Bases for LCO 3.4.4, "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 prompt
and quantitative information to the operators to rermit them
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 drywel) gaseous and
particulate radioactivity levels. The grimary means of
quantifying LEAKAGE in the drywell is the drywell floor
drain 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 dr{we 1 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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RCS Leakage Detection Instrumentation
B 3.4.6

. BASES

ACTIONS 8.1 and 8.2

(continued)

With both gaseous and particulate prinar{ containment
atmospheric monitoring channels inoperabie, grab samples of
the primaiy 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 lonitors.l [Provided a
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 flow
rate monitor) is available.]

The 12 hour interval provides periodic information that is
adequate to detect LEAKAGE. The 30 day Completion Time for
restoration recognizes that at least one other form of
leakage detection is available.

The Required Actions are modified by a Note that states that
the ?rovisions of LCO 3.0.4 are not upPllcable. As a
result, a MODE change is allowed when Loth the gaseous and
particulate primaryv contairment atrospheric monitoring
channels are inoperable. This allowance is provided because
other instrumentation is available to monitor RCS leakage.

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 infurmaiivn Lial i»
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 Le
not applicable if the required primary containment
atmospheric monitorin? system is inoperable. Consistent
with SR 3.0,1, Surveillances are not required to be
performed on inoperable equipment.

. (continued)
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RCS Leakage Detection Instrumentation
B 3.4.6

ACTIONS
(continued)

0.1 and D.2

With both the primary containment zaseous and particulate
atmospheric monitor channels and the primary containment air
cooler condensate flow rate monitor ino eragle. the only
means of detecting LEAKAGE is the drywel]l floor drain sump
monitor. This condition does not provide the required
diverse means of leakage detection. The Required Action is
to restore either of the inoperable monitors to OPERABLE
status within 30 days to regain the intended leakage
detection diversit{. 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 applicable. As a
result, a MODE change is allowed when both 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.]l and E£.2

If any Required Action of Condition &, B, [C, or D] cannot
be met within the associated Completion Time, the plant must
be brought to a MODL 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 MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to perform the actions in an orderly manner and
without challenging plant systems.

F.l

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

BWR/4 STS
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RCS Leakage Detection Instrumentation
B 3.4.6

. BASES (continued)

SURVEILLANCE 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 channei is
operating properly, The Frequency of 12 hours is based on
instrument reliability and is reasonable for detecting off
normal conditions,

SR_3.4.6.2

This SR is for the performance of a CHANNEL FUNCTIONAL TEST
of the required RC3 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 strin?.

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 instrunents located inside containment. The
Frequency of [18] months is a typical refueling cycle and
considers channel reliability. Ogerating experience has
proven this Frequency is acceptable.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 30.
Regulatory Guide 1.45, May 1973.

N

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].

B SEsS s S T e S e e e e S T T S I I I S S ST

BWR/4 STS b 3.4-31 Rev. 0, 09/28/92




RCS Specific Activity
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)

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 radiocactive
materials into the environment,

Limits on the maximum allowable level of radiocactivity 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 1imits of 10 CFR 100 (Ref. 1).

This LCO contains both iodine and gross specific activity
limits. The iodine isotopic activities per gram of reactor
coolant are expressed in terms of a DOSE EQUIVALENT 1-131.
Total specific reactor coolant activity is limited on the
basis of the weighted average beta and gamma energy levels
in the coolant. The allowable leve's 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
SAFETY ANALYSES

Analytical methods and assumptions involving radioactive
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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APPLICABLE

SAFETY ANALYSES

(continued)

- s e

RCS Specific Activity
B 3.4.7

outside containment durin? steady state operation, i1l not
exceed 10% of the dose guidelines of 10 CFR 100.

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 specific site, such as the
location of the site boundary and the meteorological
conditions of the site.

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

LCO

The specific fodine activity is limited to = [0.2] uCi/?m
DOSE EQUIVALENT 1-131, and the gross specific activity i1s
limited to 100/E pCi/gm. These limits ensure the source
term assumed in the safety analysis for the MSLB is not
exceeded, so any release of radioactivity to the environment
during an MSLB is less than a small fractien of the

1C CFR 1CO Timits.

APPLICABILITY

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

In MODES 2 and 3 with the MSIVs closed, such limits do not
apply since an escape path does not exist. In MODES 4

and 5, no limits are required since the reactor is not
pressurized and the potential for leakage is reduced.

ACTIONS

A.l and A.2

when the reactor coolant specific activity exceeds the LCO
DOSE EQUIVALENT 1+131 limit, but is = 4,0 uCi/gm, samples
must be analyzed for DOSE EQUIVALENT 1-131 at least once
every 4 hours. In addition, the specific activity must be
restored to the LCO 1imit within 48 hours. The Completion

(continued)
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RCS Specific Activity
B 3.4.7

o

ACTIONS A.l and A.2 (continued)

Time of o» ¢ every 4 hours is based on the tiwe needed to
take and .~alyze 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, 8.2.1, 8.2.2.1, and B.2.2.2

[f the DOSE EQUIVALENT 1-131 cannot be restored to s 0.2
wCi/gm within 48 hours, or 7 at any time it is > 4.0
uCi/gm, it must be determin = at least once every 4 hours
and all tnhe main steam lines must be isolated within

12 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 CFR 100 during a postulated MSLB
accident,

Alternatively, the plant cin 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 isclate 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 placin?
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,

€.1, €.2.1, and C.2.2
when the reactor coolant specific activity is > 100/E

wCi/gm, all main steam lines must be isolated within
12 hours. Closing the MSIVs eliminates the potential

(continued) .
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RCS Specific Activity
B 3.4.7

ACTIONS

€1, C.2.1, and €.2.2 (continued)

radiocactivity 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 maiy steam
lines is not desired (e.g., due to the dccay heat loads).
In MODE 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 cperating experience, to reach the
required plant conditions from full power conditions in an
orderly marner and without challenging plant systems.

