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PREFACE

This DRAFT NUREG presents the results of the Nuclear Regulatory Commission
(NRC) staff review of the BWR Owners Group (BWROG) proposed new Standard
Technical Specifications (S7S) for the BWR/6 design. These new STS were
deveioped based on the criteria in the interim Commission Policy Statement on

Technical Specification Improvements for Nuclear Power Reactors dated
February 6, 1987,

The new STS will be used as bases for developing improved plant-specific
technical specifications by individual nuclear power plant owners that have
BWRs designed by General Electric. The NRC staff is issuing this draft new
STS for 2 30 working-day comment period. Fellowing the comment neriod, the
NRC staff will analyze comments received, finalize the new STS, and issue them
for plant-specific implementation.

Comments should be submitted no later than March 15, 1991, in accordance with
the following guidance: The exact wording of each proposed change should be
marked in pen and ink on copies of all the affected pages of DRAFT NUREG-1434,
"Standard Technical Specifications, General Electric Plants. BWR/6." Each
proposed change should be numbered Each proposed change should be
accompanied with a separate techn. Justitication, cross referenced to the
applicable proposed change on the marked up pages.

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

‘ B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1

BASES

Recircylation Loops Operating

BACKGROUND

The reactor coolant recirculation system is designed to
provide a forced coolant flow through the core to remove
he

rom the fuel. It remcves more heat from the fuel than

e possible with just natural circulation. The forced

erefore, allows operation at significantly higher

n would otherwise be possible., The recirculation

h1sgecontrols reactivity over a wide span of reactor

g the recirculation flow rate to control tie

the moderator. The reactor coolant

tem consists of two recirculation pump

® the reactor vessel. These loops provide

: for the driving flow of water to the reactor

vessel - external loop contains one variable
T culation pump, a flow control valve,

and a moto MG) set to control pump speed and

associated pp valves, and instrumentation,

The recirculatio t of the reactor coolant

pressure boundar inside the drywell

structure. The Lor vessel internals.

The recirculated coo
the steam separators and dryers
incoming feedwater. This wate
between the reactor vesse) nd the core shroud. A
portion of the coolant flow om 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
Tines are routed to the jet pump risers within the reactor
vessel. The remaining portion of the coolant mixture in the
annulus becomes the suction flow for the jet pumps. This
flow enters the jet pump at suction inlets and is
accelerated by the driving flow. The drive flow and

suction flow are mixed in the jet pump throat section. The
total flow then passes through the jet pump diffuser section
into the area below the core (lower plenum), gaining
sufficient head in the process to drive the required flow
upward through the core.

aturated water from
been subcooled by
wn the annulus

(continued)
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BASES (continued)

Recirculation Loops Operutin?
$ LA,

BACKGROUND
(continued)

The subcooled water enters the bottom of the fuel channels

and contacts the fuel cladding, where heat is transferred to

the coolant. As it rises, the coolant begins to boil,

creating steam voids within the fuel channel that continue

until the coolant exits the core, Because of reduced

moderation, the steam voiding introduces negative reactivity

that must be compensated for to maintain or to increase

reactor or.  The recirculatior flow control allows

P8l increase recirculation flow and sweep some of
the fuel channel, overconing the negative

d effect. Thus, the reason for having

ion flow is to compensate for reactivity

mver a wide range of power generation

ed power) without having to move

b desirable flux patterns. Because

ity addition when recirculation flow

¥ coolant pumps are tripped, resulting

nd ra ower reduction and offsetting

might occur in the unlikely

ient without scram.

is decreas:d re
in a void bu!l
any serious conge
event of an ant

tarted from the control
of individual
in each loop can be

tEach recirculation loo
room. The M-G set pr
recirculation loop dri
manually or automaticall

APPLICABLE
SAFETY ANALYSES

The operation of the reactor cool circulation system is
an initial condition assumed 1n t esign basis Loss of
Coolant Accident (LOCA) (Ref. 1). During a LOCA caused by a
recirculation Toop pipe break, the intact loop is assumed to
provide coolant flow during the first few seconds of the
accident. The initial core fiow decrease is rapid because
the recirculation pump in the broken loop ceases to pump
reactor coolant to the vessel almost immediately. The pump
in the intact Toop coasts down relatively slowly. Thkis pump
coastdown governs the core flow response for the next
several seconds until the jet pump suction is uncovered
(Ref. 1). The analyses assume that both loops are operating
&t the same flow prior to the accident. If a LOCA occurs
with a flow mismatch between the two loops, the analysis
conservatively assumes the pipe break is in the loop with
the higher flow. The flow coastdown and core response are
potentially more severe *2 this case, since the intact loop

(continued)
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Recirculation Loops Operating
B 5.4.]

‘ BASES (continued)

APPLICABLE s starting at a lower flow rate and the core response is
SAFETY ANALYSES the same as if both loops were operating at the lower flow
(continued) rate., The recirculation system is also assumed to have
sufficient flow coastdowr characteristics to maintain fuel

thermal margins during abnormal operational transients
(Ref. 2), which are analyzed in Chapter 15 of the FSAR,

t-specific LOCA analysis has been performed for the
bllame ] assuming only one operating recirculation loop.
lysis has demonstrated that, in the event of a LOCA
g a pipe break in the operating recirculation loep,
Core Cooling System response wil) provide
ooling, provided the AVERAGE PLANAR LINEAR
TE (APLHGR) requirements are medified
3) .

: ] FSAR

have al for single recirculatiun Toop
emonstrate sufficient flow coastdown

Characteri tain fuel thermal margins during the

abnormal op&Fa ts analyzed provided the
MINIMUM CRITICAL

modified. Duri )

modification to tion System Average Power
Range Monitor (AP oints are also required
to account for the differen? relaf hips between
recirculation drive flow and rea e flow.

MCPR, and APRM flow biased sf

for single 1oop operation ar

OPERATING LIMITS REPORT.

The above analyses are for Design Basis Accidents (DBAs)
transients that establish the acceptance limits for
recirculation loop operation. Reference to the analyses
these DBAs and transients is used to assess changes to

recircuiation loop operation as they relate to the
acceptance limits,

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

(continued)
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BASES (continued)

Recirculation Loops Operatin?

LCO

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

{GR Timits (LCO 3.2.1), MCPR Limits (LCO 3.2.2)
B Biased Simulated Thermal Power—High setpoint
be applied to allow continued operation
assumptions cf Reference 3.

APPLICABILITY

rements for operation of the Reactor
System are necessary since there it
ctor core and the limiting
cidents are assumed to occur.

Coolant ReCircu
considerable
design basis

In MODES 3, 4, an
reduced and the coastd
recirculation loops ar

ces of an accident are
tics of the

ACTIONS

Al

With one recirculation loop not i ation, the non-
operating loop must be returned t eration within

24 hours. A recirculation loop is considered not in
operation when the pump in that loop is idle or when the
mismatch between total je' 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
coastdowr 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 singie loop requirements of the LCO
are applied to operating limits and RPS setpoints, operation
with only one recirculation lToop would satisfy the
requirements of the LCO and the initial conditions of the
accident sequence.

(continued)
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Recirculation Loops Operating
B 3.4.]

' BASES (conti{nued)

ACTIONS The 24-hour Completion Time is based on the low probability
(continued) 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.

3 Required Action does not require tripping the

Rculation pump in the lowest flow loop when the mismatch

e total jet pump flows of the two loops is greater

required limits. However, in cases where large
matches occur, low flow or reverse flow can occur in

P 1f agro or reverse flow is detected, the condition
iated by changing pump speeds to reestablish
y tripping the pump.

Boops in operation, or a single loop
¥y status within the required
% % single loop requirements of the LCO
not applied, thEmm4lA r sgcequired to be placed i» a MODE
in which tho LCO Y% n ey . This is done by placing the
plant in MODE 3 ' Torioe In this condition, the
a *Led to be operating because

of the reduced seveliiy o ¥me: % minimal dependence on
the recirculation 1oop coastdown c@cteristics. The
allowed Completion Time is reasondl pased on operating
experience, to reach the requi ple PYrom full power in
an orderly manner and witho MW 1 1enging plant systems,

SURVEILLANCE SR_3.4,1.1

REQUIREMENTS
Verification that the recirculation loop flows are < (10]%
of rated core flow when operating at < [70]% of rated core
flow and at < [5)% core flow at 2 [70]% of rated core flow
every 24 hours when both loops are in operation will assure
against loop flow mismatch. At low core flow (1.e., < 70%
rated core flow), the MCPR requirements provide larger
margins to the fuel cladding integrity Safety Limit such
that the potential adverse effect of early boiling
transition during a LOCA is reduced. A larger flow mismatch
can therefore be allowed when core flow is < 70% of rated

(continued)

(continued)
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BASES (continued)

Recirculation Loops Operatin?
B 3.4,

SURVEILLANCE core flow. The recirculation loop jet pump flow, as used in
REQUIREFENTS this surveillance, is the summation of the flows from all of
(continued) the jet pumps associated with a single recirculation loop.

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

The mismatch is measured in terms of percent of rated core
flow. e flow mismatch exceeds the specified 1imits,
the lower flow is considered inoperable. This
ired when both loops are not in operation
tch 1imits are meaningless during single loop
fon operation. The 24-hour Frequency is
urveillance Frequency for jet pump
on and has been shown by operating
experience te to detect off-normal jet pump loop
flows in ‘
REFERENCES 1 [6.3.3.4.], “[Title])."

[3. Plant-specific ana

BWR/6 STS
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

€3.4.2 Flow Control Yalves (FCVs)

BASES

BACKGROUND

The Reactor Coolant Recirculation System is described in the
Background section of the Bases for LCO 3.4.1, which
BMsses the operating characteristics of the system and

.'“J.,S affects the design basis transient and accident

D The jet pumps and the FCVs are part of the
. ,fﬁ oolant Recirculation System. The Jet pumps are
e d &. the Bases for LCO 3.4.3.

gn Flow Control System consists of the
draulic components necessary for the
dbne two hydraulically actuated FCVs. The
recircul at I oop flow rate can be rapidly changed within
the expeghitd MR, in response to rapid changes in
: 3 JERRVER On the system response are required
g on core flow response during certain
nts. Bolid state control logic will
MIRBAL " signal in response to any
it or analog control
ion inhibit" signal causes
@ draulic isolation such

generate an FCV
one of several
circuit failure

APPLICABLE
SAFETY ANALYSES

The FCV stroking rate is 11i% ed to < 11¥% per second in

the opening and closing directions on a control signal
failure of maximum demand. This stroke rate is an
assumption of the analysis of the recirculation rlow control
failures on decreasing and increasing flow (Ref. 1 and 2).
The closure of a recirculation FCV concurrent with a loss-
of-coolant accident (LOCA) has been analyzed and found to be

acceptable for a maximum closure rate of 11% of stroke per
second (Ref. 3),

The above analyses are for Design Basis Accidents (DBAs)
that establish the acceptance 1imits for the FCvs,

Reference to these analyses is used to assess changes to the
FCVs as they relate to the acceptance limits.

Flow control valves satisfy Criterion 2 of the NRC Interim
Policy Statement,

BWR/6 STS
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FCVs
B 3.4.2

BASES (continued)

LCO

The FCV in each operating recirculation loop must be
OPERABLE to ensure that the assumptions of the design basis
transient and accident analyses are satisfied.

The FCV 1s considered OrCRABLF .nen the requirements of
SR 3.4.2.]1 and SR 3.4.2.2 are eet.

APPLICABILITY

2, the FCVs are required to be OPERABLE since
pnditions there is considerable energy in the
he 1imiting design basis transients and

d to occur. In MODES 3, 4, and 5, the
sient or accident are reduced and
control valves is not important.

ACTIONS

ons of the design basis
ot be met and the
BLE status within

transient and accident
inoperable FCV must be
4 hours,

sult in a more
ation of the
). Closing a

Opening a FCV faster than the lim
severe flow runout transient resultin
Safety Limit MINIMUM CRITICAL POWER
FCY faster than the 1imit charact
LOCA analysis (Ref. 3) could affe he recirculation flow
coastdown resulting in higher peak clad temperatures.
Therefore, if a FCV is inoperable due to stroke times faster
than the limits, deactivating the valve will essentially
Tock the vaive in position, which will prohibit the FCV from
adversely affecting the DBA or transient analyses.

Continued operation is allowed in this Condition.

The 4-hour Completion Time is a reasonable time period to
complete the Required Action, while lTimiting the time of
operation with an inoperable FCV,

The plant must be placed in a MODE in which the LCO does not
apply if the FCVs cannot be restored to OPERABLE status
within the asscciated Completion Time. This is done by
placing the plant in at least MODE 3 within 12 hours. This

(continued)
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FCVs

B 3.4.2
’ BASES (continued)
ACTIONS places the plant in a condition where the flow coastdown
(continued) characteristics of the recirculation loop are not impertant.

The allowed Completion Time is based on operating experience
to reach the requived MODE from full power in an orderly
manner and without challenging plant systems.

SURVETLLANCE
REQUIREMENTS

power unit pilot-operated isolation valves lccated
paservo valves and the common "open" and "close"
Suired to close in the event of a ioss of

fure. When closed, these valves inhibit FCV
B9 hydraulic pressure from the servo valive
gn and close lines as we!l as to the

This surveillance verifies FCV lockup on

¥ was developed considering plant

conditions Meedl perform. the SR and the potential €or an
unplanned plant 497 %be SR is performed with the
. reactor at powerg prience has shown these

components virtua

e SR when performed on
the 18-month Freque

g the Frequency was

SR_3.4.2.2

This SR ensures the overall {”frage rate of FCV movement at

all positions is maintained within the analyzed limits.

The 18-month Frequency was developed considering plant
conditions needed to perform the SR and the potential for an
unplanned plant transient if the SR is performed with the
reactor at power. Operating experience has shown these
components virtually always pass the SR when performed on

Frequency was concluded to be acceptabie from a reliability
standpoint.

REFERENCES 1. [Unit Name] FSAR, Section [15.3.2.], "[Title]."
2. [Unit Name] FSAR, Section [15.4.5.], "[Title]."
3. [Plant-specific Safety Evaluation Report.]
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B 3.4 REACTOR COOLAMT SYSTEM (RCS)
B 3.4.3 Jet Pumps

BASLS

BACKGROUND The reactor coolant Recirculation System is described in the
Background section of the Bases for LCO 3.4.1, which
d ses the operating characteristics of the system and
se characteristics affect the design basis accident

are part of the reactor coolant Recirculation
A designed to provide forced circulation
R to remove heat from the fuel. The jet
in the annular region tetween the core
pessel inner wall, Becauso the jet pump
won is at two-thirds cere height, the vessel
bded Tant leve! maintained at two-thirds
e complete break of the

recirculat that is located below the jet pump
suction ele

Each reactor co n loop contains ten jet
pumps. Recircula¥e s down the annulus between
the reactor vessel shroud., A portion of
the coolant flows from the Vessel, ough the two external
recirculation loops, and becomes ving flow for the
Jet pumps. Each of the two e irculation loops
discharges high pressure f) 0 an external manifold from
whizh individual recirculat inlet 1ines are routed to the
jet pump risers within the reactor vessel. The remaining
portion of the coolant mixture in the annulus becomes the
suction fiow for the jet pumps. This flow enters the Jet
pump at suction inlets and is accelerated by the driving
flow. The drive flow and suction flow are mixed in the Jet
pump throat section. The total flow then pacses 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.

APPLICABLE Jet pump OPERABILITY 1s an explicit assumption in the design
SAFETY ANALYSES basis loss-of-coolant accident (LOCA) analysis evaluated in
Reference 1. The analysis for the design basis LOCA

(continued)
. (continued)
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B 3.4.3
BASES (continued)
APPLICABLE establishes the acceptance limits for the jet pumps.
SAFETY ANALYSES Reference to this analysis is used to assess changes to the
(continued) Jet pumps as they relate to the acceptance limits,

The capability of reflooding the core two-thirds core height
is dependent upon the structural integrity of the jet pumps.
If the structural system including the beam holding a jet

. e fails, jet pump displacement and performance
P sould occur, resulting in an increased flow area
pump and a lower core flooding elevation.
prsely affect the water level in the core
phase of a LOCA as well as the assumed
a LOCA,

Jet pumps
Statement

rion 2 of the NRC Interim Policy

LCO The structural f
significant degra
allow reflooding to t eight during a LOCA.
OPERABILITY of all jet d to ensure that

11 be consistent

basis analysis

must satisfy

of the jet pumps could cause

(Ref, 1), For a jet pump to be OPERABL
eicha: criteria of SR 3.4.3.1.

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

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

(continued)
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Jet Pumps
B 3.4.

. BASES (continued)

ACTIONS

e————

Al

An inoperable jet pump can increase the blowdown area and
reduce the capability of reflooding during a design basis
LOCA, If the jet pumps cannot be restored to OPERABLE
status within the associated Completion Time, the plant must
be placed in MODE 3 in which the LCO does not apply. The

od Completion Time of 12 hours is reasonable, based on
ing experience, to reach the required MODES from full

| an orderly manner and without challenging plant

Time of Required Action A.1 contains a Note
pall jet pumps are treated as an entity with
gon Time, 1.e., the Completion Time is on a

SURVETLLANCE
REQUIREMENTS

This SR 1s desig
pump performanc
This SR is requi
forced recirculati
measurements can onl p
operation. The jet pump failure
mixer displacement due to jet
plugging is also of concern it adds flow resistance to
the recirculation loop. Si icant degradation is
indicated if the specified criteria confirm unacceptable
deviations from established patterns or relationships. The
allowable deviations from the established patterns have been
developed based on the variations experienced at plants
during normal operation and with jet pump assembly failures
(Refs. 2 and 3).

ignificant degradation in jet
t pump failure (Ref. 2).

d only when the locop has
eiliance checks and

ing jet pump

ern is a complete
atlure. Jet pump

The recirculation flow control valve (FCV) operating
characteristics (loop flow versus FCV position) are
determined by the flow resistance from the loop suction
through the jet pump nozzies. A change in the relationship
indicates a flow restriction, loss in pump hydraulic
performance, leak, or new flow path between the

(continued)
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BASES (continued)

Jet Pumps
8 3.4.3

SURVETLLANCE
REQUIREMENTS
(continued)

rectveulation pump discharge and jet pump nozzie. For this
criterion, the loop versus FCV position relationship must be
verified.

Total core flow can be determined from measurements of the
recirculation loop drive flows. Once this relationship has
hoen established, increased or reduced total core flow for
A irculation loop drive flow may be an indication
M in one or several jet pumps.

88 pumps in a recirculation loop typically do
gameaflow. The unagual flow is due to the
which does not distribute flow equally
Row (or jet pump diffuser-to-lower
ssure) pattern or relationship of one
B the erage is repeatable. An appreciable
change in this n bnship is an indication that increased
gmccurred in one of the jet
gh increase in the relative flow
fenced beam cracks.

red indicative of a
drive flow or jet
and established
tterns are
iscussed in

The deviations for norm§
potential problem in
pump system (Ref. 2).
Jet pump flow and differ ur
established by plotting historical data
Reference 2.

[For this facility, jet pump flow asured as follows:)
The 24-hour Frequency has been shown by operating experience
to be adequate to verify jet pump operability, and is

consistent with the Surveillance Frequency for recirculation
loop operability verification,

This SR is not required to be performed when THERMAL POWER
is < 25% of RATED THERMAL POWER. During low flow
conditions, jet pump noise approached the threshold response
of the associate flow instrumentation and precludes the
collection of repeatable and meaningful data.

(continued)
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BASES (continued)

REFERENCES : (Unit Name] FSAR, Section [6.3], "[Title]."

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

NUREG/CR-3052, "Closeout of IE Bu tin 80-07: BWR Jet
Pump Assembly Failure,* November 1984,

T — - L | o : =

T
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B3.4.4
‘ B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.4 Safety/Relief Valves (S/RVs)
BASES
BACKGROUND the American Society of Mechanical Engineers (ASME) Boiler
and Pressure Yessel Code requires the Reactor Pressurs
be protected from overpressure during upset
ons by self-actuated safety valves. As part of the
pressure relief system, the size and number of
plief valves (S/RVs) are selected such that peak
inathe nuclear system will not exceed the ASME Code
) reactor coolant pressure boundary (RCPB).
The Bated on the main steam 1ines between the
d the first isolation valve within the
/RV discharges steam through a discharge
e minimum water le .i in the
The S/RVs ¢ er of two modes—the safety
mode or the reli e safety mode (or spring mode
of operation), t of the steam pressure in
‘ the main steam | st a spring-loaded disk

that will pop open
spring force. In thé relie¥ mode
operation), a pneumatic piston o
1inkage assembly are used to o
the spring force, even with ‘alve inlet pressure equal
to zero psig. The pneumati erator is arranged sc that
its malfunction will not prevent the valve disk from 1ifting
if steam inlet pressure reaches the soring 1ift set
pressures. In tae relief mode, valves may be opened
manually or automatically at the selected preset pressure.
Six cf the S/RVs providing the relief function also provide
the Tow-low set relief function specified in LCO 3.6.1.6.
Eight of the S/RVs that provide the relief function are part
of the Automatic Depressurization System specified in

LCO 3.5.1. The instrumentation associated with the relief
valve function is discussed in the Bases for LCO 3.3.6.5.

let pressure exceeds the
ower-actuated mode of
er and mechanical
e ve by overcoming

(continued)
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BASES  (continued)

S/RVs
B 3.4.4

APPLICABLE
SAFETY ANALYSES

The overpressure protection system must accommodate the

most severe pressure transient. Evaluations have

determined that the most severe transient is the closure of

all main steam isolation vaives (MSIVs) followed by reactor

scram on high neutron flux (i.e., failure of the direct

scram associated with MSIV position) (Ref., 1). For the

purpose of the analyses, six of the S/RVs are assumed to
iathe veliet mode, and seven in the safety mode.

@ results demonstrate that the design S/RV

Bpable of maintaining reactor pressure below

i imit of 110% of vessel design pressure

Isigee 1375 psig). This LCO helps to ensure

] imit of 1375 psig 1s met during the

dditional evenis which are expected
From an overpressure standpoint,
e MSIV closure with flux scram

to actuate't
these events

Safety/Relief Val
Policy Statement.

fon 3 of the NRC Interim

LCO

Seven S/RV: are required to be OPPRABLE he safety mode,
and an adcitional six S/RVs (other tha ven S/RVs that
satisfy the safety function) must be n the relief
mode. To be operable, a valve mus properly set to open
at the recuired pressure and have its surveiliance
requirements. The requirements of this LCO are applicable
only to the capability of the S/RVs to mechanically open to
relieve excess pressure. In Reference 1, an evaluation was
performid to establish the parametric relationship between
the peak vessel pressure and the number of OPERABLE S/RVs.
The results show that with a minimum of seven S/RVs in the
safety mode and six S/RVs in the relief mode OPERABLE, the
ASME Code Timit of 1375 psig is not exceeded.

The S/RV setpoints are established to ensure the ASME Code
Timit on peak reactor prescure is satisfiea. The ASME Code
specifications require the Towest safety valve be set at or
below vessel design pressure (1250 psig) and the highest
safety valve be set so the total accumulated pressure does

(continued)
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BASES (continued)

LCO
(continued)

not exceed 110% of the design pressure for overpressurization
conditions, The transient evaluations ir Reference 2 ace
based on these setpoints, but also include the additiongl
uncertainties «f + 1% of the nominal setpoint to account tor
potential setpoint drift and to provide an added clegree of
conservatism,

Bints outside the ASME 1imits, could resulc in a more
ipeactor response to a transient tharn predicted,
iy resu!t1nq in the ASME Code 1imit o, reactor

APPLICABILITY

Fd 3, the specified number of S/RVs must be
here may be considerable e .ergy in the

iting desian basis transients are
/RVs may be required to provide
harge energy from the core until such
HeataRemoval (RHR) System is capable

reactor
assumed ¢
pressure r
time that t
of dissipating t

In MODE 4, decay Weasi#s™ _
to remove, and rea preé §:low enouch that the
overpressure limit cannot bé appro ded by assumed
operationa! transients or accidepbls™kn MOOL 8, the reactor
vessel head is unbolted or remg Whe reactor is at
atmospheric pressure. The S/M*function is not needed
during these conditions. L

ACTIONS

A.l

With the safety function of one S/RV incperable, the
remaining OPERABLE S/RVs are capable of providing the
necessary overpressure protection. Because of additional
design margin, the ASME Code limits for the RCPB can also

be satisfied with two S/RVs inoperable. However, the
reliability of the Pressure Relief System is redured because
additional failures in the remaining OPERABLE £/RVs could
result in failure to adequately relieve pressure during a
limiting event. For this reason, continued operation is
permitted for a Timited t'me only.