SURVETLLANCE
REQUIREMENTS

SR_3.4.7.1

This SR requires perforning a gamma isotopic analysis as a
measure of the gross specific activity of the reactor
coclant at least once per 7 days. While basically a
quantitative measure of radionuclidec 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 operatin? conditions, The 7 aay 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 Timit during normal operation. The 31 day Frequency
is adequate to trend changes in the iodine activity level

(continued)
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RCS Specific Activity
B 3.4.7

SURVEITLLANCE
REQUIREMENTS

SR_3.4.7.2 (continued)

considering gross specific activity is monitored every
7 days.

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

SR_3.4.7.3

A radiochemical anaiysis for E determination is required
every 184 days with the plant operating in MODE 1 with
equilibrium conditions. The E determination directly
relates to the LCO and is required to verify plant operation
within the gross specific activity L20 limit, The analysis
for £ is a measurement of the avera?e energies per
disintegration for isotopes with half lives longer than

1* w'nutes, excluding iodines. Operating experience has
s..#n thot E 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 a
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 = crud burst or other
similar abnormal event.

REFERENCES

: 10 CFR 100.11, 1973.
2. FSAR, Section [15.1.40].
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RHR Shutdown Cooling System-—Hot Shu;dgwg
B 3.4,

. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.8 Residua)l Heat Removal (RHR) Shutdown Cooling Systemﬁ'Hot Shutdown

BASES

S e S T T S T S ST T

BACKGROUND

[rradiated fuel in the shutdown reactor core generates heat
guring the decay of fission products and increases the
temperatu* * of the reactor coolant. This decay heat must be
removed to reduce the temperature of the reactor coolant to
s 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 coolin
subsystems of the RHR System provide decay heat removal.
Each loop consists of two motor driven pumps, a heat
exchanger, and associated piping and valves. Both loops
have a common suction from the same recirculation loo?.
Each pump discharges the reactor coolant, afte 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
SAFETY ANALYSES

Decay heat removal by operation of the RHR System in the
shutdown cooling mode is not required for mitigation of any
event or accident evaluated in the safety analyses. Decay
heat remova! is, however, an important safety function that
must be accomplished or core damage could result. Although
the RHR shutdown coolin? 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,

LCO

Two RHR shutdown cooling subsystems are required to be
OPERABLE, and when no recirculation gump is in operation,
one shutdown cooling subsystem must be in operatioi. 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 exciianger and

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

ACTIONS

A.l, A.2, and A.3 (continued)

the Spent Fuel Pool Cooling System and the Reactor Water
Cieanup System,

However, due to the potentially reduced reliability of the
alternate methods of decay heat removal, 1t is also required
to reduce the reactor coolant temperature to the point where
MODE 4 is entered.

B.l, B.2, and 8.3

With no RHR shutdown cooling subsystem and no recirculation
pump in nperation, except as permitteu by the LCO 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 func.ion and is modified such that the 1 hour is
applicable separately for each occu.rence involving a loss
of conlant c¢irculation. Furthermore, verification of the
functioning of the alternate method must be reconfirmed
every 12 hours thereafter. This will provide assurance of
continued temperature monitoring capability.

Durin? the period when the reactor coolant is being
circulated by an alternate method (other than by the
required RHR Shutduwn 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
REQUIREMENTS

SR_3.4.8.1

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

(con’inued)
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SURVETLLANCF
REGUIEMENTS

REFERENCES

RHR Shutdown Cooling System-—'ot Shutdown
B 3.4.8

SR_3.4.8,1 (continued)

detev.iined by the flow rate neressary to provide sufficient
decay heat removal capabi'ity. The Frequency of 12 hours is
sufficient in view of other visual and esudible indications
available to the operator for monitoring the RMR subsystem
in the control rogi.

This Surveillance is modified by a Note allowing sufficient
time t, align the RHR System for shutdown cooling operation
atter clearing the pressure interiock that isolates the
system, nr for n. ~ing a recirculation pump in operation,
The Note takes exception to the requirements of the
Surveillance veiwe met (1.e., forced coolant circulation is
not required ‘or this initial 2 hour period), which also
aliows entry into the Applicability of this Specification in
accerdance with S« 3.0.4 since the Surveillance will not be
“nyt et al the time of entry into the Applicability.

R S T — o e e e et

Mone,
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RHR Shutdown Cooling System-—Cold S:u;dgwg

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 1,4.9 Residua) Heat Removal (RHR) Shu*down Cooling System—Cold Shutdown

BASES

BACKGROUND

Irradiated fuel in the shutdown reactor core generates heat
during 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

s 200°F, This decay heat -emoval is in preparation for
performing refueling or maintenance operations, or for
keeping the reactor in the Cold Shutdown condition.

The two redundant, manually controlled shutdown coolin
subsystems of the RHR System provide decay heat removal.
fach loop consists of two motor driven pumps, a heat
exchanger, and associated piping and valves. Both loops
have a common suction from the same recirculation loo?.
Lach promn discharges the reactor coolant, after circulation
througi the raspective heat exchanger, to the reactov via
the associated reci=culation loop. The RHR heat exchangers
transfer heat to the RXR Service Water System (LCO 3,7.1,
“Residual Heat Removal Service Water (RHRSW) System").