(continued)
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BASES (continued)

ACTIONS
(continued)

B

The 14-day Completion Time %0 -estore the inoperable S/RVs
to OPERABLE statuys is based on _he Cafa. ‘1ity of the
remeining S/RVs, the Tow provability «f a event requiring
S/RV actuatien, and a reasonable time to .omplete the
Required Actia..

wresult in the violation of the ASME Code
pr pressure. [f the safety function of the
nnot be restored to OPERABLE status
I Completion Time or if the safety
ore S/RVs are inoperabie, the plant
e in which the LCO d¢-s not appliy.
the plant in at least MOWE 3 within
within 36 hours. The allowed
le, based on operating
red modes from full power in
challenging plant systems.

12 hours ahd i
Completion Tim
experience, toWe
an orderly manne

SURVEILLANCE
REQUIREMENTS

SR_3.4.4.1

fhis SR demonstrates that the S/RV¥s wil n at the
pressures assumed in the safety analys
[For this facility] These pressure s gs

[ ] psig. The demonstration of /RV 1ift setiings
must be performed during shutdown,®ince this is a bench
test, and in accordance with the provisions of SR 3.0.5.
The 1ift setting pressure shall correspond to ambient
conditions of the valves at nominal operating temperatures
and pressures.

as follows:

The 18-month Frequency was selected because this
Surveillance must be performed during shutdown conditions,
and is based on the refueling cycle.

SR_3.4.4.2

A manual actuation of each S/RV is performed tn verify that,
mechanically, the valve is functioning properly and no
blockage exists in the valve discharge line. This can be
demonstrated by the response of the turbine control valves

(continued)
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. BASES (continued)

SURVETLLANCE or bypass valve, by a change in the measured steam flow, or
REQUIREMENTS any other method suitable to verify steam flow. Adequate
{continued) 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 1s achieved to
perform this test. Adequate pressure at which this test is
to be performed is 920 psig (the pressure recommended by the
pie manufacturer). Plant startup is allowed prior to
APPEming his test because valve OPERABILITY and the
iPEtpo Wl for overpressure protection are verified. per ASME
¥ requiniients, prior to valve installation. If the valve
WO achuate due only to the failure of the solenoid but
Eeopening on overpressure, the S/RV is

. CuenCy is consistent with SR 3.4.4.1 to
¢ S/RVs are manually actuated following
Lal@Rnt or 1ift setting testing,

$ Al BPOr manual actuation after the required
pressure 1s Veausmde®s suffdcient to achieve stable
conditions for tv@R™and g

complete the SR, &8

REFERENCES ] [Unit NKame] FSAR, Section

™

R [Unit Name] FSAR, Sectiﬁ X

S e e e SRS

e v
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RCS Operationa) LEAKAGE
B 3.4.5

‘II’ B 3.4 REACTOR COOLANT SYSTE™ (RCS)

B 3.5 RCS Operational LEAKAGE

BASES

r

BACKGROUND The RCS includes systen. -:d components that contain or
transport the coolant to or from the reactor core. The
re containing components of the RCS and the portions
gcting systems out to and 1.cluding the 1solation
fine the reactor coolant pressure boundary (RCPB),
s of the RCPR components are welded or bolted,

‘e, the joint and valve inte~faces can
amounts of reactor coolant | AKAGE, through
rational wear or mechanical deterforation.
rational LEAKAGE are required to ensure
on 15 taken before the integrity of the RCPB
pecities the types and 1imiis of
used to identify and quantify it.

(Ref. 1) rer § means for
detectina and, t actical, ¢ tifying L0
source ur reacto \ Regu ory Guide 1.45

(Ref. 2) describ ods for selecting LEAKAGE
detec.ion systems ,

The safety significance of leaks e RCPB varies widely
depending on the source, rate, fon of the leaks.
Therefore, detection of LEA n the primary containment
1S necessary. Methods for kKly separating the identified
LEAKAGE fror the unidentified LEAKAGE are necessary to
provide the operators quantitative in: *mation to permit
them to take correction action should a leak occur
detrimental to the safety of the facility or the public.

A limited amount of leakage inside primary containment is
expected from auxiliary systems that cannot be made 100%
leaktight. Leakaye from these systems should be detected
and 1solated from the primary containment atmosphere, {f
possible, to not mask RCS operationa) LEAKAGE detection,

This LCO deals with protection of the RCPB from degradation
and the core from in*4aquate cooiing, in addition to

preventing the acciu:ut analyses radiation release
assumpiions from being exceeded. The consequences of

(continued)
‘ (continued)
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E.A(J f‘ (cont inued)

BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

BWR/6 STS

RCS Operaticnal LEAKAGE
8 3.4.5

violating this LCO include the possibi'ity of a loss-of
coolant accident (LOCA)

The allowable RC, operational LEAKAGE 1imits are based on
the predicted and experimentally observed behavior of pipe
normally expecied background LEAKAGE dve to
ign and the detection capability of the

for determining system LEAKAGE were &lso
e evidence from experiments suggests, for
Qreg r than the specified Unidentified LEAKAGE
T br ity 1s small that the imperfection or
crack B9 ¢t !. such LEAKAGE would grow rapidly

The uvwdvqt*thb

corrective actio
compromi sed
calculated flo
piping. Crack bell
and 4) shows leak
rack ine=bility {(

The above analyses esta®! i g
operational LEAKAGE, Ref‘
assess changes to the facility wh¥th cou
operational LEAKAGE as they relate to

E flow Timit allows time for

re tho RCPB could be significant)ly

is a small fraction of the

A1 crack in the primary system

N experimental programs (Refs. 3

undregs of gpm will precede
R

e limits for RCS
analyses 1s used to
gffect

sptance limits.

The Tow 1imit on increase in unide ed LEAKAGE assumes a
failure mechanism of intergranular™®ress corrosion cracking
(1GSCC) that produces .ight cracks. This flow increase
Iimit is capable of proviuing an early warning of such
deterioration.

No applicable safety analysis assumes the total LEAKAGE
1imit. The total LEAKAGE 1imit considers RCS inventory
makeup capability and drywell floor sump capacity

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

(continued)

B 3.4-24 12/31/90 6:47pm




BASES (continued)

RCS Operational LEAKAGE
B 3.4.5

LCO

Fressure Boundary LEAKAGE

Ko pressure boundary LEAKAG" < allowed, being
indicative of material degravation, LEAKAGE of this
type 1s unacceptable as the leak itself could cause
further deterioration, resulting in higher LEAKAGE.
Violation of this LCO could result in continued
egradation of the RCPB,

lons per minute (gpm) of unidentified LEAKAGE
d as a reasonable minimum detectable amount
aintainment air monitoring, drywell sump
ring, and containment air coolzr

low rate monitoring equipment can detect
‘easonable time perfod. Violation of this
continued degradation of the RCPB.

base ' on & reasonable
minimm de The “imit also accounts
for LEAKAGE ¥r ; s (identified LEAKAGE).

an unexpected amount
of LEAKAGE and, thereflre, ¢

indicate new or
additional degradation in omponent or system,

An unidentified LEAKAGE increase of 2 gpm in any
24-hour period indicates a potential flaw in the RCPB
and must be ?uicKIy 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 1imit 15 only applicable in MODE 1 when
operating pressures and temperatures are established.
Violation of this LCO could result in continued
degradation of the RCPB.

BWR/6 STS
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BASES (continued)

RCS Operations) LEAKAGE
B 3.4.5

APPLICABILITY

In MODES 1, 2, and 3, the RCS operationa) LEAKAGE LCOs aagly
because the potential for RCPB LEAKAGE 1s greatest when the
reactor is pressurized. Therefore, detection of RCPE
LEAKAGE 1s required during MODES 1, 2, and 3.

In MODES 4 and 5, RCS operational LEAKAGE Timits are not
required since the reactor is not pressurized and stresses
RAPR materfals and potential for LEAKAGE are reduced.

included to provide clarification that
B, and C are treated as an entity with a

ACTIONS

With either t
both greater
to identify the
leak., Because th

re conservatively below
the LEAKAGE that wou!
4 hours are allowed t

ritical crack size,
¢ the LEAKAGE rates .
before the reactor mus

unidentified LEAKAGE has fialand quantified, it
may be reclassified and co fied LEAKAGE.
However, the total LEAKAGE 1imit would v changed.

Gl and C.2

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

EAKAGE, the total LEAKAGE, or
Timits, Actions must be taken

Although the increase does not necessarily violate the
absolute unidentified LEAKAGE 1imit, certain susceptible
components must be determined not to bec the source of the
LEAKAGE within the required Completion Time. RCS type 304
and type 316 austenitic stainless stee) piqinq that is
subject to high stress or that cortains relatively stagnant
or intermittent flow fluids must be evaluated and eliminated
as the socurce of the increased LEAKAGE. This piping is very
susceptible to !GSCC.

(continued)
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RCS Operational LEAKAGE
B3.4.5

‘ BASES (continued)

ACTIONS

Alternatively, the LEAKAGE rate must be restored to within

(continued) 1imits within the required Completion Time.

The 4-hour Completion Time is needed to properly verify the
source or reduce the LEAKAGE increase before the reactor
must be shut down,

e of the Required Actions A1, B.1, and C.]1 or C.2
met within the 4-hour Completion Time, the reactor
d in a MODE in which the LCO does not apply:

n 12 hours and in MODE 4 within 36 hours.

etion Times are reasonable, based on
nce, to reach the required MODES from full
rly manner and without challenging plant

SURVEILLANCE
REQUIREMENTS

The RCS LEAKAGE 1% variety of instruments
designed to provid GE is indicated and

to quantify the various typ . LEAKAGE detection
instrumentation is discussed in ail in the Bases
for LCO 3.4.7. >ump level and are typically
monitored to determine actu GE rates. However,

any method may be used to quWtify LEAKAGE witnin the
guidelines of Reference 2. In conjunction with alarms and
other administrative controls, an 8-hour Frequency for this
Surveillance is appropriate for identifying changes in
LEAKAGE and for tracking trends.

SR_3.4.5.2

The leaktight integrity of the RCPB is verified by visual
inspection. The Inservice Testing Program and operationa)
hydrostatic tests at normal operating pressure are
acceptable means of vorify1n$ no RCPB LEAKAGE. The 18-month
Frequency is based on the refueling cycle and adequately
verifies RCPB integrity.

BWR/6 STS
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RCS Operational LEAKAGE
8 3.4.5%

BASES (continued)

REFERENCES I. Title 10, Code of Federa) Regulations, Part 50,
Appendix A, General Design Criterion 30, "Quality Of
Reactor Coolant Pressure Boundary.*

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

520, “"Fatlure Behavior in ASTM AICE Pigot
g Axia) Through-Wall Flaws,® April 1968,

b7, "Investigation and Evaluation of
istenitic Stainless Steel Piping of
Reactor Plants," October 1975.

Rasection [5.2.5.5.3.), "[Title).*
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RCS PIV Leakage
8 3.4.6

‘ B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.6 RCS Pressure lsolation Yalve (PIY) Leakage

BASES

BACKGROUND 10 CFR 50.2, 10 CFR 50.55a(c), and GDC 55 of 10 CFR 50
Appendix A (Refs, 1, 2, & 3) define RCS PIVs as any two
o1y closed valves in series within the reactor coolant
e boundary (RCPP) that sepavate the high pressure RCS
attached low pressure system. PIVs are designed to
requirements of Reference 4. During their lives,
Ives car produce varying amounts of reactor coolant
either normal operational wear or mechanical

: i".lllous RCS wigh pressure operation when
" trese valves exists in amounts that do not
PIV Teakage 1imit a?plios te each
ge throvah these valves 1s not
le LEAKAuL specified in LCO 3.4.4,

vides a 1imit on allowable
e is to prevent

essure portions of

it is an indication
connecting systems
couid lead to

or components,

PIV leakage rat
overpressure fat
connecting systems, e
that the PIVs between Lhe
are degraded or degrading. PIV
overpressure of the low press
Failure consequences could ~coolant accident
(LOCA) outside of containme an unanalyzed accident which
could degrade the ability for low piessure injection.

The basis for this LCO is the 1975 Reactor Safaty Study
(Ref. §) that identified potential intersystem LOCAs as

a significant contributor to the risk of core melt.

A subsequent study (Ref. 6) evaluated various PIV
configurations to determine the probability of intersystem
LOCAs. This later study concluded that geriodic

leak testing of the PIVs can substantially reduce

(continued)

(continued)
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BASES (continued)

RCS PIV Leakage
B 3.4.6

EACKGROUND
(continued)

intersystem LOCA probability, PIVs are provided to fsolate
the RCS from the following typically connected systems:

a. Residual Heat Removal (RHR) System;

b, Low Pressure Core Spray System;

¢. Highdmessure Core Spray System; and

act ':f @ !solation Cooling System,

L #d in Reference 7.

& ould result in continued degradation

ad to overpressurization of a low
loss of the integrity of a fission-

of a PIV,
pressure
product ba

APPLICABLE
SAFETY ANALYSES

Reference 5 ident tersystem LOCAs as a
significant contributo f core melt. The
dominant accident sequ system LOCA category
is [the failvre of the on of the RHR
System outside of contai t is the result
of a postulated failure of the PI re part of the
RCPB and the subseauent pressurization
downstream of the PIVs from the RCS.
pressure portion of the RHR Syst plca]l
[800] psi?. overpressurizatioen fa ¢ of the
pressure !ine would result in a LOCA outside containnont and
subsequent risk of core melt.)

{ esigned for
HR 1

Reference 6 evaluated varfous PIV configurations, leak
testing of the valves, and operational changes to determine
the effect on the prouab111ty of intersystem LOCAs. This
study concluded that periodic leak testing of the PIVs can
substantially reduce the probability of an intersystem LOCA,

Leakage from the PIVs is a factor in the duse rates that are
used in safety and accident analyses. Therefore, the
leakage must be maintained within LCO 1imits te ensure
assumptions used in the analyses are valid.

(continued)

BWR/6 STS

(continued)

B 3.4-30 12/31/90 6:47pm



RCS PIV Leakage
B3.4%

BASES (continued)

APPLICABLE
SAFETY ANALYSES
(continued)

LCO

PIV Teakage 1s not considered in any Design Bat s Accident
analyses, however., This specification provides for
monitoring the condition of the RCPB to detect PlV
degradation that has the potential to cause a LOCA outside
of containment, which has not been analyzed. Compliance
with this LCO ensures that an unanalyzed Condition will not
be entered. Therefore RCS PIV Leakage satisfies Criterion 2
tdhe NRC Interim Policy Statement,

¢ 15 Teakage into closed systems connected to
tion valve leakage s usually on the order of
Leakage that increases significantly
thing 15 operationally wrong and
must be taken., Violation of this LCO
continued degiadation of a PIV, which could
jon of a low pressure system and the
a fission-product barrier,

For the two
to each valve in
across both valy
leakage tested,
be detected 1f the
requirement. In this s'tua¥on,
redundant valves would be lost,

he leakage requirement applies
not to the combined leakage
are not individually

failed completely and not
ries meets the leskage
rotection provided by

The LC2 PIV Teakage limit 1 gpn per nominal inch of
valve size with a maximum ) of § g?m (Ref, 8). The
previous criterion of 1 gpm for all valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures. A study concluded a
leak rate 1imit based on valve size was superior to a single
allowable value,

Reference 8 permits leakage testing at a lower pressure
differential than between the specified maximum RCS pressure
and the normal pressure of the connected system during RCS
operation (the maximum pressure differential). The observed
rate 1s adjusted to the maximum pressure differential by
assuming leakage is directly proportional to the pressure
differential to the one-half power,

BWR/6 STS
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BASES (continued)

RCS PIV Leakage
B 3.4.6

In MODES 1, 2, and 3, this LCO applies because the PV
Teakage potential 1s greatest when the RCS 1s pressurized,

In MODES 4 and 5, leakage )imits are not provided because
the lower reactor coolant pressure results in a reduced
potential for leakage and for a LOCA outside the
Accordingly, the potential for the

of reactor coolant leakage is far lower during

added to provide clarification that each
ndent and 1s treated as a separate entity
letion Time for the purpose of this LCO.

uce leakage in excess of the
permits operation to continue
ctive actions to reseat
urs allow these Actions
leaking valves.

the leaking PIVs are t
and restrict the time

Alternatively, the flow mu
valves., Required Action A 2.1 and Requ
medified by a Note that the valves use
meet the same leakage requirements

ted by two other
Action A.2.2 are
olation must
and must be

Required Action A.2.1 requires that the initial isolation
with one valve must be performed wit' in 4 hours of exceeding
the 1imit. This 4-hour Completion Time is based on the same
rationale as the time for Required Action A.l,

Required Action A.2.2 specifies that the double isolation
barrier of twu valves be restored by closing another valve
qualified for isolation or restoring one leaking PIV. The
72-hour time after exceeding the 1imit considers the time
required to complete the Action and the low probability of
a second valve failing during this time period.

RCS PIV leakage is considered out of limits 1f the equipment
used te measure RCS PIV Teakage is determined to be
fnoperable at the time SR 3.4.5.1 is performed. Requirad

(continued)

APPLICABILITY
containment .
ACTIONS
allowable 1imit,
under stable cond
on the RCFB.
BWR/6 STS
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RCS PIV Leakage
B 3.4.6

. BASES (continued)

ACTIONS
(continued)

Action A.] or Required Action A.2.1. and Required
Action A.2.2 apply to restoring such equipment to OPERABLE
status.

Bl and B.2

If leakage cannot be r.duced or the *ystem 1solated, the
ust be placed in a MODE i~ »»’ - *he requirement dues
ply. This is done by **ant in MODE 3

2 hours and MODE ¢ « hwrs, This action
e the leakage an. &..0 reduces the petential for
de the containment. The Completion Times are
sed on operating experience, to achieve the
rom full power in an orderly manner and

ng plant systems.

SURVEILLANCE
REQUIREMENTS

valve used to sa
Action A.2.2 is
specified 1imit
leakage limit of 0.
up to 5 gpm maximur: applies to ea
requires a stable pressure condi

Action A.2.1 or Required

fy that lTeakage {s below the
ch leaking “alve. The

nominal valve diameter

Ive. Leakage testing

[For this facility, RCS PIV olation valve leakage is
measured as follows:)
Testing is to be performed every 9 months, but may be
extended up to a maximum of 18 months, a typical refueling
cycle, if the plant does not go into MODE 4 for at least

7 days. The 18-month Frequencv required in 10 CFR 50.55a(g)
(Ref. 9), is within the American Society of Mechanical
Engineers (ASME) Code, Section XI Frequcss. requirement
(Ref. 10), and is based on the prudence .f performing
Surveillances such as this only during 77 outage. The
Surveillance needs stable conditions 2 .d has the potentia)
for an unplanned plant transi.nt (¢ erformed with the plant
at power,

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

(continued)
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BASES (continued)

RCS PIV Leakage
B3.4.6

SURVEILLANCE reseating. PIVs disturbed in the performance of this
REQUIREMENTS Surveillance should also be tested unless documentation
(continued) shows that an infinite tosttng lotp cannot practically be
avoided. Tunsting must be performed within 24 hours after
the valve has been reseated. Within 24 hours is a
reasonable and practical time l1imit for performing this
test after opening or reseating a valve,
cepted for entry into MODE 3 to permit
g at hlgh differential pressures with stable
possible in the lower S.
REFERENCES Afederal Regulations, Part 50,
initions——Reactor Coolant Pressure
2. Title 1o.¢. Regulations, Part 50,
Section 50. nd Standards,® Subsection (c),
"Reactor CooTan dary."
3. Title 10, Code of fons, Part 50,
Appendix A, Secti tainment " General
Design Criterion 55, Pressure
Boundary Penetrating Contai
4. ASME Boiler and Pressure Vessel . fon XI,
Subsection IWV, “Inservice T of Valves in
" “lear Power Plants.*”
5. U.S. Nuclear Regulatory Commission (NRC), “Reactor
Safety Study—An Assessment of Accident Risks in U.S.
Commercial Nuclear Power Plants,” Appendix V, WASH-
1400 (NUREG-75/014), October 1975,
6. U.S. NRC, "The Probability of Intersystem LOCA:
Impact Due to Leak Testing and Operational Changes,"
NUREG-0677, May 1980.
[ | ]
(continued)
(continued)
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RCS PIV Leakage
B 3.4.6

‘ BASES (contivnuad)

REFERENCES 8. ASME Boiler anc Pressure Vessel Code, Sectfon XI,
(continued) Subsection IWV, "Inservice Tost1nY of Valves in
Nuclear Power Plants," Paragraph IWV-3423(e).

9. Titie 10, Code of Federa)l Regulations, Part 50,
Section 50.55a, "Codes and Standards," Subsection (g),
~ “"Inservice Inspection Requirements. "

F Boiler and Pressure Vessel Code, Section XI,
ection IWV, "Inservice Testing of Valves in
ear Power Plants," Paragraph IwWv-3422,
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RCS LEAKAGE Detection lnstrunogt;tlo;

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 KCS LEAKAGE Detection Instrumentation

BASES

M

BACKGROUND

GDC 30 of Appendix A to 10 CFR 50 (Ref. 1) requires means
for detecting and, to the extent practical, 1 entifying the
i on of ghe source of RCS LEAKAGE. Regulatory Guide

f. 2) describes acceptable methods for se ecting
etection systems,

GE from the reactor coolant pressure boundary
fred so that appropriate action can be taken
fty of the RCPB is impaired (Ref. 2).
systems for the RCS are provided te alert
n LEAKAGE rates above normal background

ted and also to supply quantitative

£ ates. The Bases for LCO 3.4.5

S LEAKAGE rates,

i an identified source

necessary to provide pnongt
he operators to permit them

from an unidentt
and guantitative
to take immediat

LEAKAGE from the RCPE insid® the
Teast one of twoe or three indepe
such as sump level changes and
particulate radioactivitg ]

quantifying LEAKAGE in the
drain sump monitoring system.

11 1s detected by at

monitored variables,
seous and

. The primary means of

el1 1s the drywell floor

The drywel)l floor drain sump monftoring system monitors the
LEAKAGE collected in the sump. This unidentified LEAKAGE
consists of LEAKAGE from contro)l rod drives, valve flanges
or packings, floor drains, Closed Cooling Water System, and
drywell air cooling unit condensate drains, and any LEAKAGE
not collected in the drywel) equipment drain sump. The
drywell floor drain sump has transmitters that supply level
indications in the main cortrol room.

The floor dratn sump level indicators have switches that
start and stop the sump pumps when required. A timer starts
each time the sump is pum{od down to the Tow Tevel setn 'nt,
If the sump f111s to the fgh Teve)l setpoint before *

(continued)

BWR/6 STS

(continued)

B 3.4.37 12/31/90 6:47pm




BASES (continued)

RCS LEAKAGE Detection lnstrunogt;t:o;

BACKGROUND
(continued)

timer ends, an alarm sounds in the control room, indicatin
a LEAKAGE rate into the sump in excess of present limit,
second timer starts when the sump Kunps start on high level,
Should this timer run out before the sump level reaches the
low level setpoint, an alarm {s sounded in the control room
indicating a LEAKAGE rate into the sump in excess of a
preset 1imit. A flow indicator in the discharge line of the
Meor drain sump pumps provides flow indication in

adr monitoring systems continuously monitor the
jphers for airborne particulate and gaseous

by, A sudden increase of radioactivity, which

[’ RCPB steam or reactor water LEAKAGE,

is annuncipt@® S the gontrol room, The drywell air

partizul atl 600M8 radioactivity monitoring systems are
not capablé antifying loakzzx rates, but are sensitive
enough to indig j LEAKAGE rates of 1 gpm within

1 hour. Large® ' GE rates are detected in

t (Ref. 3).

i" 11 coolers is routed
and %s monitored by a flow
nd alarms in the

control room, This dryw densate f'ow rate
monitoring system serves as an added ind¥gator, but not
quantifier, of RCS unidentified LEAKAGEsd

proportional

[Condensate from four of o
to the drywell floor dpgW
transmitter which provii

APPLICABLE
SAFETY ANALYSES

A threat of significant compromise to the RCPB exists if the
barrier contains a crack that is large enough to propagate
rapidly. LEAKAGE rate 1imits are set low enough to detect
the LEAKAGE emitted from a single crack in the RCPB (Refs. 4
and 5%. fach of the LEAKAGE detection systems inside the
drywell is designed with the capability of detecting LEAKAGE
less than the established LEAKAGE rate 1imits and providing
appropriate alarm of excess LEAKAGE in the control room.