APPLICABLE
SAFETY ANALYSES

Decay heat removal by operation of the RHR System in the
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, Althou?h
the RHR shutdown coolin? subsystem does not meet a specific
criterion of the NRC Policy Statement, it was iaentified in
the Policy Statement as a significant contributor to risk
reduction, Therefore, the RHR shutdown cooling subsystem is
retained as a Technical Specification,

LCO

Two RHR shutdown cooling =ubsystems are required to be
OPERABLE, and when no recircu{ation 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 common suction source and
are allowed to have a common heat exchanger and common

(continued)

BWR/4 STS

B 3.4-42 Rev. 0, 09/28/92




‘ BASES

RHR Shu*down Cooling System-Cold Shu;d:wg
B 3.4,

LCO
(continued)

discharge pipina. Thus, to meet the LCO, both pumps in one
loop or one pump in each of the two loops must be OPER'BLE,
Since the piping and heat exchangers ar~ passive cc=ponent.
that are assumed not to fail, they are :llowed to be cu-iin
to both subsystems. In MODE 4, the [h? cross tie valve
(2611-F010) may be opened to allow pu~ s in one loop to
discharge through the opposite recirci 2tion loop to make a
complete subsystem., Additionally eac: shutdown cooling
subsystem is considered OPERARLF if 1t can be manually
aligned (remote or local) in the shutdown cooling mode for
removal of decay heat., In MOLE 4, one RHR shutdown cooling
subsystem can provide the required covoling, but two
subsystems are required to be OPERABLE to provide
redundancy. Operation of one subsystem can maintain or
reduce the reactor coolani temperature as required.
However, to ensure adequate cire 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 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
indperable 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 cperations requiring RHR flow
interruption and loss of recdundancy.

APPLICABILITY

In KODES 1 and 2, and in MODE 3 with reac.~r ‘team dome
pressure above the RHR cut in permissive pressure, wais LCO
is not applicable. Operation of the RHR System in the
shutdown cooling mede 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 7or the Emergency Core Coolin
Systems (ECCS) (.CO 3.5.1, "ECCS—Operating*) do not a?low

(continued)
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BASES

APPLICABILITY
(continued)

RHR Shuidown Cooling System-—Cold Shu;doug
B 3.4,

placing the low pressure RHR shutdown cooling subsystem into
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 removai in MODE 3 below the
cut in nermissive pressure and in MODE 5 are discussed in
LCO 3.4.8, “Residua) Heat Removal (RHR) Shut.wn Coolin*
System-—Hot Shutdown"; LCO 3.9.8, “Residual Heat Remova
(RMR) —High Water Level"; and LCO 3.9.9, “"Residual Meat
Removal (gHR)——Lou Water Level."

ACTIONS

Al

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 Rrovided 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 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 reconfirmed 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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RCS P/T Limits
B 3.4,10

B 3.4 REACTOR COOLANT SYSTEM (RCS)

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

BASLS

BACKGROUND

e

All components of the RCS are designed to withstand effects
of cyclic lToads due to system pressure and temperature
changes. These loads are introduced by startup (heatup) and
shutdown (cooldown) operations, power transients, and
reactor trips. This LCO 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 LCO 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 Timits 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 normal operation,
anticipated operational occurrences, and system hydrostatic
tests, It mandates the use of the ASME Code, Section 111,
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 £ 145 (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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BACKGROUND
(“9ntinued)

RCS P/T Limits
B 3.4.10

as necessary, based on the evaluation findings and the
recommendations of Reference 5.

The P 7 1imit curves are composite curves established oy
superimposing limits derived from stress analyses of those
portions of the reactor vessel and head that are the mo t
restrictive. At any specific pressure, temperature, an
temperature rate of change, one location within the reac. «
vessel will dictate the most restrictive limit, Across the
span of the P/T limit curves, different locations are more
restrictivz, and, ithus, the curves are composites of the
most (estrictive regions.

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

The criticality limits include the Reference 1 requirement
that they be at least 40°F above the heatup curve or the
cooldown curve and not lower than the minimum permissible
temp:rature 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
brittie failure of the RCPB, possibly leading to a
nonisolable leak or loss of coolant accident. In the event
these limits are exceeded, an evaluation must be performed
to determine the effect on the structural integrity of the
RCPB components. ASME Code, Section XI, Appendix E
(Ref. 6), provides a recommended methodology for evaluating
?p qgerating event that causes an excursion outside the
imits,

APPLICABLE
SAFETY ANALYSES

The P/T 1imits are not derived from Dcsign Basis Accident
(DBA) analyses. They are prescribed during normal operation
to avoid encountering pressure, temperature, and temperature
rate of change conditions that might cause undetected flaws
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

(continued)
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RCS P/T Limits
B 3.4.10

APPLICABLE
SAFETY ANALYSES
(continued)

limits related to the P/T limits. Rather, the P/T limits
are acceptance limits themsrlves since they preclude
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. RCS 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.

¢. 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 rea~tor vessel flange and ihe head flange
temperatures are within the limits of the PTLR when
reactor vessel head bolting studs are tensioned.

These 1imits 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 LCO 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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RCS P/T Limits

B 3.4.10
BASES
LCO in other RCS components. The consequences depend on several
(continued) factors, as follows:

a. Tue severity of the departure from the allowable
operating pressure temperature regime or the severity
of the rate of change of temperature;

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

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

APPLICABILITY

The potential for violatin? a P/T limit exists at all times.
For example, P/T limit violations could result from ambient
temperature conditions that result in the reactor vessel
metal temperature being less than the minimum allowed
temperature for boltup. Therefore, this LCO 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 transientsc, which may be accompanied by equipment
failures, may also require additional actions based on
emergency operating procedures.

A, nd A,

Operation outside the P/T limits while in MODES i, 2, and 3
must be corrected so that the RCPB is returned to a
~ondition that has been verified by stress analyses.

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

Besides restoring operation within limits, an evaluation is
required to determine if RCS operation can conlinue. The

(continued)
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RCS P/T Limits
B 3.4.10

ACTIONS

A.1 and A 2 (continued)

eve uation must verify the RCPB intearity remains acceptable
and must be completed if continued operation is desired.
Several methads may be used, including comparison . th
pre-aralyzed transients in the stress analyses, new
analyses, or ‘nspection of the components.

ASME Code, Section XI, Appendix E (Ref. 6), may be used to
sJpport the evaluation. However, its use is restricted to
evaluatioan of the vessel t~ltline.

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

Condition A is mudified by a Note requiring Required

Action A.2 be completed whenever the Condition s entered.
The Note emphasizes the need to perform the evaluation of
the effects of the excursion outside the ailowable limits.
Restoration alone per Required Action A.1 is insuyficient
because higher than analyzed stresses may have vccuired and
may have affected the RCPB integrity.

B.1l and B.2

If a Required Action and associated Completion Time of
Condition A are not met, the plant must be placed in a lower
MODE because 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 ac-omplished 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 2llowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner

BWR/4 STS

and without challenging plant systems.
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on outside the : /T limits in other than MUDES 1, 2,

] 3 (including defueled conditions) must be corrected so
that the RCPB 1s returned to a condition that has been

erified by stress analyses. The Required Action must b

itiated without delay and continued until the limits a

restored.

(:

€

Besides restoring the P/T limit parameters to within limits,
an evaluation is required to determine if RCS operation is
allowed. This evaluation must verify that the RCPB
integrity is acceptable and must be co-nleted before
approaching criticality or heating up t¢ > 200°F. Several
methods may be used, including comparison with pre-analyzed
transients, new analyses, or inspection of components.
ASME Code, Section XI, Appendix E (Ref. 6’ .y be used to
support the evaluation; however, its use is restricted to
evaluation of the beltline.

verification that operation is within PTLR limits is
required e ery 30 minutes when RCS pressure and temperature
conditions are undergoing planned changes. This Frequency
1s considered reasonable in view of the contro’ room
indicaticn available to monitor RCS status. Also, since
temperature rate of change limits are specified in hourly
increments, 30 minutes permits a reasonable time for
assessment and correction of minor deviations.

surveill ice for heatup, cooldown, or inservice leakage and
nydrostatic testing may be discontinued when the criteria
aiven in the relevant plant procedure for ending the
activity are satisfied.
SR has been modified with a Note that requirec this
rveiliance to be performed only during system heatup and
down operations and inservice leakage and hydrostatic

d s

continued)
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RCS P/T Limits
B 3.4.10

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.4,10.2

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
critical.

Performing the Surveillance within 15 minutes before control
rod withdrawal for the purpose of achieving criticality
provides adequate assurance that the iimits 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
ensure that thermal stresses resulting from the startup of
an idle recirculation pump will not exceed design
allowances. In aduition, compliance with these limits
ensures that the assumptions of the analysis for the startup
of an idle recirculation loop (Ref. B8) 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 the 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 b{ a Note that requires the
Surveillance to be performed only in MODES 1, 2, 3, and 4
with reactor steam dome pressure z 25 psi?. 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 bounded by the other P/T limits

(continued)
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RCS P/T Limits
B 3.4.10

SURVEILLANCE
REQUIREMENTS

SR_3.4.10.5, SR 3.4.10.6, and SR _3.4.10.7 (continued)

during system heatup and cooldown. However, operations
approaching MUDE 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 LCO
limits.

The flange temperatures must be verified to be above the
limits 38 minutes before and while tensioning the vessel
head bolting studs to ensure *hat once the head is tensioned
the limits are satisfied. When in MODE 4 with RCS
temperature = B0°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 = 100°F,
monitoring of the flange temperature is required every

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

REFERENCES

1. 10 CFR 50, Appendix 6.

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

j NEDO-21778-A, December 1978.
8. FSAR, Section [15.1.26].

BWR/4 STS

B 3.4-53 Rev. 0, 09/28/92



Reactor Steam Dome Pressure
B 3.4.11

B 3.4 REACTOR COOLANT SYSTEM (RCS)

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 determination of compliance
with reactor pressure vessel overpressure protection
criteria,

APPLICABLE
SAFETY ANALYSES

The reactor steam dome pressure of = [1020] psig is an
initial condition of the vessel overpressure protection
analysis of Reference 1. This analysis assumes an initial
maximum reactor steam dome pressure and evaluates the
response of the pressure relief system, primarily the
safety/relief valves, during the limiting pressurization
transient. The determination of compliance with the
overpressure criteria is depenuant on the initial reactor
steam dome pressure; therefcre, 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 LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)") and 1% cladding plastic strain
(see Bases for LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT
GENERATION RATE (APLHGR)").

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

LCO

The specified reactor steam dome pressure limit of

= [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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R2actor Steam Dome Pressure
B 3.4.11

APPLICABILITY
(continued)

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

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

ACTIONS

A.l

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
the 1imit, 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 Timit 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 Teast 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.

SURVETLLANCE
REQUIREMENTS

SR_3.4.11.1

Vverification that reactor steam dome pressure is

= [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.

BWR/4 STS
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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].
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ECCS—Operatin
B 3.5,

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

B 3.5.1 ECCS—Operating

BASES

pagesesss—————————— —————

BACKGROUND

The ECCS is designed, in conjunction with the primary and
secondary containment, to limit the release of radioactive
materials to the ernvironment following a loss of coolant
accident (LOCA). The ECCS uses two independent methods
(flooding and spraying) to cool the core durin? 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 (o interrupt the timed sequence if the
system 1s not neeaed. The HPCI pump discharge pressure
almost immediately exceeds that of the RCS, and the pump
injects coolant intc 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
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
cnolant into the vessel. If the break is 1irge, RCS
pressure initially drops rapidly and the LP.I and CS cool
the core.

water from the break returns to the suppreszion 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
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the break, portions of the ECCS may be ineffective; however,
the overall design is effective in cooling the core
regardless of the size or location of the piping break.
Although no cred:t is taken in the safety analysis for the
RCIC System, it performs 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.

A1l ECCS subsystems are desi?ned to ensure that no single
active component failure will prevent automatic initiation
and successful operation of the minimum required ECCS
equipment .

The CS System (Ref. 1) is composed of two independent
subsystems. Each subsystem consists of a motor driven pump,
a spray sparger above the core, and piping and valves to
transfer water from the suppression pool to the sparger.
The CS System is designed to provide cooling to the reactor
core when reactor pressure is low. Upon receipt of an
initiation signal, the CS pumps in both subsystems are
automatically started 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

(B 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 RPY, via the

(continued)
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corresponding recirculation loop, begins. The water then
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 tu)oine
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 RPY
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
of the associated inboard main steam isolation valve.