A control room alarm allows the operators to evaluate the
significance of the indicated LEAKAGE ind, 1f necessary,
shut down the reactor for further investigation and
corrective action, The allowed LEAKAGE rates are wel)

below the rates predicted for critical crack sizes (Ref. 6).
Therefore, these actions provide adequate response before

a significant break in the RCPB can occur.

(continued)
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RCS LEAKAGE Detection Instrumentation

B 3.4.7
. BASES (continued)
APPLICABLE RCS LEAKAGE detection instrumentation satisfies Cviterion 1
SAFETY ANALYSES  of the NRC Interim Policy Statement.
(continued)
LCO The drywell floor drain sump monite ing system is ired
QMuantify the unidentified LEAKAGE from the Rcs.r.?:us.

| system to be considered OPERABLE, either the flow

g or the s Tevel monftoring portion of the

st be OPERABLE, The other monitoring systems
alarms to the operators so closer examination
fon systems will be made to determine the
rrective action that may be required. With
tion systems inoperable, monitoring for

"B 1s degraded.

BLE LEAKAGE detection
of the following:)

19
[Fer this pwing support systems are
required to pe gmgure LEAKAGE detection
. instrumentetion ¢ TN

[For this facility, "M

upon their failure, do not
detection instrumentation inoper
are as follows:)

upport systems which,
aring the LEAKAGE
their justification

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

ACTICNS Ad A2 and A2.2

With the drywell floor drain sump monitoring system
inoperable, no other form of sampling can provide the
equivalent information. However, the atmospheric activity
monitor does provide [(or) and the drywell air cooler
condensate flow rate monitor] indication of changes in

(continued)

' {continued)
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RCS LEAXKAGE Detection lnttruu.:t;tlog

BASES (continued) .

ACTIONS LEAKAGE. Twenty-four hours are allowed to restore the drain

(continued) sump monitoring system to OPERABLE status or Condition £
must be entered. Twenty-four hours limits the time that
operation can continue without the abl!it{ to measure the
leakage rate and establish compliance with the LEAKAGE
Timits. Alternatively leakage rate may be determined b
manually pumping the sump or by measuring the sump leve
differe vor{ four hours. If neither of these two

d ilable, Condition £ must be entered since

' be quantified.
Bithe e r drain sump monitoring system

eakage rate being measured by manuelly

pump {1 ng sur ng sump level differences,
operation or 30 days. The 30 days allow
sufficien r the system and recognizes that a
method to quanti kage rate is available, but prevents

operation of t ng period with a degraded

leakage detect

B.l and B.2

With the required pri
particulate and gaseous
samples of the containmen
analyzed to provide - ‘-dic info
is obtained and anal, -arg 12 hour
continue operation for u, .0 30 days

mospheric .
fnoperable, grab
be taken and

ovided a sample
ant may

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

[C.1]

*Hith the required primary containment air cooler condensate
low rate monitoring system inoperable, sampies shall be
taken and analyzed every 12 hours to provide periodic
information. The 12-hour interval provides periodic
information that is adequate to detect LFAKAGE

and recognizes that other forms of leak detection are
available,)

(continued)

(continued)
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RCS LEAKAGE Detection lnstruungt;t:o;

‘ BASES (continued)

ACTIONS [D.) and D.2]
(continued)

{Hith the containment atmosphere radiosctivity monitor and
he containment air cooler condensate flow rate monitor
inoperable, the only means of detecting leakage is the
containment sump monitor. This condition does not provide
the required diverse means of leakage detection. The

d Action 1s to restore either of the inoperable

s to OPERABLE status within 30 days to regain the

M leakage detection diversity. The 30 dag:

pn time ensures that the plant will not operated
ded configuration for a lengthy time period.)

ption of A, B, C, or D cannot be met within

dmpletion Time, the reactor must be placed in
A0 does not a Ely. This requires

¥ 3 within 12 hours and

The allowed Completion Times are

experience to ?0rforu the

d without challenging plant

placin
in MODE 5 wi
reasonable based pp
actions in an ord
systems. S

m v “"."-: ﬁ}

With a1l required monitors inopep 1

aho automatic means
of monitoring LEAKAGE are availel

immediate plant
required.

SURVEILLANCE SR_3.4.7.1, SR _3.4.7.2, and SR 3.4.7.3

REQUIREMENTS
These SRs are the performance of a CHANNEL CHECK of each
of the RCS LEAKAGE detection monitors. The check gives
reasonable confidence that each channel is operating
properl{. The Frequency of 12 hours 1s based on instrument
reliability and is reasonable for detocting off-normal
conditions. For this facility, a CHANNEL CHECK consists of

[ ).
(continued)

(continued)
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RCS LEAKAGE Detection lnstruungt;tioy

BASES (continued)

SURVEILLANCE R_3.4.7.4, SR _3.4.7.5, and SR _3.4.7.6
REQUIREMENTS
(continued) These SRs are the performance f a CHANNEL FUNCTIONAL TEST

on each of the RCS LEAKAGE detection monitors. The test
ensures that the monitor can perform its function in the
desired manner. The test verifies the alarm setpoint and
relative accuracy of the instrument string. The frequency
of 31 days considers instrument reliability, and operating
exper Mas shown it poper for dotoctin? degradation,
For, fac#lity, a CHANNEL FUNCTIONAL TEST consists of

These SRs the perfermance of a CHANNEL CALIBRATION for
each of "LEAKABE detection instrumentation channels,
The calibration werifies the accuracy of the instrument
string, includisg the instrements located inside
containment, e f mey of (18 months) is a typica)
refueling cycle

q’!x"f&‘rFV' channel reliability. Again,
operating experiente ¥

hven s frequency is
acceptable, For this fty, @ CMANNEL CALIBRATION
consists of | ]. 25 Ui

W

E

r

REFERENCES 1. Title 10, Code of Federal Regulat
"Domestic Licensing of Productiom
Facilities," Appendix A, Sectiom 1V, "Fluid Systems,"
General Design Criterion 30, "uality of Reactor
Coolant Pressure Boundary."

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

3. [Unit Name) FSAR, Section [5.2.5.2.], *[Title)."

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

5.  NUREG-75/067, "Investigation and Evaluation of
Cracking in Austenitic Stainless Steel Pipin
of Boiling Water Reactor Plants," October 1975.

6. [Unit Name] FSAR, Section [5.2.5.5.3.], "[Title)."

M
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RCS Specific Activity
B3.48

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B3.4.8 RCS Specific Activity

BASES

BACKGROUND

During circulation, the reactor coolant acquires racioactive

materials due to release of fission products from fuel leaks

indthe coolant and activation of corrosion products in the

coolant. These radioactive materials in the coolant

out in the RCS, and, at times, an accumulation

k away to spike the norma)l level of radioactivity.
0f coolant during a Design Basis Accident (DBA)

' oactive materfals into the environment,

imum allowable level of radioactivity in
ant are established to ensure, in the event
any radioactive material to the environment
doses are maintained within the

).

and total specific activity
Mctivities are expressed in
per gram of reactor
olant activity is limited
beta and gamma energy
levels are intended to
dividual at the site
R 100 Vimit,

during
Timits oW

This LCO comMta
Timits. The fod
terms of a DOSE
coolant., Total
on the basis of t
levels in the coolant, allowa
1imit the 2-hour radifation dose
boundary to a small fraction o

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) 1s 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 close completely.

This MSLB releas2 forms the basis for determining offsite
doses (Ref, 2). The 1imits on the specific activity of the
primary coolant ensure that the 2-hour thyroid and whole

(continued)
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RCS Specific Activit
B 3.4,

BASES (continued)

APPLICABLE body doses at the site boundary, resulting from an MSLB
SAFETY ANALYSES outside containment durin?_stoady-:tlto operation, will not
(continued) exceed 10% of the dose guidelines of 10 CFR 100. This is

the acceptance limit for the MSLE analysis.

The 1imits on specific activity are values from a parametric
evaluation of typical site locations, These limits are
consery ¢ because the evaluation considered more
innton than for a specific site, such as

fon of the site boundary and the meteorolegical
F'the site.

RCS' ¢

Inter

{ons '

satisfies Criterion 2 of the NRC
Ry

LCO The specific i
EQUIVALENT 1-1
to 100/E uCi/gm.
assumed in the safet
s0 any release of raai
MSLB is less than a s

acti .15 Timited to 0.2 uCi/gm DOSE
1 specific activity 1s limited

$ ensure the source term

is for the MSLB 1s not exceeded,
vity ! e environment during an
fragtdon of the 10 CFR 100 1imits.
oo e ?

APPLICABILITY In MODE 1, and MODES 2 and 3 with any
isolated, limits on the primary cool
applicable since there 1s an escape for rele-se of
radioactive material from the coo 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
§, no 1imits are required since the reactor is not
pressurized and the potential for leakage is reduced.

tivity are

ACTIONS Al and A2
When the reactor coolant specific activity exceeds the LCO
DOSE EQUIVALENT 1-131 1imit, but is less than or equal .o
4.0 uCi/gm, sampies must be analyzed for DOSE EQUIVALENY

(continued)

(continued)
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. BASES (continued)

RCS Specific a: tivit‘
B 3.4

ACTIONS
(continued)

1-13]1 at least every 4 hours. In addition, the sgaclfic
activity must be restored to the LCO 1imit in 48 hours.

The Completion Time of once every 4 hours is the time needed
to take and analyze a sample. The 48-hour Completion Time
to restore the activity level provides a reasonable time for
orary coolant activity increases (ifodine spikes or crud
) to be cleaned up with the normal processing systems,

IVALENT 1131 specific activity is considered out of
the equipment used to measure DOSE CQUIVALENT

{fic activity is determined to be inoperable at
3:4.8.2 is performed. Required Action A.]1 and
.A.2 apply to restoring such equipment to

11-131 cannot be restored to less than
hin 48 hours, or if at any time it is
itmust be determined at least
B 1ines must be isolated
in steam lines precludes
pactive material to the

If the [

or equal 0
greater tha
every 4 hours ln
within 12 hours.
the possibility
environment more thigl )
of 10 CFR 100 during a post-
The Completion Time of once eves s 1s the time needed
to take and analyze a sample, \e 12-hour Completion Time
is reasonable, based on opcﬁﬁi‘na experience, to isolate the
main steam 1ines in an orderly manner and without
challenging plant systems.

Ll

When_the reactor coolant specific activity is greater than
100/E uCi/gm, the reactor must be placed in MODE 3 with al)
main steam 1ines isolated within 12 hours. The required
MODE 3 operation ensures the reactor is subcritical.
Closing the MSIVs eliminates the potential radioactivity
release path to the environment during the MSLB event.

The 12-hour Completion 1ime is reasonable, based on
operating experience, to reach MODE 3 from full power and to

(continued)

BWR/6 STS

(continued)

B 3.4-45 12/31/90 6:47pm



RCS Specific Activity
B34

BASES (continued)

ACTIONS
(continued)

fsolate the main steam Vines in an orderly manner anc
without challenging plant systems.

Gross specific activity 15 considered out of Timits 1f Lhe
equipment used to measure gross specific activity is
determined to be inoperable at the time SR 3.4.8.1 is
performed, Required Action (.1 applies to restoring such
equipment 10 OPERABLE status.

SURVETLLANCE
REQUIREMENTS

!‘.Ll | i I

The Surveillance requires performing a gamma-isotopic
analysis *s & Moas f the gross specific activity of the
reactor c@ tngngg t once per 7 days. While basically a
quantitative measur® of radionuclides with half lives longer
than 15 minutes, fadines, this measurement is the
sum of the degassed vities and the ?aseous gamma
activities in the 8 n. This Surveillance provides
an indication of e in gross specific activity,

Trending the results of %his el
remedial action to be tiken before r
under normal operating comdftions, The.
applicable in MODES 1 and 2, and fn MODE"
temperature at ieast 500°'F. The 7-day
the unlikelihood of a gross fuel fai

d .x:v;“

This Surveillance is performed, in MODE 1 only, to ensure
fodine remains within limit during normal operation, and
following fast power changes whea fuel failure is more apt
to occur. The l4-day Frequency is adequate to trend changes
in the iodine activity level considering gross activity is
monitored every 7 days. The Frequency, between 2 and

6 hours after a power change of greater than or equal to 15%
RATED THERMAL POWER within a 1-hour period, is established
because the fodine levels peak during this time following
fuel failure; samples at other times would provide
inaccurate results,

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

ce ailows proper

ing the LCO limit
rveillance s

fth RCS average
¢y considers
g the time.

(continued)
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RCS Specific Activltg
B 3.4.

. BASES (continued)

SURVETLLANCE
REQUIREMENTS
(continued) A radiochemical analysis for E determination is required
over{ 184 days (6 months) with the plant operating in MODE 1
equilibrium conditions. The E determination directly
relates to the LCO and 1s required to verify plant operation
within the specified gross activity LCO limit, The analysis
is & measurement of the avartgo energies per
ration for isotopes with half 1ives longer than
s, excluding fodines. Operating experience has
t £ does not change rapidly and the Frequency of
recognizes this,
'{Iﬁ"ll .‘

os.Egct SR 3.0.4 does not apply so sampling can
iffec

: d 1 £ 1. Note 2 requires that the sampie be

‘after 2 @ tive full power days and 20 days of
operatfon have elapsed since the reactor was last

subcriti for at least 48 hours. This ensures the

radioac ma 118 are at equilibrium so the analysis for

£ 1s repre fve not skewed by a crud burst or other
similar abn . a0t .

REFERENCES 1. Title i0, Code of Federal Rt’h;ations, Part 100.11,
"Determination of Exclunonna Low Population Zone,
and Population Center Dista 973,

2. [Unit Name] FSAR, Sectiom [15.1.40], "[Title]."
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RHR— Shutdown
B3.4.9

. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.9 Residual Heat Removal (RHR)-—Shutdown

BASES

BACKGROUND

Irradiated fuel in the shutdown reactor core generates heat
during the decay of Fission products and increases the
te ature of the reactor coolant. This decay heat must

: ved to reduce and maintuin the temperature of the
Ricoolant to ¢ 200°F. This decay neat removal is
pration for torfornlng refueling or maintenance
: or for keeping the reactor ir the conditions
it operation.

, manually controlled shutdown coolin?
} RHR System provide decay heat removal.
Sts of a motor-driven pump, two heat
and associated piping and valves,
suction from the same recirculation
rges the reactor coolant, after
ppctive heat exchanger, to the
' rculation loop. The RHR hegt
pStandby Service Water

loop.
circulation
reactor via the
exchangers trans
System (LCO 3.7.

APPLICABLE
SAFETY ANALYSES

Decay heat removal by the RHR
mode is not required for mi on of any event or acciden
evaluated in the safety ana . Decay heat removal is,
however, an important safety function that must be
accomplished or core damage could result. Those LCOs that
cperating experience and probabilistic risk assessment have
generally shown to be 1n?ortant to public health and safety
are retained as Technical Specifications.

he shutdown coolin

LCO

Two RHR shutdown cooling subsystems are required to be
OPERABLE, and, when no recirculation pump is in operation,
one subsystem must be in operation. An OPERABLE RHR
shutdown cooling subsystem consists of one OPERABLE RHR
pump, twu heat exchangers in series, and the associated
piping and valves. Each shutdown cooling subsystem 1s
considered OPERABLE if 1t can be manually aligned ’remote

(continued)
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RHR-— Shutdown
B3.49

BASES (continued)

LCO or tocal) in the shutdown cooling mode for removal of decay
(continued) heat. In MODES 3 and 4, one RHR shutdown cooling subsystem
can provide the roquirod cooling but two subsysters are
required to be OPERABLE to provide redundancy. Operation of
one subsystem can maintain and reduce the reactor coolant
temperature as required.

An RHR is OPERABLE when it is capable of being powerec
and a ,.rovide flow f required.

{his N , the following support systems are
ired to BLE to ensure RHR shutcown cooling
sub

(For this se reguired support systems which,
upon thet ‘not require declaring the RHR
shutdown ¢ olin stems inoperable and their
Just1f1cat10n as fol\;;pal

—

APPLICABILITY In MODES 1 and 2, and b
pressure above the RHR
is not applicable. Un
does not allow placing the v -
subsystem into operation. Operation of
the shutdown cooling mode is not all
because the RCS pressure may exceed .
the shutdown cooling piping. Decay Meat removal at reactor
pressures above the RHR cut-in pe sive pressure is
typically accomplished by boiling in the core and ~ondensin~
the steam in the main condenser.

reactor steam dome

ve pressure, this LCO

fons, the parmissive

R shutdown ccoling

RHR System in

this pressure
ressure of

In MODE 3 with reactor steam dome pressure below the RHR
cut-in permissive pressure ([ { psig). and in MODE 4, the
RHR System may be operated in the shutdown cooling mode to
remove decay heat to reduce or maintain coolant temperature.

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

The Note permits both RHR shutdown cooling subsystems to be
shut down for a period of 2 hours in an 8-hour period,
provided that one subsystem 1s OPERABLE and the coolant
temperature remains below 200°F. The margin to b.iling

(continued)

(continued)
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RHR-~~ Shutdown
B 349

. BASES (zontinued)

APPLICABILITY
(continued)

should be low enough that the time anticipat. 4 for being
without forced RCS flow wili be less than 2 hoi»s &nd not
long enough for the coolant temperature to reach 2.0°F,
When this temperature is approached, the OPERABLE RMR
subsystem must be placed in service. This is permitted
becsuse the core heat generation can be low enough and the
heatup rate slow enough to allow some changes to the RHR

$ tems or other operations requiring RHR flow
puption without violatling the LCO.

e

ACTIONS

With one RHA s&down cooling subsystem inoperable for decay
heat pemoy the inoperable subsystem st be restored to
OPERABLE stafus within 8 hours. In this condition, the
remainir, l’tRABiEf stem can provide the necessary decay
heat removal. Iq’_" 17 reliability is reduced, however,
because a &!"lgv aijure in the OPERABLE subsystem could
result in reduced RMR shutdewn cooling capability.

An alternative tp Requiped Act¥en A.1 is to establish an
alternate method of heat mogova) within 8 hours., This
alternative method no!gsa $ grade; however, if it
is not, a safety-grade method must Pe demonstrated OPERABLE
within 24 hours. The required coo capacity of the
alternate method snould be ensus y verifying (by
calculation or demonstration) $8s capability to maintain or
reduce temperature. Decay h removal by ambient losses
can be considered as contributing to the alternate method
capability.

[One alternate safety-grade shutdown cooling method is
pumping water from the suppression pool through a RHR heat
exchanger and into the reactor vessel through a low pressure
coclant injection flow path., A cooling loop back to the
sugpression pool could use the maiy steam safety relief
valves and their discharge piping. This method uses safety-
grade, seismically qualified, and environmentally qualified
equipment that can withstand a loss of offsite power.
Alternate methods could use the Spent Fuel Pool Cooling
System or the Reactor Water (leanup System.]

(continued)
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BASES (continued)

ACTIONS
(continued)

BWR/6 STS

The B-hour Completion Time to either restore the RHR
shutdown cooling subsystem or «stablish an alternate method
of decay heat removal 1s based on the importance of the RHR
shutdown cooling function, the level of redundancy provided,
and a reasonable time to complete the Required Action.

The 24-hour Completion Time to demonstrate an alternate
safety- e decay heat ~emoval method OPERABLE provides

suf figBPt gime to perform tests or analyses, while limiting
ope n wigh the loss of safety-grade redundancy for the
delly heat rMmoval function.

Sines the a¥ep method of removing decay heat may not be
as re €, . a9y, as the RHR shutdown cooling subsystem,
the inoper ik s down cooling subsystem must be
returned €8 0P ptatus within 14 days. The lé-day
Completion Time 38 B¥Sed on the importance of the >hutdown

cooling funt!éag. d Timiksthe time of operation with an
alternate met oW‘(ooHng. yet allows time for

repair of the RHRy OVS,’boltng subsystem.

“ Sy
Bl _.B‘Z.,.L.BALL.,AM_?J s ¥
If one inoperable RHR sWulddei g
restored to OPERABLE stat@d'wit he ‘Ssociated Completion
Time, or {f both subsystems are {MoperabB, action must be

taken immediately to restore one RHR shelfWiim cooling
subs;stem to OPERABLE status or estabplion an@lternate
method of decay heat removal for BN Inoperable subsystem.

Again, if the alternate methods are not safety-grade, a
safety-grade alternative for each inoperable subsystem

must be demonstrated OPERABLE, by test or analysis, within
24 hours. (The discussion for alternate methods under
Required Action A.1, Required Action A.2.1, Required

Action A.2.2, and Required Action A.2.3 also applies here,)

In addition to the alternate method process, one RHR

shutdown cooling subsystem must be restored to UPERABLE
status within 72 hours.

Immediate action ensures that decay heat remova) is
avaflable at all times and signifies the importance of
beyinning restoration without jelay and continuing until
a method of decay heat removal is established. TYhe basis

(continued)

(continued)
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‘ BASES (continued)

ACTIONS
(continued)

RHR-— Shutdown
B 3.4.9

for the 24-hour Completion Time 1s the same as for
Required Action A.2.2. The 72-hour Completion Time for
restoring one subsystem to OPERABLE status considers the

importance of having at least one subsystem OPERABLE and
the restoration time,

L1, C.2.0, C.2.2, C.2.3, and C.2.4

MAEN me RHR shutdown cooling subsystem and no recirculation

pimp Y8 operation, except as is permitte ' by the

ApplicB1ity Note, forced reacter coolant circulation must
red or an alternate method must be established

AN 2 hours. Restoratior of forced circulation requires

one RHE. shet dewn cooling subsystem or one recir~ulation pump

placed o ofar&tlon. [f the alternative methe © used, the
cop

rea ! ant temperature and pressure must be monitored
hourly,

As befors, if the's) ate method is not safety grade, a
safety-grade aMernative must be proven OPERABLE within

24 hours. (The'@Ase¥ssion fior alternate methods under
Required Action ALEy Requived Action A.2.1, Required

Action A.2.2, and quised Actien A.2.3 again applies here.)

In addition to the sWif€rnaty metheg process, one RHR
shutdown cooling subsystem or one drculation pump must
be restored to operation within 12 :

The 2-hour Cumpletion Time CORE¥®. rs the time necessary to
re-establish forced circulat¥en and prevent boiling away
coolant that could lead to fuel failure and spread of
radioactive ~ontamination and could require significant
makeup to the RCS. The hourly Completion Time for
monitoring of temperature and pressure provides adequate
warning of potential problems without forced coolant
circulation. The basis for the 24-hour Completion Time is
the same as for R~auired Action A.2.2. The 72-hour
Completion Time is reasonable for restoration of a subsystem
ur a recirculation pump to operation without relying on an
alternate method of heat removal for an extended time.

(continued)
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RHR—— Shut Jown
B 3.4.%

BASES (continued)

SURVE ILLANCE SR_3.4.9.1
REQUIREMENTS
The 31-day Frequency of this SR 1s based on Inservice
Testing Program requirements to perform valve testing at
least once every 52 days. This SR does not reguire any
8 testing or valve manipuiation; rather, it involves
verification by means of system walkdown that those valves
outside gamtainment and not locked, sealed, or ctherwise
secured " poesition can be aligned to their correct
positfon. Since these valves are readily accessible to
personnel dumMing normel plant operation and verification of
. thedr posit#n is relatively easy, the 31-day Frequency was
: chosan . te provide additioral assurance that the valves are
in the"propeppotitéon. Because some of the required valves
are 1nter]g¢iﬂ¥:c1osi‘ when above the RHR cut-in permissive
pressure, ,D allomant® is provided to test the valves within
12 hours after pre®®ure has been reduced below the cut-in
pern - <' e pregre. This @llows conditions to be
estabiished under which'the Sest may be performed.