The HPCI System is designed to provide core cooling for a
wide range of reactor pressures (162 psid to 1135 psid,
vessel to pump suctiong. Upon receipt of an initiation
signal, the HPCI turbine stop valve and turbine control
valve open simultaneously and the turbine acceierates 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
S%stgm 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
pump system). The HPCI System is normally aligned to the

(continued)
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CST. The height of water in the CST is sufficient to
maintain the piping full of water up to the first isolation
valve, The relative height of the feedwater line connection
for HPCI is such that the water in the feedwater lines keeps
the remaining portion of the HPCI discharge line full of
water. Therefore, HPCI does not require a "keep fill®
system,

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

APPLICABLE
SAFETY ANALYSES

The ECCS performance is evaluated for the entire spectrum of
break sizes for a postulated LOCA. The accidents for which
ECCS operation 1s required are presented in References 5, 6,
and 7. The required analyses and assumptions are defined in
Reference 8. The results ot 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 following a LOCA, assuming the worst
case single active component failure in the ECCS:

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

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

¢c. Maximum hydrogen generation from a zirconium water
reaction is = 0.01 times the hypothetical amcunt that
would be generated if all of the metal in the cladding
surrounding the vuel, 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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e. Adeguate long term cooling capability is maintained.

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 single failure for events requiring
ADS operation. The remaining OPERABLE ECCS subsystems
provide the capability to adequately cool the core and
prevent excessive fuel damage.

Tha ECCS satisfy Criterion 3 of the NRC Policy Statement.

LCO

Each ECCS iriactinn/spray subsystem and seven ADS valves are
required to JPERABLE. The ECCS injection/spray
subsystems are cefined 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.

With less than the required number of ECCS subsystems
OPERABLE, the potential exists that during a limitin? 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 EC"S
initiation signals (LCO 3.3.5.1, "Emergency Core Cocling
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
(LCO 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 MODE 3, if capable of
being manually realigned (remote or local) to the 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.

BWR/4 STS
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APPLICABILITY

A1l ECCS subsystems are required to be OPERABLE durin

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 = 150 psig, ADS and HPCI are not required to be OPERABLE
because the low pressure EFCS subsystems can provide
surficient (low below this pressure. ECCS requirements for
MODES 4 and 5 are specified in LCO 3.5.2, "ECCS—Shutdown."

ACTIONS

A.l

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 qrovide adequate core cooling
during a LOCA. However, overall ECCS reliability is
reduced, because a singie 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.l and B.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 LCO
does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 12 hours and to MOLE 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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C.] and C.2

[f the HPCI System is inoperable and the RCIC System is
immediately 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
injectinn/spray subsystems in conjunction with ADS. Also,
the RCIC System will automatically provide makeup water at
most reactor operating pressures. Immediate verification of
RCIC OPERABILITY is therefore required when HPCI is
inoperable. This may be performed as an administrative
check by exanining 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 immediately
verified, however, Condition G must be immediately 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
reliability study cited in Reference 12 and has been found
to be acceptable through operating experience.

D, n 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 remaining OPERABLE subsystems
concurrent with a design besis 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 lTow 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)
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E.l

The LCO 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 Time is based on a reliability study cited in
Reference 12 and has been found to be acceptabie through
operating experience.

F.l 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 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 pressure reduced to

< 150 psig within 36 hours. The allowed Completion Times
are reasonable, based on operatin? 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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H.1

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

SURVEILLANCE
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 Tines are full is to vent at the hi?h points. The

31 day Frequency is based on the gradual nature of void
buildup in the ECCS piping, the procedural controls
governing system operation, and operating experience.

SR_3.5.1.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a 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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SR_3.5.1.2 (continued)

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.

$R_3.5.1.3

verification every 31 days that ADS air supply header
pressure is z [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, followin? 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

z [90] psig is provided by the ADS instrument air supply.
The 31 day Frequency takes into consideration administrative
controls over operation of the air system and alarms for low
air pressure.

SR_3.5.1.4

Verification every 31 days that the RHR System cross tie
valve |s 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 wil! not affect
the flow path of the other LPCI subsystem. Acceptable
methods of removing power to the operator include
de-energizing breaker control power o1 racking out or

(continued)
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SR_3.5.1.4 (continued)

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

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. Hcwever, 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 durinyg reactor
startup prior to reaching > 25% RTP is an exception to the
normal Inservice Testing Program generic valve cycling
Frequency of 92 days, but is considered acceptable due to
the demonstrated reliability of these valves. If the valve

(continued)
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SR_3.5.1.6 (continued)
is inoperable and in ‘he 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 performanc: requirements of the low pressure ECCS pumps
are determinedJ through application of the 10 CFR 50,
Appendix K criteria ?Ref. 8). This periodic Surveillance is
performed (“n accordance with the ASME Code, Section XI,
requirements for the ECCS pumps) to verify that the ECCS
pumps will develop the flcx rates required by the respective
analyses. The low pressure ECCS pump flow rates ensure that
adequate core cooling is provided to satisfy the acceptance
criterie 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 pressure
between the pump suction and the vessel discharge, the
piping friction losses, and RPV pressure present during a
LOCA. These values may be established during preoperational
testing.

The flow tests for the HPCI Sys.em are performed at two
differert pressure ranges such that system capability to
provide rated flow is tested at both the higher and lower
operating ranges of the system. Since the reactor steam
dome pressure must be = [920] psig to perform SR 3.5.1.8 and
z [150] psig to perform SR 3.5.1.9, sufficient time is

a lowed after adequate pressure ic achieved to perform .)ese
tests, Reactor startup is allowed prior to performing the
lew pressure Surveillance test because the reactor pressure
i low and the time allowed to satisfactorily perform the
furveillance test is short. The reactor pressure is allowed
to be increased to normal operating pressure since it is
issumed that the low pressure test has been satisfactorily
compieted 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 unti!l

12 hours after the specified reactor steam dome pressure is
reached.

(continued)
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SR_3.5.1.7, SR_3.5.1.8, and SR 3.5.1.9 (continued)

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
perform the Surveillance under the conditions that apply
during a plant outage and the potential for unplanned
transients if the Survei?lzice were perivin 1 with the
reactor at power. Operating experience n2: ihown that these
components usually pass the SR wher performed at the

18 month Frequency, which is based on the refueling cycle.
Therefore, the Frejuency was concluded to be acceptable from
a reliability standpoint.

aR_3.5.1.10

The ECCS subsystems are required to actvate automatically to
perform 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 required
positions. This SR also ensures that the HPCI System will
automaticaliy 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 performed in LCO 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 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 vessel
injection/spray during the Surveillance. Since all active

(continued)
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SR__3.5.1.10 (continued)

cemponents are testable and fuil fiow can be demonstrated by
recivculatior through the test line, coolant injection into
the RPV is not required during the Surveillance.

SR_3.5.1.11

The ADS designatea S/RVs are required to actuate
automatically upon receipt of specific initiatien signals.

A system functional test is performed to demonstrate that
the mechanical portions of the ADS function (i.e.,
solencids) 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 LCO 3.3.5.1
overlap this Surve:llance 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.

R_3.5.1.12

A manual actuation of each ADS valve is performed to verify
that the valve and solenoid are functioning properly and
that no blockage exists in the S/RV discharge lines. This
is demonstrated by the response of the turbine control 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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SR_3.5.1.12 (continued)

be performed is [920] psig (the pressure recommended by the
valve manufacturer). Reactor startup is allowed prior to
performing 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 = [920] psig. The 12 hours allowed for
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 ar
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1
overlap this Surveillance to provide complete testing of the
assumed safety function.

The Frequency ot 18 months on a STAGGERED TEST BASIS ensures
that both solenoids for each ADS valve are alternately
tested. The Frequency is based un 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.

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.
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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 '7.2.3.3].
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B 3.5 EMERGENCY CORE COO! ING 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 LCO 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 MODES 4 and 5. Two OPERABLE low pressure ECCS subsystems
also ensure adequate vessel inventory makeup in the event of
an inadvertent vessel draindown.

The low pressure ECCS subsystems satisfy Criterion 3 of the
NRC Policy Statement.

LCO

Two Tow 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
pump, piping, and valves to transfer water from the
suppression pool or condensate storage tank (CST) to the
reactor pressure vessel (RPV). Each LPCI subsystem consists
of one motor ¢riven pump, piping, and vaives 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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B 3.5.2

LCO
(continued)

manually realigned (remote or local) to the LPCI mode and is
not otherwise inoperable. Because of low pressure and low
temperature conditions in MODES 4 and 5, sufficient time
will be available to manually align and iniiliate 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 LCO 3.5.1. ECCS subsystems are not
required to be OPERABLE during MODE 5 with the spent fuel
storage pool gates removed and the water level maintained at
z 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

< 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 sufficient flow
to the vessel.

ACTIONS

A.l and B.1

If any one required low pressure ECCS injection/spray
subsystem is inoperable, the inoperable subsystem must be
res’ yred 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 renainin? OPERABLE
subsystem concurrent with a vessel draindown could result in

(continued)
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ACTIONS

A.l 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
15 based on engineering judgment that considered the
remaining available subsystem and the low probability of a
vessel draindcsn event,

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

c.1,¢.2, D.1, D.2, and D.3

With both of the required ECCS injection/spray subsystems
inoperable, all coolant invento makeup capability may be
unavailable, Therefore, actions must immediately be
initiated t> suspend OPDRVs to minimize the probability of a
vessel draindown and the subsequent potential for fission
product release, Actions must continue until OPDRVs are
suspended. One ECCS injection/spray subsystem mus: 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 produ ' release to the environment.
This includes initiating immediate 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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ACTIONS

c.1, €.2, 0.1, 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 glace
the plant in a condition that minimizes any potentia
fission product release to the enviroument.

SURVETLLANCE
REOUIREMENTS

SR _3.5.2.1 and SR _3.5.2.2

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 ﬁumgs.
recirculation volume, and vortex prevention. With the
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
z [12 ft 2 inches] or that CS is aligned to take suction
from the CST and the CST contains 2 ?150.000] allons 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 may 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.

The 12 hour Frequenc of these SRs was developed considerin?
operating experience related to suppression pool water leve
and CST water level variations and instrument drift during

the applicable MODES. Furthermore, the 12 hour Frequency 1s

(continued)
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SURVETLLANCE
REQUIREMENTS

SR_3.5.2.1 and SR 3.5.2.2 (continued)

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 operateu,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing. A valve that
receives an initiation s ?nal 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 menipulation; 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. The 31 day
Frequency is apgropriate 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, Thevefore, RHR valves that are required for LPCI
subsystem operation may be aligned for decay heat removal.
Therefore, this SR is modified by a Note that allcws one
LPCI subsystem of the kHR System to be considered OPERABLE
for the ECCS function if al)l the required valves in the LPCI
flow path can b2 manually realigned (remote or local) to
allow injection into the RFV, and the system is not

(continued)
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BASES

SURVETLLANCE SR_3.5.2.4 (continued)

REQUIREMENTS
otherwise inoperable, This will ensure adequate core
cooling if an inadvertent RPY draindown should occur.

REFERE...S 1. FSAR, Section [6.3.2]).
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B 3.5.3

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

B 3.5.3 RCIC System

BASES

=i e e e e e

BACKGROUND

The RCIC System is not part of the ECCS; however, the RCIC
System is inc ided with the ECCS sertion 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 and
control of the RPY water level. under these conditions, the
High Pressure Coolant Injection (MPCI) and RCIC systems
perform similar functions. The RCIC System design
requirements ensure that the criteria of Reference | are
satisfied.