REFERENCES None. .

e rTa TS T
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RCS P/T Limits
B 32.4.10

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.10 RCS Pressure and Temperature (P/1) Limits

BASES

BACKGROUND

A1l components of the RCS are designed to with:ctand effects

of cyclic loads due to system pressure and temperature

changes. These loads are introduced by startup (heatup)

and shutdown (cooldown) operations, gouer transients, and
W trips. This LCO l1imits the P/T changes during RCS

B #nd coo? jown, within the design assumptions and the

" Himits for cyclic operation.

eontains P/T 1imit curves for heatup, cooldown,
@'dgak and hydrostatic (ISLH) testing, and data

pate of change of reactor coolant

e heatup curve provides 1imits for both
cality.

ines an acceptable region for normal
se of the curves is operational

or ceoldown maneuvering, when loop
pressure and t #ations are monitored and
cempared to the hig curge to determine that operation
is within tne al # ragion.

Lov e A

operation,
guidance du

The LCO establishes operating 1im{¥#sthat provide a margin
to brittle failure of the reacto JNpega! and piping of the
reactor coolant pressure boundagy (RCP The vessel is the
component most subject to bri#f¥€ failure. Therefore, the
LCO Vimits apply mainly to the vessel.

10 CFR 50, Appendix G (Ref. 1) reauires the estab)ishment of
P/T limits for material fracture toughness reouirements of
the RCPB materials. Reference 1 requires an adequate margin
to brittle failure during normal operation, anticipated
operational occurrences, and system hydrostatic tests. It
mandates the use of the American Society of Mechanical
Enginecrs (ASME) Code, Section III, Appendix G (Ref. 2).

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

(continued)
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RCS F/T Limits
B3.4.10

BASES (continued)

BACKGROUND can cause flaw growth and result in failure before the
(continued) ultimate strength of the matirial is reached. Material
toughness resists and can even arrest flaw growth.

Material toughness varies with temperature and is less at
room temperature than at operating temperature. Toughness
also depends or, the chemistry and impurities of the base
materialy meld material, and heat-affected zone material.
Furthermore, neutron fluence affects material toughness

iz iductility; the effect accumulates, and the
he RCPB in a high fluence area, the vessel
fon, steadily decreases in ductility with

f 7",,

Linear ela ¢ mechanics (LEFM) methodology 1s
used to A9 Lhe Stresses and material toughness at
locations within * CPB. The LEFM nothodology follows the
guidance given fy 10 CFR S8y .Appendix G; ASME Section III,
Appendix G; and Regulas@ry Suide 1.99 (Ref. 3%. Although
any place in the RCP8 ¥$ ect to non-ductile failure, the
more restrictive Timity agp' e vessel beltline, the
vessel closure head, and | outlet nozzles. With
increased neutron fluend ssel.beltline, with base
metals and welds, typic B most restrictive
region, Wik, *ﬂgy

Material toughness properties of the f
the reactor vessel are determined in &g
Standard Review Plan (Ref. 4), the, ican Society for
Testing Materials (ASTM) E 185 (Re®. 5), and additional
reactor vessel requirements. These properties are then
evaluated in accordance with Reference 2.

materials of
d with the NRC

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

A range of NDT data points for the sieel alloy used in
reactor vessel fabrication has been established by testing,
but the exact value of NDT cannot be -etermined. Therefore,
a nil-ductility reference temperature (RT,.) has been
established by experimental means. The neutron
embrittlement effect on the material toughness is reflected
by increasing the RT . as exposure to neutron filuence
increases. ‘

(continued)

(continued)
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BASES (continued)

RCS P/T Limits
B 3.4.10

BACKGROUND
(continued)

In effect, the temperature below which non-ductile failure
can occur increases over time in operation. Reference 3
provides guidence for evaluating the effect of neutron
fluence. 1o assist in evaluating the amount of RT,. shift
to be appiied, surveillance specimens, made up of samples
of reactor vessel material, are placed near the inside wall
of the reactor vessel in the beltline region.

§ th# RT... increases with vessel exposure to neutron
n?"ten ¢ and

the material toughness decreases, the P/T limit
are correspondingly adjusted. This gives Timits that
ure boundary protection over the design 1ife of
%g%tbe effect of the RT,, shift is to cause the
Hm ;&g decrease at a 91ven temperature.

he ,, of the vessel material will
iy by removing and evaluating the
p] material specimens, in accordance
.. 8) and Appenaix H of 10 CFR 50

#hg P/T Timit curves will be adjusted,
ih the eyaluvation findings and the

, feregqij&t
ag!ﬂ'éin,tﬁaxtxpes of limits:

W . LB
a. Reactor coolant P/T curves th!aﬁgefine allowable

(Ref. 6). The
as necessary, bigag
recommendations offs
¥

N

A8
o |
This specification

operating regions; and *«;&ag,

b. Limits on the allowable. “'of change of temperature
of the reactor coolant, which affect the thermal
gradients through the wall of the vessel and, thus,

the tensile stresses in the wall.

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

The P/T 1imit curves are composite curves established by
superimposing limits derived from stress analyses of those
portions of the reactor vessel and head that are the most
restrictive. At any specific pressure, temperature, and
temgarature rate of change, one location within the reactor
vessel will dictate the most restrictive l1imit. Across

the span of the P/T limit curves, different locations are

(continued)
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RCS P/T Limits
B 3.4.10

BASES (continued)

BACKGROUND more restrictive, and, thus, the curves are composites of
(continued) the most restrictive regions.

The heatup curve represents a different set of restrictions
than the cooldown curve because the directions of the
thermal gradients through the vessel wall are reversed.

The thermal gradient reversal alters the location of the
tensi]eﬁplppss between the outer and inner walls.

" oy i 4

jon to generate the ISLH testing curve uses
faty factors (per Ref. 2) than the heatup and
p The ISLH testing curve also extends to
ure of 2500 psia.

$8 MO'F above the heatup curve or the
g 7ot lower than the minimum permissible
e ISLH testing.

change limits are e dunction with stress
analyses for large n BPBLing cycles and provide
conservative margins t #ailure. Allhough
created to provide lim or specific normal
operations, the curves als® can W used'Bg determine if

an evaluation is necessary for an abnorm§¥itransient.

Prts that the RCS

The consequence of violating the LCO 4
has been operated under conditions ANt couid have resulted
in brittle failure of the RCPB, pow#ibly leading to a
non-isolable leak or loss-uf-coolant accident. In the event
these Timits are exceeded, an evaluation must be performed
to determine the effect on the structural integrity of the
RCPB components. The ASME Code, Section XI, Appendix E
(Ref. 7) provides a recommended m>thodology for evaluating
:n operating event that causes an uxcursion outside the
imits.

APPLIZABLE The P/T limits are not derived from Design Basis Accident

SAFETY ANALYSES  (DBA) analyses. They are prescribed during normal operation
to aveid encountering pressure, temperature and temperature
rate-of-change conditions that might cause undetected flaws
to propagate and cause non-ductile failure of the RCPB, a

(continued)

(continued)
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RCS P/T Limits

B 3.4.10
. BASES (continued)
APPLICABLE condition which is unanalyzed. Reference 8 establishes the
SAFETY ANALYSES methodology for determining the P/T limits, Since the P/T
(continued) limits are not derived from any DBA, there are no acceptance

limits related to the P/T 1imits. Rather, the P/T limits
are acceptance limits themselves since they preclude
operation in an unanalyzed condition.

T alyses comprise a number of steps that establish the
(Qaahigh Following are the basic elements:

. The reactor coolant
ture rate of change is defined so that normal
.o& ation can readily proceed without

constraint, Cooldown and ISLH testing rates of change
\’ milaply defined. These rates of change become
100 “as well as the bases for the heat transfer
calculatfons.

. The results
a1 gradient through the vessel
palyses aceount for variances in Tlow rate
and the con'_"-nt oﬂtl!=§.1n the rate of heat
transfer between o r coolant and the wall
‘ during diffevrent

s o?hatup and cooldown,

c. [Establish the mate '
RInp1. ASME Section IXI. pendix G provides the basis
for RT and Regulatory Getde 1.99 provides the basis
for ad?ﬁs ing RT, \ ction of neutron fluence
and material congiituentc and impurities.

d.

Perform a LEFM analysis to establish the P/T 11
The criterion for setting the limits is that the
combined P/T stresses cannot exceed the material
toughness for the specific temperature under examina-
tion. The analytical stress concentration at each
location is driven by postulating specific flaw sizes.
Stress intensity factors for P/T are calculated and
compared to a reference stress intensity factor.
Safety factors are applied to the pressure stress
intensity factor.

With the material toughness established as a function
of RT stress analyses are performed per Reference 2
to se! the P/T limits. The limiting location of

(continued)

. (continued)
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BASES (continued)

RCS P/T Limits
B 3.4.10

APPLICABLE
SAFETY ANALYSES
(continued)

maximum stress may vary during heatup or cooldown
operations, depending on prescure, tew.erature, and
temperature rates of change.

Thus, the heatup and cooldown curves are composites
of the Timiting pressures at specific temperatures,
with separate curves derived for varying heatup and

: ~ The curves are adjusted for

es in elevation between the instrument tap

g the vesse! beltline and for system

s, at different stages of heatup or
Wimit curves are also adjusted for
WMLrument errors of the wide-range P/7

account for a requirement
minimum temperatures of the
vessel flange regions must be
e ligdting RT .. for these

o8 208" 'of the

re.

regions when the

preservice hydros
The calculation assumes a“gemi-eti, surface dffoct
with a depth_ of one-quarter of the wall kness, 3 T, and
a length of 3 T exists first at the in the vesse)
wall, then al the outside of the vesse¥
These dimensions are well within t rrent detection
capabilities of inservice inspect techniques. Therefore,
the P/T 1imit curves developed for this postulated defect
are conservative and provide adequate protection against
non-ductile failure,

1

To ensure that the radiation embrittlement effects on the
RTyo; are accountad for in the calculations for the limit
curves, the most limiting RY, . (of the various reactor
vessel components) is used and includes a radiation-induced
shift corresponding to the end of the fluence period for
which heatup and cooldown curves are generated. This shift
is a function of both the neutron fluence and the copper and
nickel contents of the vessel material. The heatup and
cooldown P/T limit curves include predicted adjustments for

(continued)
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. BASES (continued)

RCS P/T Limits
B 3.4.10

APPLICABLE
SAFETY ANALYSES
(continued)

the RT,. shift and state the number of effective full power
years ¥$r which this shift applies.

The actual shift in RT, ., of the beltline region material
will be established periodicall, during operational history
by removing and evaluating the irradiation surveillance
specinens ?nstallod near the inside wall of the reactor

1 in the core area. Since the neutron spectra at the
}ilation samples ard at the vessel inside wall are
sentially identical, the measured transition shift for a

4@? sanp] gan be applied to the adjacent section of the reactor
s

i Th. Timit curves must be recalculated when the

- om the surveillance specimens is higher than
] no1 for the presumed radiation exposure.
A o

y gatisfies Criterion 2 of the NRC Interim

The e‘ement§

LCO e
. 8. RCS pressur&)'e tur .and heatup or cooldown rate
are within A S 1ed in LCO 3.4.10.

b. The temperature differénce na n the reactor vessel
bottom head coolant and the pressure vessel
(RPV) coolant is within t mit ef the PRESSURE AND
TEMPERATURE LIMITS REPQQ! TLR) during recirculation
pump startup.

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

d. RCS P/T are within the criticality 1imits specified
in the PTLR.

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

(continued)
(continued)
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BASES (continued)

RCS P/T Limits
B 3.4.10

LCO
(continued)

These 1imits define allowable operating regions and permit a
large number of cperating cycles while also providing a wide
margin to non-ductile failure.

The rate of change of temperature limits control the thermal
gradient through the vessel wall and are used as iaputs for
calculating the heatup, cooldown, and ISLH testing P/T limit
curves. 4Fhus, the LCO for the rate of change of temperature

® Stresses caused by thermal gradients and also
Walidity of the P/T 1imit curves.

Aimits places the reactor vesse! outside of
® Stress analyses and can increase stresses
Sl The consequences depend on several

ture from the allowable
ature regime or the severity
temperature;

a. The Si

p L were violated (Tonger
violations allow the WBEpe gradient in the thick
> e Runced); and

c. The existences, siz a orie ons of flaws in
the vessel material, ' Y

APPLICABILITY

inition of acceptable
operation for prevention of non-ductile (brittle) failure in
accordance with 10 CFR 50, Appendix G (Ref. 1). Although
the P/T limits were deveioped to provide guidance for
operation during heatup or cooldown (MODES 3 and 4) or ISLH
testing, their applicability is at all times in keeping

with the concern for non-ductile failure.

The RCS P/T limits LCO provides a €of

During MODES 1 and 2, other LCOs provide limits for
operation that can be more restrictive than these P/7
Timits. These LCOs are LCO 3.4.1, "Recirculation Loops
Operating," and LCO 3.4.11, "Reactor Steam Dome Pressure."
Safety Limit 2.1, "Safety Limits," also gives operational
restrictions for prescure and temperature and maximum
pressure. Furthermore, MODES 1 and 2 are above the
temperature range of concern for non-ductile failure, and

(continued)
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RCS P/T Limits
B 3.4.10

. BASES (continued)

APPLICABILITY
(continued)

stress analyses have been performed for normal maneuvering
profiles, such as power ascension or descent.

ACTIONS

The Actions designated by this specification are based on
the premise that a violation of the 1imits occurred during
| plant maneuvering. Severe violations caused by

Ba! transients, which may be accompanied by equipment
, may also require additional Actions based on

y operating procedures.

Wikhin the P/T 1imits aust be restored to

£. The RCPB must be placed in a condition
"Werified by ~“ress analyses, Restoration is
& o reduce RCPB stress.

The 30-min §on Time reflects the urgency of
restorin? ithin the analyzed range.
Most violations ere, and the activity can

be accomplished 4 controlled manner,
Beside- restoring
is required to dete
The evaluation must verify the R
acceptable and must be complet
operation. Several methods used, including
comparison with pre-analyze ansients in the stress
analyses, new analyses, or inspection of the components.
The evaluation must be completed, documented, and approved
in accuordance with established plant procedures and
administrative controls,

imits, an evaluation
ion can continue,
rity remains
continuing

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

The 72-hour Completion Time is reasonable to accomplish the
evaluation. The evaluation for a mild violation is possible
within this time. but more severe violations may require

(continued)
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BASES (continued)

RCS P/T Limits
B 3.4.10

ACTIONS
(continued)

special, event-specific stress analyses or inspections. A
favorlble evaluation must be completed before continuing to
operate.

Condition A is modified by a Note requiring both Required
Action A.l and Required Action A.2 completed whenever the
restore operation within 1imits and perform the evaluation
ts of the excursion outside the allowable
gtoration alone is insufficient because higher-
stresses may have occurred and may have
 RCPB integrity.

RCS P/T is considered out of limits if
asure RCS pressure or temperature
gerable Required Action A.1 and
y to restoring such equipment to

If a Required Actf% N A & Completion Time of
Condition A are not mety ! Must be placed in a Tower
MODE because either the by An an unacceptable P/T
region for an extended perind of . gsed stress, or &
sufficiently severe event” € gntry into an
unacceptable region. Efther po “Wndicates a need
for more careful examination of the evesty™ 4t accomplished
with the RCS at reduced pressure and fame gre. With the
reduced conditions, the possibilig;_l' propagation of
undetected flaws 1s decreased. :

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

If the evaluation for continued operation cannot be
accomplished in 72 hours or the results are indeterminuie

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

(continued)
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. BASES (continued)

RCS P/T Limits
B 3.4.10

ACTIONS
(continued)

P/T are reduced by placing the plant in at least MODE 3
within 12 hours and in E 4 within 36 hours. The
Completion Times are reazsonable, based on operating
experience, to reach the required MODES from full power

in an orderly manner and without challenging plant systems.

The 36-hour Completion Time for achieving MODE 5 permits
mk period, if needed, or a slower cooldown [(~5°F/hr)].
period may be desirable if a temperature rate of

SURVETLLANCE
REQUIREMENTS

Mt operation is within LCO Timits is required
when RCS P/T Conditions are undergoing

. ‘-A?erequency is considered reasonable in
81 »oom indication available to monitor RCS

emperature rate-of-change limits are

s, 30 minutes permit assessment
ons.

plannei
view of
status. :
specified i 1y 1
and correction of minor devil
1% 24 ".‘j.;i"" 25N

Surveillance for'ﬁ% G IJ%WI,,or ISLH testing may be
discontinued when “def ion @3xen in the relevant plant

A Note requires this Surveillanes " fk%performed only
during system heatup, coo\dq!ayﬂind ISLH testing.

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

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

Performing the Surveillance with’ 15 minutes before
starting the idle recirculatiou pump provides adequate

(continued)
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BASES (continued)

RCS P/T Limits
B 3.4.10

SURVEILLANCE
REQUIREMENTS
(continued)

«

assurance that the limits will not be exceeded between the
time of the Surveiiiance and the time of the idle pump
start.

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

quihs SR 3.4.9.3 to be performed in MODES 1, 2,
MODE 4 with reactor steam dome pressure

A Nake also requires SR 3.4.9.4 to be performed

8 3, and 4,

[For this faetl \”f.tom head coolant temperature is
measured 4§ ows il

[For this faci)d ) ; t temperature is measured as
follows:) 4 Wl

SR_3.4.10.4

A separate limit is usq or is critical.
Consequently, the RCS | d within the
rol rods that
might make the reactor critical.

Performing the surveillance within 1
achieving criticality provides ade assurance that

the limits will not be exceeded en the time of the
surveillance and the time of the control rod withdrawal.

SR_3.4.10.5

Limits on the reactor vessel flange and head flange
temperaiures are generally bounded by the other P/T limits
during system heatup and cooldown. However, operations
approaching MODE 4 from MODE 5 and in MODE 4 with PCS
temperature less than or equal to certain specified values
require ensuranre that these temperatures meet the LCO
limits. Surveillances must be performed every 30 minutes
while approaching and early in MODE 4, then every 12 hours
until reaching the specified RCS tewperature.

(continued)
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‘ BASES (continued)

RCS P/T Limits
B 3.4.10

SURVEILLANCE
REQUIREMENTS
(continued)

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

or.mgual to 100*F, Surveillances of the flange temperatures
&wirod every 12 hours to ensure the temperatures are
with

inkhe Timits specified in the PTLR.

p Frequency reflects the urgency of maintaining
jbures within 1imits, and also limits ihe time
emperature limits could be exceeded. Tha 12-hour
jBonable based on the rate of temperature

ch 'f"poi§$9;!;‘t these temperatures.
“._ P ixy T

REFERENCES

#F Federal Regulations, Part 50,
ture Joughness Requirements. *

psoradessel Code, Section I11,
A st Non-Ductile Failure."
3. Regulatory Guide 1.99, Revislgh
Embrittlement of Reactor Vessl

4. NUREG-0800, USNRC Standa#iReview Plan, Section 5.3.1,
"Reactor Vessel Materia%l®," Rev, 1. July 1981.

5. ASTM E 185-82, "Standard Practice for Conducting
Surveillance Tests for Light-Water Cooled Nuclear
Power Reactor Vessels," July 1982.

1.  Title ﬁgnpae
Appen

, "Radiation
terials," May 1988,

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

7.  ASME Boiler and Pressure Vessel Lode, Section XI,
Appendix E, "Evaluation of Unanticipated Operating
Events.”
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RCS P/T Limits
B3.4.10

o

REFERENCES
(continued)
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NEDO-21778-A, "Transient Pressure Rises Affecting
Fracture Toughness Requirements fer Boiling Water
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Reactor Steam Dome Pressure

B 3.4.1]
B 3.4 REACTOR COGLANT SYSTEM (RCS)
B 3.4.11 Reactor Steam Dome Pressure
BASES
BACKGROUND The Reactor Steam Dome Pressure is an assumed initia)
condition of Design Basis Accidents (DBAs) and transients
also an assumed value in the determination of
nce with reactor pressure vessel overpressure
jon criteria.
APPLICABLE

dome pressure of < [1020] psig is an
of the vessel overpressure protection
ence 1. This analysis assumes an initial
: o steam dome pressure and evaluates the

"the pr relief system, primarily the
ring the limiting pressurization
nation of compliance with the
is dgpendent on the initial reactor
the 1imit on this pressure
the overpressure protection
2 also assumes an initial
analysis of DBAs and
s for fuel-cladding
see Bases for

(see Bases for

SAFETY ANALYSES

transient.
overpressur® ¢
steam dome press
ensures that th
analysis are cons¥r
reactor steam dome
transients used to determin® the
integrity (MINIMUM CRITICAL POWE
LCO 3.2.2) and 1% cladding pl
LCO 3.2.1). References 1 a ontain the acceptance
limits for the associated and transients. They are
referred to when making modifications to the unit that could
affect the reactor steam dome pressure to assess any effect
in relation to the acceptance limits.

Re  lor steam dome pressure satisfies the requirements of
Criverion 2 of the NRC Interim Policy Statement.

LCO The specified rexctor steam dome pressure 1imit of
< [1020] psig assures the plant is operated within the
assumptions of the transient aralyses. Operation above the

Timit may resuii in a transient response more severe than
analyzed.

(continued)
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Ses  (continued)

Reactor Steam Dome Pressure
B 3.4.1]

LCO
(continued)

The system is CPERABLE when:

a. A1l components necessary to provide the function are
functional and in service; and

b. A1l required surveillances are current and have
demonstrated acceptable performance.

APPLICABILITY

| 2, the reactor steam dome pressure is
egs than or equal to the limit, In these
be generating significant steam and
Bts are bounding. The limit may be
dpated operational occurrences;
s of References 1| and 2 demonstrate
d fuel limits are not exceeded.

&
W
W

excee
however,

it is not applicable because
Jn these MODES, the reactor
limit, and no
overpressure limits.

pressure is well B0l
anticipated events wil 3

ACTIONS

Al

v an the limit,
prompt action should be taken to rad@€ pressure to below
the 1imit and return the reactor t@"operation within the
bounds of the analyses. The 15-hour Completion Time is
reasonable considering the importance of maintaining the
pressure within limits. This Completion Time also ensures
that the probability of an accident while pressure is
greater than the limit is minima). 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 within Lhe assumptions of the transient analyses.

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

(continued)
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Reactor Steam Dome Pressure
B 3.4,11

. BASES (continued)

ACTIONS
(continued)

The plant must be placed in a MODE in which the LCO does not
apply if the reactor steam dome pressure cannot be restored
to within the Timit within the associated Completion Time.
This is done by phcing the plant in at least MODE 3 within
12 hours. This Completion Time is reasonable, based on

0 ting experience, to reach the required MODE from ful)
ﬁ\ n an orderly manner and without challenging plant
(i 'tod,‘

4 B

SURVEILLANCE
REQUIREMENTS

LAt reactor steam dome pressure is
Iig €nsures that the initial Conditions of the
are met. Operating experience has shown
B0 be sufficient for identifying
Weration within safety analyses

e )

assumptions.”

‘ [For this faciHW’re

as follows:] v

dome pressure is reasured

REFERENCES 1. [Unit Name] FSAR, Section §#e.2'@84.], "[Title)."

AR
2. [Unit Name] FSAR, Sectiem [15], "[Accident Aralyses]."
M
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ECCS-—Operating
B 3.5.1

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

B 3.5.1 ECCS—Operating

BASES

M

BACKGROUND

The ECCS is designed, in conjunction with the primary and
secondary containment, to l1imit the release of radioactive
materials to the environment following a loss-of-coolant
accident (LOCA). The ECCS uses two independent methods
(flooding and spraying) to cool the core during a LOCA.