The RCIC System (Ref., 2) consists of a steam driven turbine
pump unit, piping, and valves to provide steam to the
turbine, as well as piping and valves to transfer water from
the suction source to the core via the feedwater system
line, where the coolant is distributed within the RPV
through the feedwater sparger. Suction piping is provided
from \he 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

o eration of the RCIC System. The steam supply to the
turbine is piped from a main steam 1ine 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 psig].
Upon receipt of an initiation signal, the RCIC turbine
accelerates to a specified speed. As the RCIC flow
increases, the turbine 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 RPY,

(continued)
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BACKGROUND
(continued)

The RCIC pump is provided with a minimum flow bypass lins,
which discharges to the suppression pool. The valves in
this line automatically open to prevent ?uup damage due to
overheating when other discharge line valves are closed. To
ensure rapid delivery of water to the ®PV and to minimize
water hammer effects, the RCIC System dischar?e pig‘ng is
kept full of water. The RCIC System is normally aligred to
the CST. The height of water in the CST is sufficient to
maintain the piping full of water up to the first isolation
valve, The relative height of the feedwater line connection
for RCIC 1s such that the water in the feedwater lines keeps
the remaining portion of the RCIC discharge 1ine full of
water., There ore, RCIC does not require i “keep fill®
system,

APPLICABLE
SAFETY ANALYSES

The function of the RCIC System is to respond to transient
events by providing makeup coolant to the reactor. The RCIC
System is not an cngincered Safety Feature System and no
credit is taken in the safety analyses for RCIC System
operation. Based on its contribution to the reduction of
overal)l plant risk, however, the system is includea 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 RPYV isolation
accompanied by a loss of feedwater flow. The RCIC System
has sufficient capacity for maintaining RPY inventory during
an isolation event.

APPLICABILITY

The RCIC System is required to be OPERABLE during MODE 1,
and MODES 2 ar4 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 < 150 psig, and in MCDES 4 and 5, RCIC is not
required to be OPERABLE sinc2 the low pressure ECCS
igjecti.w/spray subsystems can provide sufficient flow to
the RPV,

BWR/4 STS
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RCIC System
B 3.5.3

ACTIONS

b.1 and A.2

If the RCIC System is incperable during MODE 1, or MODE 2

or 3 with reactor steam dome pressure > [150] nsig, and the
HPC] System is immediately verified to be OPERABLE, the RCIC
System must be restored to OPERABLE status within 14 days.
In this Condition, loss of the RCIC System will not affect
the overall plant capability to provide makeup inventory at
high reactor pressure since the HPCI System is the only high
pressure system assumed to function during a loss of coolant
accident (LOCA). OPERABILITY of HPCI 1t therefore
immediately verified when the RCIC System is inoperable.
This may be performed as an administrative check, by
examining logs or other information, to determine if HPCI is
out of service for maintenance or other reasons, It does
not mean it is necessary to perform the Surveillances needed
Ly, demonstrate the OPERABILITY of the HPCI System. If the
APTCABILITY of the HPCI System cannot be immediately
verified, however, Condition B must be immediately entered.
For transients and certain abnormal events with no LOCA,
RCIC (as opposed to HPCI) is the preferred source of makeup
coolant because of its relatively small capacity, which
allows easier control of the RPV water level. Therefore, a
limited time is allowed to restore the inoperable RCIC to
OPERABLE status.

The 14 day Completion Time is based on a reliability study
(Ref. 3) that evaluated the impact on ECCS availability,
gssuming 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 t mes
(AOTs). Because of similar functions of HPCI and RC?C. the
AOTs (i.e., Completion Times) determined for HPCI are also
appiied to RCIC,

B.1 and B.2

If “"e RCIC System cannot be restored to OPLRABLE status

wi 0 the associated Cempletion Time, or if the HPCI System
1> simuitaneously inoperable, the plant must be brought to a
condition in which the LCO does not appl{. To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours and reacior steam dome pressure reduced to

s [150] psig within 36 hours. The allowed Completion Times

(continued)
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ACTIONS

RCIC System
B 3.5.3

B.] and B.2 (continued)

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

SURVEILLANCE
REQUIREMENTS

SR_3.9.3.1

The flow path piping has the potential to develop voids and
pockets of entrained air, Maintainirj the pump discharge
line of the RCIC System full of water ensures that the
system will perform 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 1ine is full ‘s to vent at
the hi?h points. Tne 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.

R_3.8.3.2

verifying the correct alignment for manual, power operated,
and automatic valves in the RCIC flow ?ath 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 prier 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 agply to valves
that cannot be inadvertently nisaligned, such as check
valves. for the RCIC System, this SR also includes the
steam flow path for the turbine and the flow controller
position.

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of

BwR/4 STS
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SURVETLLANCE
REQUIREMENTS

RCIC System
8 3.5.3

SR_3.5.3.2 (continued)

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
shown to be acceptable through operating experience.

SR_3.8.3.3 and SR 3.9.3.4

The RCIC pump flow rates ensure that the system cun maintain
reactor coolant inventory during pressurized conditions with
the RPY 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 sgsten. Since the
required reactor steam dome pressure must be available to
perform SR 3.5.3.3 and SR 3.5.3.4, sufficient time is
allowed after adequate pressure is achieved to perform these
SRs. Reactor startup is allowed prior to perfor-in? the low
pressure Surveiliance because the reactor pressure is low
and the time allowed to satisfactorily perform the
Surveillance is short, The reactor pressure is allowed to
be increased to normal operating pressure since it is
assumed that the low pressure Surveillance has been
satisfactorily completed and there is no indication or
reason to believe that RCIC is inoperable. Therefore, these
SRs are modified by Notes that state the Surveillances are
not required to he 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
Freguency for SR 3.5.g.4 is based on the need to perform the
Surveillance under conditions that apply during a plant
outage and the potential for an unglanned 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.