The ECCS network is composed of the High Pressure Core Spray
(HPCS) System, the low pressure cure spray (LPCS) System,
and the low pressure crolant inje.tion (LPCI) mode of the
Residual Heat Remcval (RHR) System. The ECCS also consists
of the Automatic Depressurization System (ADS). The
suparession pool provides the 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 HPCS System.

On receipt of an initiation signal, all ECCS umps
automatically start, simultanecusly align, and inject water,
taken either from the CST or suppre<.sion 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 to interrupt the timed sequence if the system is
not needed. The HPCS pump discharge pressure almost
immediately exceeds that of the RCS, and the pump injects
coolant into the spray sparger above the core. If the break
is small, HPCS will maintain coolant inventory while the RCS
is ti1) pressurized and, thus, vessel level. If HPCS
fails, it is backed up by ADS in combination with LPCI and
LPCS. In this event, ADS timed sequence would be allowed to
time out and open the selected safety/relief valves (S/RVs),
depressurizing the RCS and allowing the LPCI and LPCS to
overcome RCS pressure and inject coolant into the vessel.

If the break is large, RCS pressure initialiy drops rapidly,
and the LPCI and LPCS systems cool the core.

Wa'er from the break returns to the suppression pool where
iv 1s used again and again. Water in the suppression pool
is circulated through a heat exchanger that is cooled by the
Standby Service Water System (SWS). Depending on the

(continued)
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BASES (continued)

ECCS -~ Operating
B 3.5.]

BACKGROUND
(continued)

location and size of the break, portions of the ECCS may be
ineffective; however, the overal) design is effective in
cooling the core regardless of ‘e size or location of the
piping break. Although no credit |s taken in the safety
analysis for the RCIC System, it performs the same function
as HPCS but has limited makeup capability. Nevertheless, it
will maintain inventory and cool the core, whiie the RCS is
still pressurized, following a reactor pressure vessel (RPV)
isolation,

A1l ECCS subsystems are designed to ensure that no single
active component failure in any subsystem will prevent
automatic initiation and successful operation of the minimum
required ECCS subsystems.

The LPCS System (Ref. 1) consists of a motor-driven pump, a
spray sparger above the core, piping, and valves to transfer
water from the suppression pool to the sparger. The LPCS
System is designed to provide cooling to the reactor core
when the reactor pressure is low. Upon receipt of an
initiation signal, the LPCS pump is automatically started
(from normal AC power, {f available; otherwise, the pump
starts after emergency AC power becomes available). When
the RPV pressure drops sufficiently, LPCS flow to the RPYV
begins. A full flow test line 1s provided to route water
from and to the suppression pool to allow testing of the
LPCS System without spraying water into the RPV.

LPCI 1s an independent operating mode of the RHR System.
There are three LPC! subsystems. Each LPCI subsystem

(Ref. 2) consists of a motor-driven pump, piping, and valves
to transfer water from the suppression pool to the core.
Each LPCI subsystem has its own suction and discharge piping
and separate vessel nozzle that connects with the core
shroud through internal piping. The LPCI subsystems are
designed to provide core cooling at low RPY pressure. Upon
receipt of an initiation signal, each LPCI pump is
automatically started (from normal AC power, if available;
otherwise, the pumps start after emergency AC power becomes
available). When the RPV pressure drops sufficiently, LPCI
flow to the RPV begins. 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
core. A discharge t st 1ine is provided to route water from

(continued)
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' BASES (continued)

ECCS—~ Operating
B 3.5.1

BACKGROUND
(continued)

and to the suppression pcol to allow testing of each LPCI
pump without injecting water into the RPV,

The HPCS System (Ref. 3) consists of z single motor-driven
pump, a spray sparger above the core, and piping and valves
to transfer water from the suction source to the sparger.
Suction piping is provided from the (ST and the suppression
pool. Pump suction is normally aligned to the CST source to
minimize injection of suppression pool water into the RPV

1f the CST water supply 1s low or the suppression pool level
is high, however, an automatic transier to the suppression
pool water source ensures a water supply for continuous
operation of the HPCS System. The HPCS Sysiem is designed
to provide core cooling over a wide range of RPV pressures
(0 to 1177 psid, v~ssel to suction source). Upon receipt of
an initiation signal, the HPCS pump automatically starts
(from normal AC power, if available; otherwise, the pump
starts after emergency AC power becomes available) and
valves in the flow path begin to open. Since the HPCS
System is designed to operate over the full range of
expected RPV pressures, HPCS flow pegins as soon as the
necessary vaives are open. A full flow test line is
provided to route water from and to the CST to allow testing
of the HPLS System during normal operation without spraying
water into the RPY.

The ECCS pumps are provided with minimum flow bypass lines,
which discharge to the suppression pool. The valves in
these lines automaticaily o:un to prevent pump damage due to
overheating when other discharge l1ine valves are closed or
RPV pressure is greater than the LPCS or LPCI pump discharge
pressures following system initiation. To ensure rapid
delivery of water to the RPV and to minimize water-hummer
effects, the ECCS discharge 1ine keep fill systems are
designed to maintain all pump discharge lines filled with
water,

The ADS (Ref. 4) consists of [8] of the [20] S/RVs. It is
designed to provide depressurization of the primary system
during a small-break LOCA if HPCS fails or is unable to
maintain required water level in the RPV. ADS operation
reduces the RPY pressure to within the operating pressure
range of the Tow-pressure ECLS subsystems (LPCS and LPCI),
so that these subsystems car, provide core cooling. Each ADS
valve is supplied with prcumatic power from an air storage
system, which consists of air accumulators and air receivers
located in the drywell,

BWR/6 STS
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ECCS— Operating
B 3.5.1

BASES (continued)

APPLICABLE The ECCS performs -~ ‘- evaluated for the entire spectrum of
SAFETY ANALYSES break sizes for . postulated LOCA. The accidents for which
ECCS operation is requi~cd are presented in Reference 5.
The required analyses and assumptions are defined in
10 CFR 50 (Ref. 6), and the results of these analyses are
described in FSAR, Section 6.3.3 (Ref. §).

This LCO helps to ensure that the fo]lowin? acceptance
criceria for the ECCS, established by 10 CFR 50.46 (Ref. 7),
will be met follouin? a LOCA assuming the worst-case single
active component failure in the ECCS:

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

b. Maximum cladding oxidation is < 0.17 times the tota’
cladding thickness before oxidation;

€. Maximum hydrogen generation from zirconium-water
reaction is < 0.0] times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. The core is maintained in a coolable geometry; and
e. Adequate long-term cooling capability is maintained.

The 1imiting single failures are discussed in Reference 8.
For a large-break LOCA, failure of ECCS subsystems in
Division 1 (LPCS and LPCI-A) or Division 2 (LPCI-B and LPCI-
() due to failure of its associated diesel generator is, in
general, the most severe failure. For a small-break LOCA,
HPCS System failure is the most severe failure. One ADS
valve failure is analyzed as a limiting single failure for
events requiring ADS operation. The rem11n1n$ OPERABLE ECCS
subsystems provide the capabiiity to adequately cool the
core and prevent excessive fuel damage.

The ECCS satisfies Criterion 3 of the NRC Interim Policy
Statement.

(continued)
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ECCS— Operating
B 3.5.1

LCO

A ECCS subsystems and [eight) ADS valves are required to
be OPr"ABLE. The ECCS subsystems are defined as the three
LPCI subsvstems, the LPCS System, and the HPCS System. The
low pressure ECCS subsystems are defined as the LPCS System
and the three LPCI subsystems.

With fewer than the required number of ECCS subsystems
OPERABLE during a Iinitin? design basis LOCA concurrent with
the worst-case single failure, the Timits specified in

10 CFR 50.46 (Ref. 7) could potentially be exceeded. All
ECCS subsystems must therefore be properly aligned, tested,
maintained, and supported by appropriate support systems to
be OPERABLE and to satisfy the single failure criterion
required by 10 CFR 50.46 (Ref. 7). The ECCS is supported by
cther systems that provide automatic ECCS initiation signals
(LCO 3.3.5.1, “Emergency Core Cooling S{stem (ECCS)
Instrumentation"), service water to cool rooms containing
ECCS equipment (LCO 3.7.1, “"Standby Service Water System
(SSW) and Ultimate Heat Sink," and LCO 3.7.2, "High Pressure
Core Spray (HPCS; Service Water System"), electrical power
(LCO 3.8.1, "AC Sources-—Operating," and LCO 3.8.3, "DC
Sources-—Operating"), suppression pool cocling (Standby
SWS), and pneumatic power (ADS instrumentation air supply).

A LPCI subsystem may be considered OPERABLE during alignment
to and operation in the RHR shutdown cooling mode when below
the RHR cut-in permissive pressure in MODE 3, it capable of
being manually realigned from the control room 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.

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

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

[For this facility, an OPERABLE LPCS subsystem constitutes
the following:)

(continued)
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BASES (continued)

ECCS— Operating
8 3.5.1

LCO
(continued)

For thiz facility, an OPERABLE ADS valve constitutes the
ollowing:)

[For this facility, the following suppurt systems are
required to be OPERABLE to ersure ADS valve OPERABILITY:)

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

APPLICABILITY

A1l ECCS subsystems are required to be OPERABLE during
MODES 1, 2, and 3 when there is considerable energy in the
reactor core and core cooling would be required to prevent
fuel damage in the event of a break in the primary system
piping. In MODES 2 and 3, the ADS function is not required
when pressure is < 150 psig, because the low-pressure ECCS
subsystems (LPCS, LPCI) are capable of providing flow into
the RPV below this pressure. ECCS requirements for MODES 4
and 5 are specified in LCO 3.5.2.

A Note has been added to provide clarification that all ECCS
subsystems and all ADS valves are treated as an entity for
this LCO, with a single Completion Time.

A_TIONS

Al

If any one low-pressure ECCS subsystem is inoperable, the
inoperable subsystem must bs restored to OPERABLE status
within 7 days. In this condition, the remaining OPERABLE
subsystems provide adequate core cooling during a LOCA,
Overall ECCS reliability is reduced, however, because a
single failure in one of the remaining OPERABLE subsystems
concurrent with a LOCA may result in the ECCS not being able
to perform its intended safety function. The 7-day
Completion Time is based on a reliability study (Ref. §)
that evaiuated the impact on ECCS availability by assuming
that various components and subsystems were taken out of
service. The results were used to calculate the average
availability of ECCS equipment needed to mitigate

(continued)
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ECCS— Operating
B 3.5.1

ACTIONS
(continued)

the consequences of a LOCA as a function of allowed outage
times (ANT7s).

B.l. 8.2, and B.3

With two ECCS subsystems inoperable, at least one ECCS spray
subsystem must be immediately verified to be OPERAGLE. If
HPCS System is one of the inoperable subsystems then RCIC
must also be immediately verified to be OPERABLE. At least
onc subsystem must be restored to OPERABLE stitus within

72 hours. In this condition, the remaining OPERABLE
subsystems provide adequate core cooling during a LOCA.
Also, the RCIC System wili automatically provide makeup
water at most reactor operating pressures. Imvediate
verification of RCIC System OPERABILITY is therefore
required when HPCS is inoperable. This may be performed by
an administrative check or by examining logs or other
information to determine that the RCIC System is OPERABLE.
Verification does not require performing the SRs needed to
demonstrate the OPERABILITY cf the RCIC System. However, if
the OPERABILITY of the RCIC System cannot be immediately
verified, Condition D must be immediately entered.

Overall ECCS relfabiiity is reduced in this condition
because a single failue 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. Since
the ECCS availability is reduced relative to Condition A, a
more restrictive Completion Time is imposed. The 72-hour
Completion Time is based on a reliability study, as provided
in Reference G,

C.1land C.2

If the HYCS System is inoperable, and the RCIC System is
immediately verified to be OPERABLE, the HPCS System must be
restored to OPERABLE status within 14 days. In this
condition, adequate core cooling i assured by the
NPERABILITY of the redundant and diverse low-pressure ECCS
cubsystems in conjunction with ADS. Also, the RCIC System
will automaticaily provide mekeup water at most reactor
operating pressures. Jmwmediate verification of RCIC
OPERABILITY is therefore required when HPCS is inoperable.
This may Le vertormed by an administracive check or by

(continued)
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ECCS— Operating
B 3.5.1

BASES (continued)

ACTIONS examining logs or other inforwation to deter '-e that the
(continued) RCIC System is OPERABLE. Verification does i.ui require

performing the SRs needed to demonstrate the OPERABILITY of
the RCIC System, However, if the "PERABILITY of the RCIC
System cannot be immediately verified, Condition D must *
immediately entered. If a single activ~ compuaent fai}
concurrent with a LOCA, there is a potential, de;yenrding on
the specific failure, that the minimum required ECCS
equipment will not be available. A 14-dey Completion Time
is based on the results of a reliability » udy (Ref, 9) and
has been found to be acceptable through opeating
experience,

D.1 and 0.2

The plant must be placed in a MODE in which the LCC does not
apply, 1f the Required Actions and associated Compietion
Times of Condition A, B, or C are not met. This is done by
placing the plant in at least MODE 3 within 12 hours and in
MOD” 4 within 36 hours. The allowed Completion Times are
reasonable based on operating experience related to the time
required to reach the required MOGES from full power in an
orderly manner and without challenging plant systems,

Ll

The LCO requires [eight] ADS valves to be OPERABLE to
provide the ADS function. Reference 10 contains the results
of an analysis that evaluated the effect of one ADS valve
out of service. Per this analysis, operation of only
[seven] ADS valves will provide the required
depressurization. The overall reliability of the ADS is
reduced, however, and operation is only allowed for a
timited time. Tne 14-day Completion Time is based on a
reliability study (Ref. 9) and has be:n found to be
acceptable through operating experier.e,

.l and F.2

If any one low-pressure ECCS sul system is inoperable in
addition to one inoperabdle required ADS valve, adequate core
cooling is assurad by the OPERABILITY of HPCS and the
remaining low-pressure ECCS subsystems. The ECCS

reliability is further reduced, however. If a single active
component failure occurs

(cortinued)
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ECC"  Nperating

£ 3.5.1

concurrent with a design basis LOCA, the minimum re ur: e
ECCS equipment may not be avatlable. Since both a high-
pressure (ADS) and low-pressure subsystem are inoperable, &
more restrictive Completion Time of 72 hours 1s allowed to
restore either the low-pressure ECCT subsystem or the ADS
valve to OPERABLE status. This Completion Time 15 based on
s .eliability study (Ref. 9) and has been fcund to be
acceptable through operating experience.

Gl and 6.2

The plant must be placed 1» o Ce=44t‘un n which the LCO
does not apply, 1f the P guired Actions und associated
Comple fon Times of Condition £ or F are not met or 1f two
or more r+quired ADS valves are inoperable. This is done by
placing the plant in at least MODE 3 within 12 hours and
reducing reactor steam dome pressure to < 150 psig within

36 heurs The allowed Completion Times are reasonable based
on operating experience related to the time required to
reach the reauired MODE and condition from full power in an
ordarly manner and without challenging plant systems.

.l

when multiple ECCS subsystems are inoperablz, as stated for
Condition H, the plznt 1s in a Condition outside of the

accident analyses. Therefore, LCO 3.0.3 must be entered
immediately,

SR_3.5.1.1

The flow path piping has the potentiai to develop voids and
pockets of entra‘ned air. Maintaining the pump discharge
Iines of the HPCS Sysiem, LPCS System, and LPCI subsystems
full of water ensures that the systems will perform
properly, injecting their full capacity into the RCS upon
demand. This will also prevent a water hammer following an
ECCS inftiation signal. One acceptable method of ensuring
the Tines are full is to vent at the high points. The
31-day Frequency 1s based on the gradual nature of void
buildup in the ECCS piping and the procedural controls
governing system operation and operating experience

(continued)
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ECCS — Operating
B 3.5.1

oK 3.5.0.2

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 upply to valves that are
locked, sealed, or otherwise secured in position since these
valves were verified to be in the correct positicn prior to
locking. sealing, or securing. A valve that receives an
initfation signal 1s allowed to be in a non-accident
position provided the valve will automaticaily reposition in
the proper stroke time. This SR does not require any
Lesting or valve manipulation; rather, 1t involves
verification that those valves capable of potential’y being
mispositioned are in the correct position This SR doe:
not apply to valves that cannot be inadvertently misaligned,
such as check valves,

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

31 days s further justified because the valves are operated
under prucedural control and because improper valve
alignment would only affect a single subsystem. This

Frequency has been shown to be Leceptable through operating
exoerience

This SR 1s modified by a Note that allows an LPCI subsystem
to be considered OPERABLE during alignment to and operation
In the RHR shutdown cooling mode when below the RHR cut-in
permissive pressure in MODE 3, if capable of b ing manually
realigned from the control room to the LPCI mode and not
otherwise inoperable. This allows operation in the RHR
shutdown cooling mode during MODE 3 1f necessary,

2R _3.5.1.3

verification every 31 days that ADS [air receiver) pressure
1s 2 [150) psig assures air pressure for reliable ADS
operation. The accumulator on each ADS valve provides
pneumatic pressure for valve actuation. The designed
pneamatic supply pressure requirements for the accumu)ator
a'e Such that, following a failure of the pneumatic supply
(0 the accumulator, at least two valve actuations can occur
with the drywell at 70% of design pressure (Ref. 11). The

(continued)

(continued)
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. BASES (continued)

SURVEILLANCE
REGUIREMENTS
(continued)

ECCS safety analysis assumes only one actuation to achieve
the depressurization required for operation of the low-
pressure ECCS. Tuis minimum required grossuro of [ ) gsig
is provided by the ADS Instrument Afr Supply System. The
31-day Frequency takes into consideration administrative
control over operation of the Instrument Afr Supply System
and alarms for low air ressure.

88_3.8.1.4

"he performance requirements of the ECCS pumps are
determined through agplicat\on of the 10 CFR 50, Appendix K,
criteria (Ref. 6). Periodic surveiliance {s performed (in
accordance with the Amcrican Society of Mechanical [ngineers
(ASME) Code, Section X! requirements for the ECCS pumps) to
verify that the ECCS pumps wil) dovoloe the flow rates
required by the respective analyses. The ECCS pump flow
rates ensure that adequate core cooling is provided to
satisfy the acceptance criteria of 10 CFR 50.46 (Ref. 7).

The pump flow rates are verified against a system head that
is equivalent to the RPV ?rossuro expected during a LOCA,
The total system pump outle! pressure is adequate to
overcome the elevation head pressure between the pump
suction and the vessel discharge, the piping friction
losscs, and RPV pressure present during LOCA. These values
may Le established during preoperational testing., A 92-day
Frequency for these tests 1s in accordance with the
Inservice Testing Program and must not be exceeded.

SR_3.5.1.9

The ECCS subsystems are requireu to actuate automatically to
perform their designed function. These surveillance tests
demonstrate that with a required cyst-m initiation signal
(actual or simulated;, the autumatic initfation logic of
HPCS, LPCS, and LPCIl wil) cause the systems or subsystems to
operate as designed, including ac* iation of the s{stom
throughout its emergency operating sequences, including
automatic pump startup, and actuation of all automaii-
valves to their required positions., This test also ensures
that the HPCS System will automati-ally restart on a RPV low
water level (Level 2) signal received subsequent to a RPV
high water level (Level 8) trip and that the suction is

au ?maticaIIy transferred from the CST to the suppression
pool.

(continued)

BWR/6 STS

(continued)

B 3.5-11 12/28/90 5:26pm



BASES (continued)

ECCS— Operating
. ’ls“

SURVEILLANCE
REQUIREMENTS
(continued)

The 1B-month Frequency was developed considering the plant
conditions needed to perform the SR and the potential for
unplanned plant transients if the SR is performed with the
reactor et power. Operating experience has shown that these
components usually pass the SR when performed on the
18-month Frequency, which is based on the refueling cycle.
Therefore, the crequzacy was concluded to be acceptable from
[l re11|b1f1ty stanapoint.

This R (s modified by a Note that excludes vessel injection
during the test, Since all active components are testable
and full flow can be demonstrated by recirculation through
the test 1ine, coolant injection into the RPV is not
required during the tests,

SR_3.85.0.8

The ADS designated S/RVs are required to actuate
automatically upon receipt of specific initiation signals.
A system functional test (logic only) is performed to
demonstrate that the ADS logic operates as designed .hen
initiated either by an actual or simulated initiation
signal, causing proper actuation of all the required
components.

The 18-month Fro§uoncy was davologod considering the plant
conditions needed to perform the SR and the potential for
unplanned plant transients {f the SR 1s performed with the
reactor at power. Operating experience has shown that these
components usually pass the SR when performed on the
18-month Frequency, which ‘s basad on the refueling cycle.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

This SR 1s modified by a Note that excludes valve actuation.
This prevents a RPV blowdown,

SR_3.5.1.7

A manual actuation of each ADS valve 1s performed to verify
that the velve and solenoids are functioning properly and
that no blockage exists in the S/RV discharge lines. This
is demonstrated by the response of the turbine control or
bypass valve, or by a change in the measured stcam Mlow, o
by any other method suitable to verify steam flow. Adequate

(continued)
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B 3.51
. BASES (continued)
SURVETLLANCE reactor steam dome pressure must be availalle to perform
REQUIREMENTS this test to avoid dannging the valve, Sufficient time 1s
(continued) therefore allowed, after the required pressure is achieved,

to perform this test once only. Adequate pressure at which

this test 1s to be performed is {IOO] asig (the pressure

recommended by the valve manufacturer). Reactor startup is

allowed prior to performing this test because valve

OPERABILITY and the setpoints for overpressure protection |
are verified, per ASME requirements, prior to valve

installation. Thus, a Note is included in this SR to

indicate that SR 3.0 .4 does not apply.

conditioni needed to perform the and the potential for
unplanned plant transients 1f the SR 1s performed with the
reactor at power. Operating experience has shown that these
components usually pass the SR when performed on the
18-month Frequency, which 1s based on the refueling cycle.
Therefore, the Frequency was concluded o be acceptable frem
a reliability standpoint.

—

[Unit Name) FSAR, Section [6.3.2.2.3], *[Title].
[Unit Name) FSAR, Section (6.3.2.2.4), "[Title)."

. REFERENCES

[Unit Name] FSAR, Section {6 ~ 2.2.1], "[Title).*
[Unit Name] FSAR, Section [6.3.2.2.2], "[Title).*
(Unit Name) FSAR, Section [6.3.3), "[Title].*

O o & W ™

Title 10, Code of Federal Regulations, Part 50,
Appendix K, "ECCS Evaluation Models.*

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

8. [Unit Name) FSAR, Section [6.3.3.3), "[Title).*

(continued)

(continued)

The 18-month Frequency was dovoIog:d considering the plant
|
|
|
|
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BASES (continued) .

ki “ERENCES 9.
(continued)

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

10, [Unit Name] FSAR, Section [6.3.3.7.8], "[Title)."

11. [Unit Name] FSAR, Section [7.3.1.1.1.4.2), *[Title)."
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B3.5.2 ECCS— Shutdown

BASES

T T T e T e T e T § T S Tt o ST R RS S T S S D e IS et 20 3

BACKGROUND A description of the High Pressure Core Spray (HPCS) System,
Low Pressure Core Spra{ (L¥eS) System, and low pressure
coolant iniection (LPCI) moce of the Residua) Heat Remova)
(RHR) System is providsd ii the Bases for LCO 3.5.1.

APPLICABLE The Applicable Safety Analyses Section of Bases B 3.5.1 also

SAFETY ANALYSES

applies to this Bases section. The ECCS performance is
evialuated for the entire spectrum of break sizes for a
postulated loss-of-coolant accident (LOCA). The long-term
cooling analysis fo'l.wing a design basis LOCA (Ref. 1)
demonstirates that only one ECCS subsystem {s required,
post-LOCA, to maintain the peak :laddin? temperature below
the a’lowable 1imit. To preserve the single failure

criter 'on, described in Reference 2, a minimum of two ECCS
sibsystems are required to be OPERABLE in MODES 4 and §.
Two OPERABLE ECCS subsystems also ensure adequate inventory
makeup In the reactor pressure vessel (RPV) in the event of
an inadvertent vessel draindown.

The ECCS satisfy Criterion 3 of the NRC Interim Policy
Statem:nt.

LCO

Two ECCS subsystems are required to be OPERABLE and
independent for single failure protection. The ECCS
subsystems are defined as the three LPCI subsystems, the
LPCS System, and the HPCS System. The !PCS System and each
LPCI subsystem consist of one motor-dri en pump, gicing. and
valves to transfer water from the suppression pzil to the
RPV. The HPCS System consists of one motor-driven pump,
piping, and valves to transfer water from the suppression
pool or condensate storage tank (CST) to the RPV. One LPCI
subsystem (A or B) may be a1ignod in the shutdown cooling
mode of the RHR System in MODE 4 or 5 and considered
OPERABLE for the ECCS function, if 1t can be

(continued)
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ECCS~— Shutdown
B 3.5.2

LCO
(continued)

manual'y realigned from the control room to the LPCI mode
and 15 not otherwise inoperable. Because of Tow-pressure
and lov-temperature conditiens in MODES 4 and 5, sufficient
time w'll be avatlable to manually align and inftiate LPCI
subsystom operation to provide core cooling prior to
postulates fuel uncovery. Support systems affecting the
OPERABéLlT; of the ECCS are discussed in the LCO section of
Bases B 3.5.1.

‘For this faci®ity, an OPERABLE HPCS System constitutes the
oliowing: )

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

[For this facility, an OPERABLE LPCS subsystem constitutes
the following:)

[For this facility, those required support systems which,
upon their failure, do not require declaring the ECCS
:u??ysto?s inoperable and their justification are as
ollows:

APPLICABILITY

OPERABILITY of the ECCS subS{stoas is required in MODES 4
and 5 to assure adequate coolant inventory and sufficient
heat-removal capability for the irradiated fue! in the core
in case of an inadvertent drzindown of the vessel.
Requirements for ECCS OPERABILITY dur1n? MODES 1, 2, and 3
are discussed in the Applicability sectian of Bases B 3.5.1.
ECCS subsystems are not required to be OPERABLE during MODE
5 with the cavity flooded, the upper containment pool gate
removed, and the water level maintained at » 22 ft 8 inches
above the RPV flange. This provides suificient coolant
inventory to allow operator action to terminate the
inventory loss prior to fuel uncovery in case of an
fnadvertent Graindown.

The Automatic Depressurization System (ADS) 1s not required
to be OPERABLE during MODES 4 and 5 because the RPV pressure
is < 150 PSIG, and the LPCS, HPCS, and LPCI subsystems can
provide core cooling without any depressurization of the
primary system,

BWR/6 STS
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. BASES (continued)

ACTIONS Al and B.l

If any one required ECCS subsystem {s inoperable, the
required inoperable ECCS subsystem must be restored to
OPERABLE status in 4 hours. In this condition, the
remaining OPERABLE subsystem can provide sufficient RPY
flooding cnpubi\it{ to recover from ar {nadvertent vessel
draindown, Overall system reliability is redvcec, however,
because a single failure in the remaining OPERABLE

subsystem concurrent with a vessel draindown could result in
the ECCS not being able to perform its intended function,
The 4-hour Completion Time for restoring the required ECCS
subsystem to CPERABLE status is based on on¥1n00r1ng
judgment that considered the availability of one subsystem
and the low ?roblb!11ty of & vessel dreindown event, With
the inoperable subsystem not restored tc OPERABLE status
within the required Completion Time, action must fmmediately
be inftiated to suspend operations with a potential for
drlin1n? the reactor vesse! {(OPDRVs) to minimize the
probabiiity of a vessel draindown and the subsequent
potential for fissfon-product release. Actions must
continue until OPDRVs are suspended.

‘ Ll G2 0.1 D2, and D.3

If both of the required ECCS subsystems cre inoperable, all
coolant inventory makeup capability may be unavailable.
Therefore, actions must immediately be initiated to suspend
OPDRVs in order to minimize the probability of a vessel
draindown and the subsequent potential for fission-product
release. Actions must continue unti) OPDRVs are suspended.
If at least one ECCS subsystem is not restored to OPERABLE
status within the 1-hour Completion Time, edditional actiens
are required to minimize any gotont1a1 fission-product
release to the environment. This includes initiatin
immediate action to restore the following to OPERABL

status: secondary centatinment, one standby gas treatment
subsystem, and one secondary containment isolation valve,
and associited instrumentation in each w«ssociated
penetration not isolated. This may be performed by an
administrative check or by examining loys or other
information to determine if the components are out of
service for maintenance or other reasons., Verification does
not require performing the SRs needed to demonstrate
OPERABILITY of the components. If, however, any reguired

(continued)

. (continued)
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ECCS -~ Shutdown
B 352

ACTIONS
(continued)

component 1s inoperable, then it must be restored to
OPERABLE status. In this case, SRs may need to be performed
to restore the component to OPERABLE siatus. Actions must
continue until all required components are OPERABLE

The 1-hour Completion Time to restore at least one ECCS
subsystem (injection or spray) to OPERABLE status ensures
that prompt action is taken to provide the required cooling
capacity or to in.tiate actions to place the plant in a
condition that minimizes any potential fission-product
release to the environment,

SURVETLLANCE
REQUIREMENTS

SR_3.5.2.0 and SR 3.5.2.2

The minimum water Tevel of [12 ft 8 inches) required for the
suppression pool 1s periodically verified to ensure that the
suppression peol will grovido adequate net positive suction
head (NPSH) for the ECCS pumps, recirculation volume, and
vortex prevention. With the suggross‘on ol water level
less than the required 1imit, all ECCS subsystems are
inoperable unless they are aligned to an OPERABLE CST.

When the suppression pool level 1s less than

[12 ft 8 inches], the HPCS System is considered OPERABLE
only 1f it can take suction from the CST and the CST water
level is sufficient to provide the required NPSH for the
HPCS pump. Therefore, a verification that either the
suppression pool water level is > [12 ft 8 inches or the
HPCS System is aligned to take suction from the CST and the
CST contains > [17 .oooa gallons of water, equivalent to

18 feet, ensures that the HPCS System can supply makeup
water to the RPY,

The 12-hour Frequency of these SRs was developed considering
operaling experience related to suppression pool and CST
water level variations and instrument drift during the
applicable MODES. Furthermore, the 12-hour Frequency 1s
considered adequate in view of other indications, including
alarms, available in the control room to alert the operator
to an abnormal suppression pool or CST water level
condition,

(continued)
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. BASES (continued)

SURVETLLANCE SR_3.5.2.3, SR _3.5.2.5, and SR _3.95.2.6
REQUIREMENTS

(continued) The bases provided for SR 3.5.1.1, SR 3.5.1.4, and
SR 3.5.1.5 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 manuai, power-operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operatfon. This SR does not apply tec 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
inftfation 5i nai is allowed to be in a non-accident
position provided the valve will automatically reposition in
the proper stroke time. This SR does not require any
testing or valve manipulation; rather, it involves
verification that those valves capable of potentially being
misgositionod are in the correct position. This SR woes not
apply to valves that cannct be inadvertently misaligned,
such as check valves. The 31-day Frequency is appropriate
because the valves are operated under procedural control and
the probability of their being mispositioned during this
time period is low.

In MODES 4 and 5, the RHR System may operate in the shutdown
¢-1211ng mode to remove docn{ heat and sensible heat from the
reactor. Therefore, RHR valves that are required for LPCI
sugsystem operation may be aligned for the shutdown cooling
mode .

This SR is modified bg a Note that allows one LPCI subsystem
of the RHR System to be considered OPERABLE for the ECCS
function 1f all the required valves in the LPCI flow path
can be manually realigned from the control room to allow
injection into the RPV and the system is not otherwise
inoperable. This will ensure adequate core cooling if an
inadvertent vessel draindown should occur.

(continued)
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BASES (continued) .

REFERENCES 1. [Unit Name] FSAR, Saction [6.3.3.4], *[Title).*

2. Title 10, Code of Federal Regulations, Part 50.45,
"Acceptance Criteria for Emergency Core Conling
Systems for Light-Water-Cooled Nuclear Power
Reactors."”
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‘ B 3.5 EMERGENCY CCRE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5.3 ERLIL System

BASES

T £ e S R S I A L S S T A S L PN U7 X AT AR S T TR S L S IR SRR

BACKGROUND

The RCIC System 1s not part of the ECCS; however, the RCIC
System is included with the ECCS section because of similar
functions,

Yhe RCIC System 1s designed to operate eith.r automatically
or manually following reactor pressure vessel (RPV)
isolation accompanied by a loss of ¢nolant flow from the
feedwater systew to provide adequate core cooling wnd
control of zPV water level. Under these conditions, the
High Pressure Core Spray (HPLS) and RCIC systems perform
similar functions, The RCIC System design requirements
ensure that the criteria of Reference | are satisfied.

The RCIC Systeam consists of a steam-driven turbine-pusp
unit, pt ing, and vilves te provide steam to the turdine, as
well as piping and valves to transfer water from the suction
source to the core via the feedwater system line. Suction
piaing {s provided from the condensete storage task (C5T)
and the suppression pool. Pump section 15 norma!ly aligoed
to the CST to minimize injection of suppression peol water
into the RPV. If the CST water supply iy low or the
suppression poel level 15 high, however, an automatic
transter to the suppression :gol gssuras a water supply for
continuous operation of the RCIC System. The steam suroly
to the turbine is piped from main steam line A, upstream of
the inboard main steam line isolation valve (Ref. 2).

The RCIC System is designed to provide core cooling over 2
wide range of reactnr pressures, { ] te & ] psig. Upon
receipt of an initiation signal from low RPV water level,
the RCIC turbine accelerates tu a specified speed. As the
RCIC fiow increases, the turbine control valve is
autematic.1ly adjusted to maintain design flow. Exhaust
steam from the RCIC turbine is discharged to the suppression
pool. A full €low test 1ine is provided to route water trom
and to the CST ‘o allow testing of the RCIC System during
normal operation w.thout injecting water into the RPV. The
RCIC pump 1s provided with a minimum flow b{pass 1ine, which
discharges to 'he suppression pool. The valves in this line

{continued)
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B 353
BASES (continued)
BACKGROUND automatically open to prevent pump damage due to overheating
(continued) when other discharge 'ine valves are closed. To ensure

rapid delivery of water to the RPV and to minimize water-
hammer effects, the RCIC System discharge 1ine keep fi1]
system is designed to meintain the pump discharge line
filled with water.

APPLICABLE The ability of the RCIC System to provide makeup coolant to

SAFETY ANALYSES  the reactor 15 used to respond to transient events. The
RCIC System is not an Engineered Safety Feature (ESF) System
and 0o credit is taken in the safety analyses for RCIC
System operation. Based on its contribution to the
reduction of overall plant risk, however, the system is
included in the Technical Specifications as encouraged by
the NRC Interim Policy S*atement.

LCO The OPERABILITY of the RCIC System provides adequate core
cooling such that actuation of any of the ECCS subsystems is
not required in the avent of RPY isolation accompanied by a
loss of feedwater fiow. The RCIC has sufficient capacity to
maintain RFV {nventory during an i1solation event.

sfar this facility, an OPERABLE RCIC Systewm constitutes the
ollowing: )

(Fer this facility, the following suppert systems are
required to be OPERABLE to ensure RCIC System OPERABILITY:)

[For thiz facility, those required support systoms which,
upor their failure, do not require declaring the RCIC System
inoperable and their justification sre as follows:)

APPLICABILITY The RCIC System is required to be OPERABLE in MODES i, 2,
and 3 with reactor steam dome pressure » 150 psig, since
RCIC 1s the primary non-ECCS water source for core cooling
when the reactor is isolated and pressurired. In MODES 2
ang 3 with reactor steam dome pressure < 150 psig, end in

{continued)
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APPLICABILITY

RCIC System
B 3.5.3

(continued)

MODES 4 and 5, RCIC is not reguired tc be OPERABLE since the
ECCS subsystems can provide sufficient flow to the vessel,

ACTIONS

A and A2

If the RCIC System is inoperable during MOD.S 1, 2, o 3
with reactor steam dome pressure » 150 E;Ag. and the «PCS
System s immediately verified to be OP LE, the RCIC
System must be restored to OPERAEBLE status within 14 days.
In this condition, Toss of the RCIC System will not affect
the overall plant capabiiity to provide makeup 1nvcntor{ ot
high RPY pressure since the HPCS System is the only high-
pras.ure system assumed to function during a loss-of -coolant
accident (tOCA). OPERABILITY of the KPCS is therefore
immediateiy verified when the RCIC System is inoperable.
This may be performed by an administrative check or bz
examining logs or other information to determine if the S
System is OPERABLE. Verification does not require
performing the SRs needed to demonstrate the OPERABILITY of
the HPCS System, [If the OPERABILITY of HPCS system cannot
be immadiately verified, however, Condiiion B must be
immediately entered. For transients and certain abnormi)
events with no LOCA, RCIC (as opposed to HPCS) {s the
preferred source of makeup coolant because of its relatively
small capacity, which allows easier control of RPV water
level. Therefore, 2 Timited time is allowed to restore the
inoperable RCIC to OPERABLE status.

The [CCS Completion Times are based on the resuits of a
study that evaluated the impact on ECCS availability by
assuming that various components and subsystems were taken
out of service. Tne resuits were used to calculate the
average availability of ECCS equipment needed to mitigate
the consequences of a LOCA as a function of allowed outlvc
times (AOTs). AOTs were then chosen to grov1dc comparable
Teveis of ECCS availability throughout the industry

(Ref. 3). Because of the similar functions of the HPCS and
SE}E, the ADTs determined for the HPCS are also applied to

(continued)
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RCIC System
B 3.0.3

BASES (continued)

ACTIONS E.l and B.2

(continued)
If the RCIC System cannot be restored to OPERABLE status in
the associated Completion Time, or 1f HPCS System {s
simultaneously inoperable, the plant must be placed in 2
condition in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within 12 hours and
reducing reactor steam dome pressure to < 150 nsig within
36 hours. The allowed Completion Times are reasonable,
based on oﬁoratﬂn? experience related to the time required
to reach the required MODE and condition from full power in
an orderly manner and wichuut challenging plant systems.

SURVETLLANCE SR_3.5.3J
REQUIREMENTS

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining t* - pump discharge
1ine of the RCIC System full of water ensJures that the
system will perform properly, injecting its full cepacity
into the Reactor Coolant Sgstcu (RCS* upon demand. This
will also prevent a water hammer following an initiation
signal. One acceptable m.thod of onsur1ng the lines are
full is to vent at the high points. The 31-day Frequency is
based on the gradual nature of void buildup in the RCIC
piping and the procedural controls governing system
operaticn and operating experience.

SR_3.8.3.2

Verifying the correct alignment for manual, power-operated,
and automatic valves in the RCIC flow path provides
cssurance 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
were verified to be ‘n the correct position privr to
locking, sealing, or securing. A valve that receivz, an
fnitiation signal is allowed to be in a non-ac: aent
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
appl; to valves that cannot be inadvertently misaligned,

(continued)

(continued)
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. BASES (continued)

RCIC System
B 3.5.3

SURVEILLANCE
REQUIREMENTS
(continued)

such as check valves. For the RCIC System, this SR also
includes the steam flow path for the turbine and the flow
controller position. The 31-day Frequency of this SR was
derived from the Inservice Testing Program requirements for
performing valve testing at least every 92 days. The
Frequency of 31 days is further justified because the valves
are operated under procedural control and because improper
valve position would affect only the RCIC System. This
Frequency has been shown to be acceptable through operating
experience.

SR _3.5.3.3 and SR 3.5.3.4

The RCIC pump flow rates ensure that “he system can maintain
reactor coolant inventory during pressurized conditions with
the kPV isolated. The flo= 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 sg,ton. 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 ach eved to perform these
tests once only., Reactor startup is allowed prior to
performing the low-pressure test because the reactor
pressure 1s low and the time to satisfactorily perform the
test is short. The reactor pressure is allowed to be
increased to normal operating pressure since it is assumed
that the low-pressure test for ECCS pumps has been
satisfactorily completed and there is no indication or
reason to believe that RCIC 1s inoperable. Thus, a Note is
inc}uded in SR 3.5.3.3 to indicate that SR 3.0.4 does not
apply.

A 92-day Frequency for SR 3.5.3.3 1s consi.isrt with the
Inservice Testing Program requirements. Th- i8-month
F-equency for SR 3.5.3 4 was developed considering the plant
cenditions needed to perform the SR and the potential for
urplanned plant transients if the SR is performed with the
ri:actor at power. Operating experience has shown that these
components usually pass the SR when performed on the
18-month Frequency, which is based on the refueling cycle.
Therefore, the freguency was concluded to be acceptable from
a reliability standpoint.

(continued)
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BASES (continued)

RCIC System
B 3.5.3

SURVEILLANCE
REQUIREMENTS
(continued)

Based on oporating experience, the 12 hours allowed to
demonstrate that the RCIC pump can deliver the rated flow
under high and low pressure is sufficient,

SR_3.5.3.9

The RCIC System is required to actuate automatically to
perform 1ts design function. This surveillance test
demonstrates that with a required system initiation signal,
actual or simulated, the automatic initiation logic of RCIC
will cause the system 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 test
also ensures the RCIC System will automatically restart on a
RPV low water level (Level 2) signal received subsequent to
@ RPV high water level (Level 8) trip and that the suction
is :utonatlcally transferred from the CST to the cuppression
pool.

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

This SR is modified by a Note that excludes vessel injection
during the test. Since all active components are testable
and full flow can be demonstrated by recirculation through
the test 1ine, coolant injection into the RPV is not
required during the test.

REFERENCES

BWR/6 STS

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

2. [Unit Name] FSAR, Section [5.4.5.2], *[Title)."
3. Memorandum from R.L. Baer (NRC) to V. Stello, Jr.

(NRC), "Recommended Interim Revisions to LCO's for
ECCS Components,® December 1, 1975.
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Primary Containment
B 3.6.1.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.1

BASES

Primary Containment

BACKGROUND

The function of the primary containment is to isolate and
contain fission products released from the reactor primary
system follewing a Design Basis Acciuent (DBA) and to
Mne the postulated release of radioactive material
, the requirements of 10 CFR 100.11 (Ref. 1) or the NRC
Wpproved licensing basis (e.g., a specified fraction
R 100 1imits). The primary containment consists of
d, reinforced concrete vesse! that surrounds the
8y system and provides an essentially leak-
ainst an uncontrolled release of
.the environment. Additionally, this
s shielding from the fission products that
“In the primary containment atmosphere
following ident ftions.
A g
?aﬁa Py containment is OPERABLE, leakage-test
bk set forth by Reference 2. These test
ic verification by tests of
rimary containment and
ate the primary contain-

requirement
requirements prov
the leak-tight
systems and comp
ment., The purpose
leakage through the primary ‘con
components that penetrate the pr
exceed the allowable leakage r p
technical specification and in the safety analyses.
Additionally, these periodi sts ensure that proper
?;1nt?nnnce and repairs are made during the service 1ife of
e plant,

To maintain primary containment OPERABILITY, the drywel)
bypass leakage must be minimized to prevent over-
pressurization of the suppression chamber during the drywell
pressurization phase of a loss-of-coolant accident (LOCA).
This requires periodic testing of the drywell bypass Teakage
per LCO 3.6.5.1, "Drywell," and confirmation that the
primary-containment-to-drywell vacuum breakers are closed
per LCO 3.6.5.5.

(continued)

BWR/6 STS

(continued)

B 3.6-1 01/07/91 9:54am



BASES (continued)

Primary Containment
B3.6.1.1

—— - ST - oS——

BACKGROUND This specification ensures that the performance of the
(continued) primary containment in the event of a DBA meets the
assumptions used in the safety analyses of References 4
and 5. A1) leakage-rate requirements and SRs are in
conformance with 10 CFR 50, Appendix J (Ref. 2), as modified
by approved exemptions.
APPLICABLE Sesign basis for the :rinmry containment is that

SAFETY ANALYSES

atnment must withstand the pressures and
the 11n1t1ng DBA without excooding the
, such that, in congunction with the

L fystems and ENGINEERED SAFETY FEATURE
o Mlease of fisston-product radioactivit)
subsequeni #8°@ OBA WHA1 not result in doses in excess of

A0 8B 1icensing basis,
The DBA that m, in
within primary nt |
this accident, it
OPERABLE at event Yn

products to the enviro
primary containment le e.

ase of radioactive material
a LOCA. In the analysis of
that primary containment is
such.that release of fission
is 011ed by the rate of

Analytical methods and a tiong inv
containment are presented ‘n References
analyses assume a nonmechanistic fissi
following a DBA, which forms the basis
offsite doses. The fissien-produc AA’ﬂcasc is, in turn,
based on an assumed leakage rate the primary
containment. OPERABILITY of the primary containment ensures
that the leakage rate assumed in the safety analyses is not
exceeded and that the site-boundary radiation dose will not
exceed the 1imits of 10 CFR 100 (Ref. 1) even if a
nonmechanistic release were to occur,

ng ti o uiimary
d 4. The safety
¢t release
ermination of

A1l leakage-rate requirements and SRs are in conformance
with 10 CFR 50, Appendix J (Pef. 2), as modified by approved
exemptions as contained in the Primary Containment Leakage
Rate Testing Program. The maximum allowable leakage rate
for the primary containment (L,) 1s [0.437)% by weight of
the containment and drywell air per 24 hours at P,

[11.5] psig (Ref. 3). The maximum allowable leakage rate is
based on what 1s acceptable for nuclear safety
considerations per 10 CFR 100 (Ref. 1).

(continued)
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BASES (continued)

Primary Containment
B36.1.]

APPLICABLE
SAFETY ANALYSES
(continued)

Reactor size, site location, and meteorology, as well as the
possible mechanisms for radioactivity generation and
transports, are all considered in specifying the allowable
leakage rate for a given containment system. For this unit,
Ly = ? J% per day and P, = | ) psig, resulting from the
11miting design basis LOCA (Ref. 8).

The acceptance criteria n:pliod to accidental releases of
ctive materfal to the envircnment are given in terms
‘B4 radiation dose received by:

member of the general public who remains at the
tlushon-area boundary for 2 hours following the
b 8f the postulated fission-product release; or

) the general public who remains at the low-
Jelstone boundary for the duration of the

M 4n 10 CFR 100 (Ref. 1) are a whole-
f a dose of 300 rem to the thyroid from
Poth. Jhe NRC staff—agproved Ticensing

08 fr2ction of these 1imits,

body dose of 2§
fedine exposSuré
basis, however,

Primary contain "

Mterion 3 of t.e NRC Interim
Policy Statement. R

LCO

B

The requirements stated in # 100 define the performance
of the primary containment fon-product barrier, The
containment design leakage rate (L,) is an assumed initial
condition, Primary containment OPERABlLlTY is maintained by
11m1t1ng leakage to within the acceptance criteria of

10 CFR 50, Appendix J (Ref. 2).

The primary containment LCO requires that primary
containment OPERABILITY be maintained. Other containment
LCOs support this LCO by ensuring ihat:

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

l. ca&Labie of be1n? closed by an CPERABLE automatic
containment fsolation system, or

(continued)
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Primary Containment
B 3.6.1.1

BASES (continued)

LCO 2. c¢losed by manual valves, blind flanges, or
(cont inued) deactivated automatic valves secured in their
ciosed positions, except as provided in
Reference [ );
b. A1l equipment hatches are closed;
. ry containment air locks are OPERABLE (see
#6.1.2, Condition C, Note);
d ry containment leakage rates are within their
fined in the Primary Containm  _eakage
e nism associated with each penetration
ows, or O-rings) is OPERABLE; and
f. The s'ruct Vtogr1ty of the primary containment is
ensured | 1 completion of the Primary
Containme 1lance Program and by
associated tions of the steel liner and
penetrations fo eterioration or breach
of integrity.
The Required Actiors, containment LCOs
are not met, have been s LCOs and not in
LCO 3.6.1.1.
Compliance with LCO 3.6.1.1 will ens p ry
contatnment configuration that is turally sound and
will 1imit leakage to those leaka ates assumed in the
safety analysis. As a result, offsite radiation exposures
will be maintained within the limits of 10 CFR 100 (Ref. 1)
(or the NRC staff-approved licensing basis) followin? the
most 1imiting DBA. The provisions of this LCO as delineated
in the above definition are implemented as follows:
a. OPERABILITY of primary containment penetrations:

1. The OPERABILITY of valves that are closed or are
required to close in response to a containment
isolation signal is ensured by compliance with
the SRs of LCOC 3.6.1.3, "Primary Containment
Isolation Valves," and 10 CFR 50, Appendix J

(continued)
(continued)
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Primary Conta:nment
B3.6.1.1

. BASES (continued)

LCO

(Ref. 2), as defined in the Primary Containment

(continued) Leakage Rate Testing Program. Some of the valves

that must be closed to meet the accident analysis
assump*fons may be opened on an intermittent
basis under adninistrative controls. These
valves ave identified in Reference ; 1. The
Required Actions or SRs of LCO 3.6.1.3 ensure
that the associated primary containment isolation
valves (PCIVs) close within the required time
1imit, that the affected peneiration is isolated
by closed isolation valves or blind flanges, or
that the plant is shut down. In addition, the
pe C tests required by SR 3.6.1.1.1 anu
dix J require that these PCIVs meet
fed Jeakage-rate criteria, namely, that the
Md leakage ~ate for all penetrations and
subgo:t to Types B and C tests shall be

6 L,.

PCIVs that are required to be
accident conditions, and do not
; 1s verified by

3.2, 3.6." 3.3, and

that must be closed to
is assumptions may be
basis under

administrative coftrols.

b.  The OPERABILITY of the pr
hatch is ensured by ¢
criteria established b
(Ref. 2).

ainment equipment
ce with the leakage
CFR 50, Appendix J

¢.  The OPERABILITY of the primary containment air locks,
required by LCO 3.6.1.2, "Primary Containment Air
Locks," requires that at least one door in each air
lock be closed during MODES 1, 2, and 3; that the air
lock satisfy the required 10 CFR 50, Appendix J
(Ref. 2), lTeakage-test requirements, as described in
the Primary Containment Leakage Rate Testing Program;
and that the door interlocks function as required.