. (continued)

BWR/4 STS

B 3.5-27 Rev. 0, 09/28/92






Primary Containment
B 3.6.1.1

. B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.1 Primary Containment

LASES

SRR TR T ST I T T T R T T T T R S LR S I S R ST s

EACKGROUND 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 contaiiment consists of a steel lined, reinforced
concrete vessel, which surrounds the Reactor Primary System
and provides an cssentially leak tight barrier against an
uncontrolled release of radioactive material to the
environment .

The isolation devices for the penetrations in the primary
containment boundary are a part of the containment leak
tight barrier. To maintain this leak tight barrier:

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

1. capable of bein? closed by an OPERABLE automatic
Containment Isolation System, or

2. closed by manual valves, blind flanges, or
de-activated autometic 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 provided in LCO 3.6.1.2, "Primary Containment Air
Lock";

¢. The pressurized sealing mechanism associated with a
penctration is OPERABLE, except as provided in
LCO 3.6.1.[ ].

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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. BASES (continued)

Primary Containment
B 3.6.1.1

APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause a release of
radicactive 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. primary containment is not required
to be OPERABLE in MODES 4 and 5 to prevent leakage of
radioactive material from primary containment,

ACTIONS

Al

In the event primary containment is inoperable, primary
containment must be restored to OPERABLE status within

1 hour. The 1 hour Completion Time provides a period of
time to correct the problem commensurate with the importance
of ma1ntainin9 primary containment OPERABILITY during

MODES 1, 2, and 3, Kis time period also ensures that the
robabvl\ty of an accident (requiring primary containment

OPERABILITY) occurring during periods where primary

containment is inoperable is minimal,

B.1 and 8.2

Erimary containment cannot be restored to OPERABLE status
w1t in 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
allowed Completion Times are reasonable, based on operatin?
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVETLLANCE
REQUIREMENTS

SR_3.6.1.1.1

Maintaining the primary containment OPERABLE requires
compliance with the visual examinations and leakage rate
test requirements of 10 CFR 50, Appendix J (Ref. g). as
modified by approved exemptions Failure to meet air lock
leakage testing (SR 3.6.1 ;. [secondary containment
bypass leakage (SR 3.6.1. 3 12 ] [resilient seal primar
containment purge valve leakage testing (SR 3.6.1.3.7), i

(continued)
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B 3.6.1.1

BASES

SURVETLLANCE SR_3.6.1.1.1 (cortinued)

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 (Ref. 3), as modified by approved exemptions.
Thus, SR 3.0.2 {which allows Frequency extensions) does not

apply.

SR.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 Timits,

Satisfactory performance of this SR can be achieved by
establishing a known differential pressu: 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
over a 10 minute period. The leakage test is performed
every [18 months]. The [18 month} requenC{ was developed
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
unexpected primary containment degradation; in this event,
as the Note indicates, increasing the Fregquency to once
every [9 months) is required until the situation is remedied
as evidenced by passing two consecutive tests.

(continued)
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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

e e e e —— ~—

BACKGROUNC One double door primary containment air lock has been built
into the primary containment to provide personnel access to
the drywell and to praovide primary containment isolation
during the process of personnel enterin? and exiting the
drywell, The 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
radivactive 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).

fach air lock door has been designed and tested to certify
its ability to withstand a pressure in excess of the maximum
expected pressure following a DBA in trinary containment.
fach of the doors contains double gasketed seals and local
leakage rate testing capability to ensure pressure
integrity. To effect a leak tight seal, the 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 througn the air lock, when the
interlock mechanism has failed, by manually performing the
interlock tunction.

The primary containment air lock forms part of the primary

containment pressure boundary. As such, air lock integrity
and leak tightness are essential for maintaining primary

(continued)
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BACKGRC JND
(continued)

containment leakage rate to within limits in the event of a
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
moaified by approved exemptions.

-~

APPLICABLE
SAFETY ANALYSES

The DBA that postulates the maximum reiease of radioactive
materia)l within primary containment is a LOCA. In the
anulysis of this accident, it is assumed that primary
containment is OPERABLE, such that release of fission
products to the envirenment is controlled by the rate of
primary containment leakage. The primary cuntainment is
designed with a maximum allowabie leakage rate (L,) of 1.2%
by weight of the containment air per 24 hours at the
calculated maximum peak containment pressure (P,) of

57.5 psig (Ref. 3). This allowable leakage rate forms the
basis fer 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 2ir lock and contaminate and
pressurize the secondary containment,

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

LCO

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 Tyge B air lock leakage test, and
both air lock doors must be 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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LCO
(continued)

OPERABLE, Closure of a single door in each air lock is
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 normal entry and
exit from yrimary containment,

APPLICABILITY

-——

In MODES 1, 2, and 3, a DBA could cause 2 release of
radicactive 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 b2 OPERABLE in MODES 4 and 5 to prevent
leakage of radicactive mate;ial 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.
1f 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 1f 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 ACTICHS are modified by a second Note, which ensures
appropriate remedial measures are taken when necessary.
Pursuant to LCO 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

LCO 3.6.1.1, "Primary Containment,' to be taken in this
event.

A.l, A, nd A.
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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ACTIONS

A1, A2, and A.3 (continued)

containment barrier is maintained by the use of an OPERABLE
air lock door, This action must be completed within 1 hour.
The 1 hour Completion Time is consistent with the ACTIONS of
LCO 3.6.1.1, which 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 lo:king the OPERABLE air lock door,
considering that the OPERABLE door is being maintained
closed.

Required Action A.3 ensures thut the air lock with an
inanerable door has been isolated by the use of a Tocked
closed OPERABLE air lock door. This ensures that an
accepcable 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 probabilitv of misalignment of
the door, once it has been verified to be in the proper
position, is small.

The Required Actions have been modi’ied by two Notes.

Note 1 ensures that only the Required Actions and associated
Completion Times of Condition © are requived if both doors
in the air lock are inoperable., With hoth doors in the air
lock inoperable, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>