(continued)
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BASES (continued)

Primary Containment
B 3.6.1.1

LCO
(continued)

d. Containment leakage-rate requirements are contained in
10 CFR 50, Appendix J (Ref. 2), and the Primary
Containment .uaka?c Rate Testing Program. These
requiremencs are implemented to ensure that the
primary conainment as a whole, and each of its
penetrations and isolation valves, does not exceed the
specified leakage rates.

BEERABILITY of peretration sealing mechanisms 1s
by the successful completion of all the

sttng requirements stipulated in 10 CFR 50,
N (Ref. 2).

ted to meet the above requirements

the primary containment will perform
ction to mitigate the consequences of
sult in offsite exposures comparable
to 10 CFR 100 ( guidelines, or some fraction
established 1§ pproved 1icensing basis.

APPLICABILITY

In MODES 1, 2, and 3,
active material to pri
the probability and con¥e
due to the pressure and
MODES. Therefore, primary contail
OPERABLE in MODES 4 and 5 to prevent 1
material from primary containment.

se a release rf radio-
In MODES 4 and 5,
e events are reduced

t required to be
f rajioactive

ACTIONS

Al

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

1 hour. The l-hour Completion Time provides a period of
time to correct the problem that is commensurate with the
importance of maintaining primary containment OPERABILITY
during MODES 1, 2, and 3. This time period also ensures
that the probability of an accident (requiring primary
containment OPERABILITY) occurring during periods where
primary containment is inoperable is minimal.

(continued)
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Primary Containment
B 3.6.1.1

. BASES (continued)

ACTIONS B.) and 8.2

(cont inued)
The plant must be placed in a MODE in which the LCO does not
apply {f primary containment cannot be restored to OPERABLE
status in the associated Completion Time. This is done by
placing the plant in at Teast MODE 3 within 12 hours and in
MODE 4 within 36 hours. The allowed Completion Times are

reasonable, based on ogcratinq experience, to reach the

jred MODES from full power in an orderly manner and
Wt challenging plant systems.

SURVEILLANCE
REQUIREMENTS :
)} primary containment OPERABLE requires
ith the visual examinations and leakage-rate
s of 10 CFR 50, Appendix J (Ref, 2), as

) nmgtions. as described in the Primary
akage Rate Testing Program. This SR reflects
the leakagesral® testing requirements with regard to overall

i 4 Ty?o A leakage tests), leakage

beh, ol pet penetrations, and other
. pt air ¢ pe B leakage tests), and
PCIVs, except [207-ineh Ping
These periodic testime

es (Type C leakage tests).
Tty verify t".t the primary
containment leakage rate doés not ped the leakage rate
assumed in the safety analyses, p-rate testing of the
primary containment purge valveg ¥ ad@Pessed in

LCO 3.6.1.3, "Primary Contains Isolation Valves." Air-
lock door seal leakage testiW§ is addressed in LCO 3.6.1.2.
The Frequency is required by 10 CFR 50, ~'pendix J (Ref. 2),
and identified in the Primary Containment Leakage Rate
Testing Program. Thus, SR 3.0.2 (which allows Frequency
extensions) does not apply.

SR_3.6.1.1.2

The structural integrity of the primary containment is
assured by the successful completion of the Primary
Containment Tendon Surveillance Program and by associated
visual inspections of the stee! 1iner and penetrations for
evidence of deterioration or breact of integrity that
ensures that the structural integri ' of the prinari
containment will be maintained in accordance with the
provisions of the Primary Containment Tendon Surveillance

b

(continued)

' (continued)
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Primary Containment

B 3.6.1.]
BASES (continued)
SURVEILLANCE Program. Testing and Froqucncz are consistent with the
REQUIREMENTS recommendations of Regulatory Guide 1.35 (Ref. 6).
(continued)
REFERENCES 1. Title 10, Code of Federal Roxu1ations. Part 100,11,
“Determination of Exclusion Area Low Population Center

B Code of Federal Regulations, Part 50,
J, "Primary Reactor Containment Leakage
Mater-Cooled Power Reactors.”

6. Regulatavy Gl e
Ungrouted Tendons '
Structures.” ;

BWR/6 STS B 3.6-8 01/07/91 9:5&am



Primary Containment Air Locks

B36.1.2
8 3.6 CONTAINMENT SYSTEMS
B3.6.1.2 Primary Containment Alr Locks
BASES
O T LTI IARS SYRT.ES SRS SR SN N AT IS,
HBACKGROUND Two double-door primary containment air locks have been
built into the primary containwent to provide ‘ irsonnel
ag to the primary containment and to provide primary

nt isolation during the process of :orsonnel entry
The air locks are dosi?nod to withstand the same

peratures, and peak design internal and external

the primary containment, in order to maintain

nt OPE‘ABlLlTV (Ref. 1). As part of the

nt, the air Tock limits the release of

fal to the environs during normal plant

ough a range of incidents up to and

ated Design llasis Accidents (DBAs).

en designed and tested to certify
d pressure in excess of the maximum
. UBA in arimar{ containment .
or ensures that the primary
the goors has infilatable
psig by the seal air-
ntained at & pressure
to ensure thog are
leak-tight boundary

its abilit
expected pr
As such, closure
containment s
seals that arc ma¥n
f ask/pneunatic s A

> [90) psiv. Each door has two s
single-failure proof in maintain
of primary containment,

Each air lock is nominally ght circular cylinder,

10 feet in diameter with doors at each end that are
interlocked to prevent simultaneous opening. The air locks
are provided with 1imit switches on both doors in each air
Tock that provide control room indication of door position,
Additionally, control room indication is provided to alert
the operator whenever an air-lock door interlock mechanism
is defeated. Duriaxa eriods when primary containment is not
required to bc OPE £, the door interiock mechanism may be
disabled, allowing both doors of an air lock to remain open
for exterded periods when frequent primary containment entry
is necessary. Under some conditions, as allowed by this
LCO, the primary containment may be accessed through the air
Tock when the door interlock mechanism has failed by
manually performing the interlock function.

(continued)
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Primary Containment Air Locks
B3.6.1.2

BASES  (cont hued) '

] BACKGROUND The primary containment air locks form part of the primary

{ (coatinued) containment pressuie boundary. As such, air-lock integrity
and air tightness is essential to 1imit offsite doses from a

! OBA. Not maintaining air-lock integrity or air tightness
may resuit in offsite doses in excess of those described in
the plant safety analyses. A1)l leakage-rate requirements
and SRs conform with 10 CFR 50, Appendix J (Ref 2), as
modified .' approved exemptions

oy > N
i

APPLICABLE p ry (Qn“4nmglt OPERABILITY, and the l1imiting of

SAFETY ANALYSES radVe QQ?'Y@L’..Q to the environment, is a consideration
in the"evalu Ofla number of accident analyses. For
example, t —:::: of Solant accident (LOCA) analysis
requires @ 9ri ainment boundary to ensure that the
site-boundary ra@##®on dose will not exceed the limits of
10 CFR 100 or SM'NRC stafésapproved licensing basis (e.g.,
a specified freftionef IV t;g 100 1imits). As delineated

! in 10 CFR 100 (Refal thedetermination of exclusion areas
and 1ow-populatiof zd $rrounddng a site must consider a
fiss.on-product releas®&¥iPom the” ee with offsite release

: based on the expected “ons“\ekﬁage rate from the
primary containment ) ‘

The DBA that results in a release of rad
within primary containment is a LOCA In the 4
analysis of this accident, it 1s ass primary
containment is OPERABLE at event \paB¥ation, such that
release of fission products to the Phvironment {s controlled
by the rate of primary containment leakage. The primary
containment was designed with an allowable leakage rate of
(0.1]% of containment air weight per day. This leakage
rate, L., is defined in 10 CFR 50, Appendix J (Ref. 2), as
(unit-specific #]: the maximum a)lowat)e containment leakage
rate at the calculated maximum peuk containment pressure

(Py) [unit specific #) following a DBA. This allowable
leakage rate forms the basis for the acceptance criteria
imposed on the SRs associated with the air locks.

tive materia)

The acceptance criteria applied to DBA releases of
. radioactive material to the environment are given in terms
i A of total radiation dose received by: I

a. A member of the genera) public who remains at the
exclusion-area boundary for 2 hours following onset

(continued)

(continued) ' i
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Primary Containment Air Locks
B26.1.2

BASES (continued)

APPLICABLE
SAFETY ANALYSES
(continued)

BWR/6 STS

of the postulated fission-product radioactivity
release; or

A member of the general public who remains at the iow-
population-zone boundary for the duration of the
accident,

The §imits established in 10 CFR 100 (Ref. 3) are a whol:

g&ivj, se of 25 rem, or & dose of 300 rem to the thyroid
~#rom ine exposure, or both. The NRC staff-approved

Ticengimy basis may use some fraztion of these limits.

Pofry cabiinment air jock OPERABILITY is also required to

M imi a8 Phe unt of fission-product gases that mey bypass
e i ¢

prwvm‘.taimm and contaminate v.d pressurize the
se ary ‘contatnment .

Closure g8 ingle | in each air lock is sufficient to
support BFimary contatament OPERABILITY following postulated
events. N Tegly both doors are kept closed when the

air lork 1s not "Daily used #or normal entry and exit from
primary containments

The primary conta¥nusE 84p. 10/%e saiisfy Criterion 3 of the
NRC Interim Policy emenly p

As part of the primary contajmment, the air lock's safety
function is related to contro¥ of offsite radiation
exposures resulting from a NBA. Thus, the air lock's
structural integrity and leak tightness are ossential to the

successful mitigation of such an event.

The air locks are required to he OPERAELE. For eaci. air
lock to be considered OPERABLE, the air-lock interlock
mechanism mus* be OPERABLE, the air lock must be in
compiiance with the Type B air-lock leakage test, and both
air-lock doors must be OPERABLE. The interlock allows only
one air-lock door to be open ai one time. This provision
ensures thit a ¢ross breach of primary containment does not
exist when primary containment is requi:ied to be OPERABLE.

The Closure of a single door in an air lock wil) maintain
primary containment OPERABILITY, since each door is designed

(continued)
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Primary Containment Air Locks
B36.i2

LCO to witnstand the peak primary containment pressure
(continued) calculated to occur following & DBA.

BASES (continued)

This LCO provides assurance that the primary containment
air locks will perform their Zesiynnd safety function to
mitigate the consequences r accidents that rould result in
offsite exposures comparable to 10 CFR 100 limits or some
fractiopd#stablished in the NRC staff-approved Ticensing

basis g

L' “ {his faBliity, the following support systems are
r ired tg9e OP RABLE to ensure primary containment air
Jock DPERABIL 1 1r4]

| &,
[For this f””,ﬂy, rsp required support systems which,
upon the 1€ ¥a i T8 no* require declaring primary
containment air }_ ¢ inoperable and their justification are
as follows:)

R
» ¢

L

APPLICABILITY [n MODES 1, 2, ana 3, ZUMMA copl'¥ause » release of radio-
active material to prigivy costainmel. In MODFS 4 and 5.
the probability and conSequenes o s «nts are reduced
due to the pressure and temperatulp lwmii tions of these
MODES. Therefore, the primary coftainme g ir lock is not
required to be OPERABLE in MODES 4 and S 8&®revent leakage
of radioactive materia) from pricary gﬂi{ai Int .

Th. Required Actions of Condition W, B, or C are modified by
a Note that allows ertry and exit to perform repairs on the
affected air-lock comprr~nt. If the outer door is
inoperable, then it me » easily accessed for repair. If
Liie¢ inner door is thr .e that is inoperable, however, then
it is preferred tha. € air lock be accessed from insice
primary containment by entering through the uther OPERABLE
air lock, If this is not practicable, however, then it is
permissible to enter the air lock through the OPERABLE outer
door, which means there is a shurt time during which tre
containmert boundary is not intact (during access threugh
the outer door). The ability to open the CPERABLE door,
even if it means the primary containment boundary is
temporarily not intact, is acceptable due to the low
proabability of an event that could pressurize the primary
containmert during the short time in which the OPERABLE door

(continued)

(continued)
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Primary Containment Air Locks
B3.6.1.2

. BASES (continued)

APPLICABILITY is expected to be open. After each entry and exit the
(continued) OPERABLE door must be immediately closed.

An additional Note has been included to provide clarifi-
cation that for this LCO, all primary containment air locks
are treated as ar entity with a single Completion Time.

ACTIONS GO AR A2.2.), and A2.2.2

e air-lock door inoperable in one or more primary

ot @4 locks, an OPERABLE door must be verified
pain closed in each affected air lock. This
ak-tight primary containment barrier is
use of an OPERABLE air-lock door. This

actio

must be completed within 1 hour. The 1-hour
Completgggr istent with the Required Actions of
LCO 3.6. % ary Containment," which requires that
primary co Ent be restored to OPERABLE status within
1 hour 1 TS

In addition, the $mop e dltstin each affected air lock
. must be restored to stetus or the affected air-lock
penetration must be 4solated by ing closed tne OPERABLE
air-lock door. One of thesé two re¢ Actions must be
completed within the 24-hour Compid Time. The 24-hour
Completion Time is considered ‘ for restoring the
air-lock door 10 OPERABLE status considering the OPERABLE
door of the affected air Tock is being maintained closed,

Required A~tion A.2.2.2 ver:fies that the affected air lock
with an inoperable door has been isolated by the use of a
Tocked closed OPERABLE air-lock door. This ensures that an
acceptable primary containment leakage boundary is
maintained. The leakage-rate acceptance criteria are
defined in SR 3.6.1.2.1. The Completion 7ime of once per
31 days is based on engineering judament, and is considered
adequate in view of other administrative controls, such as
indications of interlock mechanism status, available to the
o$e'ator that ensure that the OPERABLE air-lock door remains
closed.

(continued)

(contirued)
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Primary Containment Air Locks
B 3.6.1.2

BASES (continued)

ACTIONS
(continued)

B.J. 8.2, and 8.3

With an air-lock door interlock mechanism inoperable in one
or both primary containment air locks, the Required Actions
and associated Completion Times consistent with Condition A
are applicable.

B is modified by a Note that allows entry and exit
Wir lock that is under the control of a dedicated

; b ddp ¥ocks inoperable for reasons other than
those described #€ondition A or B, one door in the
affected primagy et air lock must be verifiel to be
closed. This be
A1 Speettied time period is consistent
with the Ruquired Act¥ps L6 1.1, "Primary

Additionally, the air lTocK T

status within 24 hours. The 24-ho
reasonable for restoring incperable ai
status considering that at least one,
closed in each affected air tock. &

ifon Time is
to OPEKABLE
aintained

The Required Actions of Condition C are moc ‘ied by a Note
that requires the primary containment be dec ‘ed inoperable
should both doors in an air lock fail the air ock door seal
test, SR 3.6.1.2.1 and SR 3.6.1.2.4,

D.1 and D.2

The plant must be placed in a MODE in which the LCO does not
apply if the inoperable nrimary containment air lock cannot
be restored to OPERBLE status within the associated
Completion Time. This is done by placing the plant in at
least MODE 3 within 12 hours and in MODE 4 within 36 hours.
The allowed Completion Tim:s are reasonable, based on
operating experience, to r ach the required MODES from full
power in an orderly manner and without challenging plant
systems.
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Primary Containment Air Locks
B 3.6,1.2

BASES (continued)

SURVEITLLANCE
REQUIREMENTS

SR_3.6.1.2.1

Maintaining primary containment air locks OPERABLE requires
compliance with the leakage-rate test requirements of
10 CFR 50, Appendix J, as modified by approved exemptions,
and as descriged in the P-imary Containment Leakage Rate
Testing Program. This SR reflects the leakage-rat: testing
- ements with regard to air-lock leakage (Type B leakage
BPte). The acceptance criteria are described in the unit
9% Rate Test Prograr. The periodic testing
ents verify that the air-lock leakage does not
g the allowed fraction of the overall primary
oMt Isakage rate. The Frequency is required by
dix J, as modified by approved exemptions,
L in the Primary Containment Leakage Rate
y Thus, SR 3.0.2 (wiiich allows 7 -wuency

#€48d by a Note indicating that an
SIP30CK @oor does not invalioate the previous
successful perreimanee of am overall air lock leakage test.
e since either air-lock door is
saroduct barrier ir the event

capable of providf b ay
of a DBA. ' o

SR_3.6.1.2.2

The air-lock door interlock mechgh ¥ designed to prevent
simultaneous opening of both #8¥s in the air lock. Since
both the inner and outer doo¥8 of an air lock are designed
to withstand the maximum expected post-accident primary
containment pressure (Ref. 4), closure ¢” either door will
ensure prim.y containment OPERABILITY. Thus, the door
interlock reature ensures that primary containment
OPERABILITY is maintained while the air lock is being used
for personnel transit in and out of the containment.
Periodic testing of this interlock demonstrates that the
interlock will function as desigied and that simultaneous
inner and outer door opening will g% inadvertently occur.
Due to the purely mechanical tasi = ot '#is interlock, and
given that the interlock mechas! w ic oniy challenged when
primary containment is entered, “.s %zst is only required
to be performed prior to enteriv. orleary containment, but
is not required more frequently thus wnce pe~ 184 days. The
184-day Frequency is based on engineering Jjudgement and is
considered adequate in view of other administrative

(zontinued)
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BASES (continued)

Primary Containment Air Locks
B 3.6.1.2

SURVETLLANCE
REQUIREMENTS
(continued)

controls, such as indications of interlock mechanism status
available to operations personnel.

SR_3.6.1.2.3

The seal air-flask pressure is verified to be at > 90 psig

every 7 days to ensure that the seal system remains viable.

It must b checked because it could bleed down during or

"Msess through the air lock, which occurs

. e 7-day Frequency has boen shown to be
Iough operating experience and is considered

) W) the other indications available to

. that the seal air-flask pressure is

A seal pneumat ‘ Lg8% Lo ensure that pressure does
not decay at a ; e

from an initial pe
leakage rate test i f
month Frequency was devele
many Surveillances onlyiie
This is due to the fact that Phe s
condition. Operating exp8i¥ence ¥
usually pass the SP when performed L
Frequency. which is based on the refue: i

w{90) psig 1s an effective
em performance. The 18-
$ihering it is prudent that
‘med @uring a plant outage.
Thust be in a shutdown
Wi these components

REFERENCES

1. [Unit Name] FSAR, Section [ ], "[Title)."

2. Titie 1€, Cod> of Federal Regulations, Part 50,
Appendix J, "Primary Reactor Containment Leakage
Testing for Water Cooled Power Practors."

3. Title 10, Code of Federal Regulations, Part 100.11,
"Determination ot Exclusion Area, Low Population Zone
and Population Center Distance.”

4. [Unit Name] FSAR, Table [6.2-13], "[Title]."
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.1.3 Primary Containment Isolation Valves (PCIVs)

BASES
T . T R T A T 2 B T T S L B T T T B S Y S A O A P S P ST T ROR S R LSS

BACKGROUND The function of the PCIVs, in combination with other
accjdent-mitigation systems, is to limit fission-product
rg e duri*, o fo louin? postulated Design Basis
ts (Di.>) to values less than 10 CFR 100.11 (Ref, 1)

® dose 1imits that are part of the NRC staff-approved
My basis. Primary containment isolation within the

! specified for thosc PCIVs designed to close
#11p ensures that the release of radioactive
) B.environment will be consistent with the
4. in the analyses for a DBA.

- requirements for PCIVs help ensure that
gnblinment leak tightness is maintained
an-aceident by minimizing potentia)l leakage
' Therefore, the OPERABILITY
@ce that primary containment
e hafety analysis will not be
\ ges consist of either passive
wices. Locked-closed manual
secured in their closed
flow through the valve
ems are considered
bse systems designed

requirements p
leakage rates as
exceeded. These/
devices or active"(q
valves, deactivatedi@gtitomatie va
position (including check vdlves
secured), blind flanges, and clog
passive devices. C(losed systems:s
in accordance with GDC 57 (Reffi"2). Check valves, or other
automatic valves designed to'®lose without operator action
following an accident, are considered active devices. Two
barriers in series are provided for ea h pen~. .“ion so that
no single credible failure or malfunction of «. active
component can result in a loss of isolation (and possible
loss of primary containment OPERABILITY) or leakage that
exceeds limits assumed in the safety analysis. One of these
barriers may be a closed system inside primary containment
(in accordance with the Requirements - < 10 CFR 50,

Appendix A, GDC 57),

Primary containment isolation occurs upon receipt of a high
containment pressure or a low Reactor Coolant System (RCS)
pressure signal. The primar. _ontainment isolation signal
closes automatic PCIVs in . luid penetrations not required
for operation of ENGINEE(.EC SAFET" “=ATURE (ESF) systems

(continued)

(continued)
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BASES (continued)

PCIVs
B 3.6.1.3

BACKGROUNC
(continued)

in order to prevent leakage of radioactive material. Upon
accuation of safety injection, automatic primary containment
valves also isolate systems not required for Contai‘nment or
RCS heat removal. Other penetrations are isolated by the
use of valves in the closed position or blind flanges. As a
result, the PCIVs (and blind flnn?es) help ensure that the
primary containment atmosphere will be isolated in the event
gse of radioactive material to containment
“$yom the RCS following a DBA. OPERABILITY of the
BAnd flanges) ensures that primary containment
18 maintained during accident conditions.

#inch primary containment purge valves
Bt are qua'ified for use during all
#s The [S&a and [20]-inch PCPVs are
gaposed in ES 1, 2, and 3 to ensure
gN® purge valves must be closed when not
being used forgme Brol or as lew as reasonably
: N ity considerations to ensure

kage rates assumed in the safety

\ pse valves receive an
By the isolation signal

that primar{ ‘
analysis will not"
isolation signal.
consists of the followd

APPLICABLE
SAFETY ANALYSES

The PCIV LCO was derived from the requid related

to the control of offsite radiation g8 r 391t ing from
major accidents. As delineated ing@"CFk 10u.1: (Ref. 1),
the determination of exclusion are®® and low-pupulation
zones surrounding 3 proposed site must considur & fission-
product release from the core with offsite rrlease based on
the expected demonstrable leakage rate from the primary
containment. This LCO is intended to ensu.e that offsite
dose limits are not exceeded (actual prirary containment
leakage rate does not exceed the value «ssumed in the safety
analyses). As part of the primary containment boundz-y,
PCIV and PCPV OPERABILITY are essential to primary
containment OPEPABILITY. Therefare, the safety analysis of
any event reo.iring isolation « “imary containrent i3
apolicable to this 1CG.

The DBAs that re.alt in a release of radioactive material
within primary contzinment are a loss-of-coolant accident

{continued)
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B 3.6.1.3
. BASES (continued)
APPLICABLE (LOCA), a main steam 1ine break (MSLB), and a fuel-handliing
SAFETY ANALYSES accident inside primary containment (Refs. 3 and 4). In
(continued) the analy:is for each of these accidents, it is assumed that

PCIVs ar: either closed or function (o close within the
required isolation time following e ent initiation. This
ensures that potential leakaye paths to the environment
through PCIVs $and PCPVs) are mir‘mized. OFf the events
ed in Reference 3, the *5(B 1s the most limiting event
Lradiological consequences. 'he closure time of the
18 the most significant variazie from a radiological
gnt. The MSIVs are required to close in 3 to
fs; gherefore, the 5-second closure time 1s assumed
jeds. The offsite Jose ca'culations assume that
- are clos , at foant {00 ation. Likewise,
¢ L the pr.... containment is isolated such
3 ﬁgi:-ssion pioducts to the environment is
¢ .ate of primary containment Leakage.

':fd_‘C who remains at the
g hours following onset of
B radioactivity release;

a. _ ' ‘.

‘ exclusion-arma
the postulate
or

8 remains at the 1ow-

b. A member of the general e
the duration of the

population-zone boundary
accident, >

The limits established in 10 CFR 100 are a whole-body dose
of 25 rem or a dose of 300 rem to the thyroid from iodine
exposure, or both. The NRC staff-approved licensing basis
" v use a specifiea fraction of these limits. The worst-
v-@ 2-hour dose anticipated at the exclusion-area boundary
.urs following the postulated worst-case DBA.

The worst-case DBA is a conservative analysis of the LOCA
event for which a significant instantaneous relesse of
fission-product radioactivity from the core is postulated.

The DBA analysis assumes that, within 60 seconds after the
accident, isolation of the primary containment is complete

(continued)

‘ {continued)
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BASES (continued)

APPLICABLE
SAFETY ANALYSES
(continued)

and leakage terminated, except for the design leakage rate,
L,. The primary containment isolation total response time
of 60 seconds includes signal delay, diesel generator
startup (for loss of offsite power), and PCIV stroke times.

The single-failure criterion required to be imposed in the
conduct of plant safety analyses was considered in the

sign of the PCPVs. Two valver in series on each
‘Pwovide assurance that both the supply and
#icould be isolated even if a single failure
A inboard and outboard isolation valves on each
odawith diverse power sources [motor-operated
erated, spring closed, respectively].

This mlesigned to preclude common mode
failures f h both valves on a purge line,

The purge vaive By be unable to close in the environment
following a LQ§ _each of the purge valves is

ed during £S 1, 2, and 8.
ure criterion remains

Jdure in the control circuit
gty ithe PCPV design
Comiiapising primary

Psystem is operated in

applicable to the
associated with each v
precludes a single fai
containment OPERABILIT ’
accordance with the subje

The PCIVs satisfy Criterion 3 of the NB ~im Policy

Statement. e

LC0

PCIVs form a part of the primary containment boundary.

The PCIV safety function is related to control of offsite
radiation exposures resulting from a DBA. This LCO
addresses PCIV OPERABILITY, stroke time, and PCPV leakage.
Other PCIV leakage rates are addressed by LCO 3.6.1.1,
"Primary Contairment," under Type C testing.

The automatic isolation valves are considered OPERABLE when
their isclation times are within limits, the valves actuate
on an automatic isolation signal, and excess-flow check
valves actuate within the required differential pressure
range. The PCPVs have additional OPERABILITY -equirements.

(cont inued)
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PCIVs
B 3.6.1.3

. BASES (continued)

()

PCPVs with resilient seals must meet additional Teakage-rate

(continued) requirements (Sk 3.6.1.3.8). PCPVs that are not qualified

to close under accident conditions must be sealed-closed or
blocked to prevent full opening to OPERABLE. Also, purge
system valves actuate on an automatic isolation signal. The
valves covered by this LCO are Tisted with their associated
stroke times in the FSAR (Ref. 4),.

mally closed isolation valves or blind flanges are
ded OPERABLE when manual valves are locked-closed,
R8¢ valves are deactivated and secured in their closed
" (imcluding check valves with flow through the valve
LBMB.D1ind flanges and closed systems are in place.
" are those systems desigred in accordance with
4t These pasuive isolation valves/devices are
vl Reference 5,

* rimary containment pressure,

signals, inc |
¥acontainment raciation—

low RCS pre
High], and §

g, Instrument air system for @
valves, )

This LCO provides assurance that the PCIVs wil) perform
their designed safety functions to mitigate the consequences
of accidents that could result in offsite exposure
comparable to the Reference 1 Vimits or some fraction as
established in the NRC staff-approved licensing basis.

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

[For this facility, the supported systems impacted by tne
inoperabiiity of a PCIV and the justification of whether or
not each supported system is declared inoperable are as
follows:)
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PCIVs
B3.6.1.3

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of radio-
active 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, mo.t PCIVs are not required to be
OPERABLE and the PCPVs are not required to be sealed-closed

, 4 and 5. Certain valves are required to be

‘however, to prevent inadvertent reactor vessel

doMp. " These valves are those whose associated instru-

bn 18 pequired to be OPERABLE ﬁor LCO 3.3.6 (this

Mie the excess-flow check valves that isolate

‘ gggrumentat1on).

e

-

fi@_p-1f1ed by a Note allowing normally
ET1) $8d PCIVs, except the [ ])-inch PCPVs,
to be open ¥ jteent 1y under administrative controls.

M applies to PCPVs that are not qualified
¢ aafidt ions. These controls consist
“opRrator who is in continuous

P01 room, at the controls of the
' an can be rapidly isciated
glation signal is
89Nt ainment purge line
atrations exhaust

of stationing ¥
communication witiy
valve, In this way, ¥
when a valid primary cof
indicated. Due to the
penetration and the fact that "the

d'rectly from the primary‘ee i phere to the
environment, these valves may not under
administrative control. The provisiongd D 3.0.4 apply.

A further Note has been added to prew#de clarification that
for the purpose of this LCO, each pe
independent and is treated as a separate entity with a
separate Completion Time.

ACTIONS Al A.2.1, A.2.2.1, and A.2.2.2

With one or more PCIVs inoperable, at leasi one isolation
valve must be verified to be OPERABLE in each affected open
penetration. This action may be satisfied by examin.ng logs
or other information to determine if the valve is out of
service for maintenance or other reasons. This Required
Action is to be completed within 1 hour in order to provide
assurance that a primary containment penectration is not open

(continued)

(continued)
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PCIVs
b 3.6.1.3

BASES (continued)

ACTIONS
(continued)

and causing a loss of .1 mary containment OPERABILITY. The
1-hour Comple*® : iime is consistent with LCO 3.6.1.1,
*Primary Containment," and is considered a reasonable length
of time to complete the Required Action,

In the event that one or more PCIVs are inoperable, either

the inoperable valve must be restored to OPERABLE statu: or

the' affected penetration must be isolated. The method of

Bion must include the use of at least one isolation

apthat cannot be adversely affected by 2 single active
) Isolation ba.riers thai meet this criterion are a

pactivated automatic PCIV, a closed manual

pi flange, or a check valve inside prime /

flow through the vaive secured. Fu

gated in accordance with Required

the valve used to isolate the penetration
osest available one to primary cont2inment.

jped Actions must be completed within

the 4-hot noASESON T ime. For MSIVs, an 8-hour Completion
Time to restiipg M've to OPERABLE status is provided.
The specified tV L4 hours is reasonable
considering the {48 ipplto isolate the penetration and

the relative impep¥e ‘ma¥@kaining primary containment
integrity during R d

{For this facility,
is justified as follows:)

For affected penetrations that e%

OPERABLE status =ithin the applicable Completion Time and
have been isolcted in accordance with Required

Action A.2.2.]1 the affected penetrations must be verified to
be isolated on a periodic basis. This is necessary to
ensure that primary containment penetrations required to be
isolated following an accident, and which are no longer
capable of being automatically isolated, will be in the
isolation position should an event occur. The Completion
Time for this is once per 31 days, for valves outside
primary containment, drywell, or steam tunnel, and prior to
entering MODE 3 from MODE 4 if not oerformed move often than
once per 92 days for valves inside ;rimary containment,
drywell, or steam tunnel. The 21-day Completion Time is
based on Inservice Inspection and Testing Program
requirements to perform valve testing at least once per

(continued)
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BASES (continued)

PCIVs
8 3.5.1.3

——

ACTIONS
(coitinued)

————_ -

92 days. This Required Action doss not require any testing
or vaive manipulation. Rither, it inveives verification,
through a system walkdewn, that those vaives outside
containment and capable of potentially being mispositioned
are in the correct position. For velves inside primary
containment, the specified 1ime perisd of prior to entering
MODE 3 from MODF &, if sou performed more often than once
per 92 days, is based on engineering jucdgment and is
consigemed ppasonable in view of the inaccessibility of the
i W6 existence of other administrative conivols
gure that valve misalignmont 1s an unlikely

Mumodified by a Note indicating thet this
2 [fabie to those penatretions with enly
Jogadb fvsten inside primecy containment
L penetration is isclated in accordarce
A  AURDC 57) (Ref. 2). The Required
Actrons far CoSe gk hat .wo valves in series are
used Lo isolete MM FTapy Containment penelration and
satisfy single-failur® olide .

one PCIV gl Yo
(1.e., the contajaem
with 10 CFR 504

Required Action A.1 hagipe
stating that Required AFYighd ¥
penetrations that have onty ¥ ol
Note to Condition A excludes penetration§
isolation val/e and a closed system, the
Action A.]l refers to penctrations withiN
vilve on a system that is open insid

ified by a Note
Applicable Lo
Whvalve, Since the

AR Primary containment
but closed outside rrimary containieht. For these systems,
if the single isolavion valve i5 inoperable. the intent is
to go directly to Required Action A.2.1. These cystems are
very small piping lines, such as instrument 1i{nes that are
clesed systems outside of primary containment. The
Justification i/ o Completior, Tize of 4 hours is analogous
to that Tur Tines with two isoialion valves. This Wote
applies only to small lines.

Sl B.2.1, and B.2.2

When one or more PCIYs are inoparable, the inoperable
valve(s) must be restcred to OPERASLE status or the affected
penetration must be isolated. The method of isolatien must
include the use of at ‘east ome isolation berrier that
cannot be adversely affected by a single active failure.

{continued)
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. BASES  (continued)

PCIVe
B 3.6.1.3

ACTIONS
{continued)

Isolation barriers that meet this criterion are a closed and
deactivated automatic valve, a closed manual valve, or 2
biind flange. A check valve may (.t be used to isolate ..e
affected penetration, since GDC 57 does not consider the
check valve an acceptab!e automatiz isolation valve. One of
these Required Actions must be ~ompieted witnin the 4 hours.
The 4-hour Compietion Time is reasonable considering the
plRkive stability of the closed system (hence, reliability)
@ 80 2s . penetration isolation boundary and the relative
kance of maintaining primary containment OPERABILITY
-i O'ES 1, 2, and 3. In the event the affected
AL R isolated in accordance with Required
S 5 }he affected penetration must be verified to
on @ periodic basis. This is necessary to
e tha gary containment CPERABILITY is maintained
and'@hst primery containment penetrations required to bo
ptiowing an accident are isolated. The Compl’ .ion
enve L grys for verifying that each affectea
penetrat?‘n is A% etel s appropriate because thr valves
unde pinistrative control and the
1salt|gment is low.

probability of ®

Condition 4 is n??? v k¢ indicating tnis Condition
is apyiicable on ations with only one PCIV
and a closed system , Ww.ucontainment. This Note
is necessery since this Condition r,ritten specifically to
addiess those penetrations {solaj@e” ccordance with

GDC &¥ {(Ref. 2). GDC £7 allows B¥ at enter primary
cronitainment and that sre not Pert of the reactor coolant
pressure boundary nor connected directiy to primary
containment atmosphere to be isolated by means of one PCIV.

Ldafeoiuliand €.2.2

ir the event that one or more PCPVs are not withi® the
leakage limits, PCF¥ leakage must be restored to within
1imits or the affected penetration must be isolated. The
method of isolation must wse at least one isolation barrier
that zennol be adversely affected by a single active
fatiure. Isolation barriers that meet this criterion ave a
clos~d and deactiivated automatic valve, closed manual valve,
or blind flange. One of these Required Actions must be
completed withia 24 nours. The Z&-hotr Uompletion Time is
reasonat:ie considering the P{¥PVs vemain cloc~d to preclude 2

{continued)
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BASES (continued)

PCIVs
B 3.6.1.3

ACTIONS
(continued)

gross breach of primary containment. For PCPVs that are
isolated in accord:nce with Required Action C.2.1,
SR 3.6.1..).8 must e performed at least once per 92 days.
This ensur»s ths% degradation of the resilient seals is
detected ant ronfirms that the leakage rate of the PCPVs
does not {r-rcii7 during the time the penetration is
isolated. The normal Frequency of SR 3.6.1.3.8 15 184 days
bgBRd on an NRC initiative, Genmeric Issue ~ .7,
. leakage Due (c Seal Deterioration" (n.. 6),
iance is being placed on a single valve while
on, it is prudent * _ sziform the Surveillance

' g

gfore, a peri..ic interval of once per

s inoperabtle in one or more penetration
that thelBequired Actions have been
U systems declared inoperable by
gompletion Time of [ ] hours.

With one or more
flow paths, ves
initiated for Wose &4
the support PCIVe¥S

The { J-hour Completioni¥¥me is/@9fhped as the most limiting
of all the Required Acg¥ ir 81T %he supported systems
that needed to be declaPed #NOMaRab1e Mpon the failure of
one or more support featuW #ied @ler Condition D.

Required Action D.1 znsures tnat those
Actions associate’ with supported 37 mected by the
inoperability of 2CIVs have teen ind . This can be
accomplished by entering the suppo

ied Required

ed systems .COs.
[ATternatively, thc apprupriate Required Actions for the
“upported systems may be listed in the Required Actions for
Condition D of this LCO.)

(Fer this facility, the identified supported systems
Required Actions are as follows:)

£l

With one or more PCIVs inoperable in one or more penetration
flow paths, AND cne or more required support or supported
features, or both, inoperable associated with the other
redundant penetration flow paths, there is a loss of
functiona. capability, and LCO 3.0.3 must be immediately
entered. However, 1f the support or supported feature LCO,

(continued)
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PCIVs

B3.6.1.3
. BASES (continued)
ACTIONS or both, takes into consideration the loss of function
(continued) situation, then LCO 3.0.3 may not need to be entered.

An example illustrating this situation would be when a
support PCIV is declared inoperable and subsequently is
isolated in a penetration flow path associated with a
supported [SF system, then the other penetration flow paths
a jated with the redundant counterpart supportad ESF
7! and their suppori systems must be OPERABLE,
jg¢e a loss of functiona)l capability exists. A loss of
ﬁ‘V fanctulﬁll capability in this case may place the operation
of ~$1an& outside the safety analysis. Therefore,
gggé" Actions must be taken to bring the plant to a MODE
sid A‘piicabi]ity of the LCO for the PClvs.

The pla ;Iist be p}pazg in a MODE in which the LCO does not
apply if the ired Actions and associated Completion
Times are ngt met in MODES 1, 2, or 3. This is Jone by
placing the plant im at leant MOGE 3 vithin 12 hours and at
least MODE 4 withm 36 hotvs, Tre allcwed Completion Times
are reasonable, based iperlhing ayperience, to reach the
required MODES from | n &7 orlderily manner and
without challenging ant !ﬁntans.ﬁ

GJl.H1. 1.1, and 1.2 ! w,

The plant must be placed in a oonditicn in which the LCO
does not apply, 1f the Requimed Actions and associated
Completion Times are not met. If applicable, CORE
ALTERATIONS and handling of irradiated fuel must be
immediately suspended. Suspension of these activities shal)l
not preclude completion of m vement of a component to a safe
condition. Also, if applicable, action must be immediately
initiated to suspend operations with a potential for
draining the reactor vessel (OPDRVs) to minimize the
probability of a vessel draindown and subsequent potential
for fiss‘on-product release. Actions must continue unti)
OPDRVs are suspended. If suspending the OPDRVs would result
in closing the residual heat removal— shutdown cooling
isolation valves, the actions of LCO [ ] will govern the
operation of these valves and alternate sol.iions to
compensate for loss of shutdown cooling, if needed. [For

(continued)
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BASES (continued)

PCIVs
B3.6.1.3

ACTIONS
(continued)

this facility the valves or systems required to be OPERABLE
as related to Conditions G, H, and 1, and associated with
actuation instrumentation required to be OPERABLE per LCO
3.3.6.1 are as follows:)

SURVEILLAICE
REQUIREMENTS

This SR 1s intended to apply to PCPVs
qualified to open under accident
" OR is designed to ensure that a gross
eatainment is not caused by an
o8 opening of a PCPV, Detailed
¥ the Pungd valves failed to conclusively
demonstrate theif @d11ity to close during a LOCA in tire to
prevent offsitg@8se 1imiks from exceeding 10 CFR 109 limits
(Ref. 1) or som ot4OR, a8 established in the NRC staff-
approved basis. ol #; these valves are required to be
in seaied-closed pi on Ou ing MODES 1, 2, and 3. PCPVs
that are sealed-ciosed | v8 MOLive power to the valve
operator removed. ThigH pe #ccomgilished by ce-energizing
the source of electric Powgs oW pe g the air supply to
b the term "sealed”
W3 1-cay Frequency
p B-24, related

PPy
has no connotation of leak tightnéss. \
is a result of an NRC initiative, Genepf
to PCPV use during plant onerations (Re¥.

SR_23.6.1.3.2 b 2

This SR ensures that the [6]- and [20]-inch PCPVs are closed
as required or, if open, cpen for an allowable reason. This
SR has been modified by a Note indicating that these valves
may be opened for inerting, de-inerting, pressure control,
ALARA and air quality contiderations for personne) entry,
and for Surveillance tests that require the valve to be
open. These PCPVs are capable of closing in the environment
following a LOCA. Therefore, these valves are allowed to be
open for limited periods of time. The 31-dav Frequency is
cgnsistent with other PCPV requirements discussed under

SR 3.6.1.3.1.

(continued)
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B 3.6.1.3
. BASES (continued)
SURVETLLANCE SR_3.6.1.3.3
REQUIREMENTS
(continued) This SR verifies that all primary containment isolation

manual valves and blind fl.nges that are located outside the

primary containment, drywel’' or steam tunnel and are

required to be closed during accident conditions are closed.

The SR helps to ensure that post-accident leakage of radio-
¥ve fluids or gases outside of the primary containment
pnd@ry is within design limits. The Inservice Inspection

ing Program requires valve testing on a 92-day

\ This SR does not require any testing or valve

. Rather, it involves verificaticn, through a

o0, that those valves outside primary

md capable of potentially being mispositioned

wct position. Since verification of valve

1

Several Not d to this SR. The first Note

applies to valves’ M Flanges located in high-
radiation areas,. vy thaR, valves tu be verified
closed by use of Fdmiisves figantrols. Allowing
verification by adnrigtt e cOMBols is considered

acceptable, since access to these §#as is typically
restricted during MODES 1, 2, angs
Therefore, the probability of mfE#YignWent of the.e valves,
once they have been verified #8be in the proper position,
is small. A second Note has been added that »'iows normally
locked- or sealed-closed isolation valves tc be opened
intermittently under administrative controls. These
administrative controls consist of stationing a dedicated
operator, who is in continuous communication with the
control room, at the controls of the valve. In this way,
the penetration can be rapidly isolated when a valid primary
containment isolation signal is indicated. A third Note has
been included to ciarify that valves open under administra-
tive controls are not required to meet the SR during the
tim? the valves are open. The provisions of LCO 3.0.4
apply.

(continued)
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BASES (continued)

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.6.1.3.4

This SR verifies that all primary containment isolation
manual valves and blind flanges located inside primary
containment and required to closed during accident
condition are closed. The SR helps to ensure that post-
accident leakage of radioactive fluids or gases ocutside the
primary gbnisinment boundary is within design limits. For
WNs8e primary containment, the Frequency of prior to

(3 from MODE 4, if not performed more often

L 02 days, is appropriate since these valves and
 @perated under admin.strative control and the
helr misalignment is low.

p this SR that allows normally
b ed@Bed isolation valves to be opened

intermittently uM™ administrative controls. The

gortrols consdst of stationing a dedicated
operator, who ¥ I’ Uoks communication with the
control room, at ke g 1k In this way,
the penetration cah b& ' s@lated when a valid primary
containment isolation : y Indi. An additional
Note has been included )}, valves that are open
CPaguired to meet the

SR during the time they awg o
LCN 3.0.4 apply.

SR_3.6.1.3.%

Demonstrating the isolation time o¥*&ach power-operated and
automatic PCIV is within 1imits is required to demonstrate
OPERABILITY. The isolation-time test ensures that valve
wili isolate in a time period less than or equal to that
assumed in the safety analysis. The isolation time and
Frequency of this SR are in accordance with the liservice
Inspection and Testing Program, but the Frequency should not
exceed 92 days. This SR has been modified by a Note
indicating that MSIVs may be excluded from this SR since
galg fu]lsclosure isolation time is demonstrated by
.6.1.3,6.

(continuad)
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. BASES (continued)

SURVETLLANCE
REQUIREMENTS
(continued)

This

SR_3.6.1.3.6

Dononstratin? that the full-closure isolation time of each
MSIV is within the specified 1imits is requirad to
demonstrate OPERABILITY. The full-closure isolation-time
tesy ensures that the MSIV will isolate in a time period
that does not exceed the times assumed in the DBA analyses,
g .ensures that the calculated radiological consequences
p events remain within 10 CFR 100 limits. The
Mty of this SR is in accordance with the Inservice

i§ that serve a primary containment isolation
R weight- or sprin?-loaded to provide positive
ghe direction of f'~~ This ensures that these
@8in closed. This SR verifies the

4 Lhe | valves that are testable during plant
operation. «'¥hg £r. wncy of 92 days is consistent with the
Inservice Inspet ing Program requirement for

2457 day 3
Ry i )
@ N
SB 3|§|1|3|n 5% ?

For PCPVs with resilient seals, ad@¥
testing beyond the test requiremg “
J (Ref. 8), is required to ens
facility the individual purgef®&Tve leakage-rate limits are
as follows:] Operating expe™ence has demonstrated that
this type of seal has the povential to degrade in a shorter
time period than do other seal types. Based on this
observation, and the importance of maintaining this
penetration leak tight (due to ths direct path between
primary containment and the environment), a Frequency of
184 days was established as part of the ARC resolution of
Generic Issue B-20, "Containment Leakase Due to Seal
Deterioration," (Ref. 6).

\ # 10 CFR 50, Appendix
POPERMBILITY. [For this

Additionally, this SR must be perfo:med within 92 days of
opening the valve. The 92-day Frequencv was chosen
recognizing that cycling the valve could iniroduce
additional seal degradation (beyond that occuriing to a
valve that has not been opened). Thus, a decrease in the
interval (from 184 days) is a prudent measure after a valve

(continued)
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BASES (continued)

PClvs
B 3.6.1.3

SURVETLLANCE
REQUIREMENTS
{continued)

has been opened. A Note h2:< been added to this SR requiring
the resu’ts to be svaliuated against the acceptance criteria
of SR 3.0.1.1.1 This ensures that PCPV leakage is properly
accounted ‘or in determining the overall primary containment
leakage rate to verify primary containment OPERABILITY.

#CIVs close on a primary containment isolation
' event leaka?e of radioactive material from
nment following a DBA. This SR ensures that
¢ PCAV will actuate to its isolation position
aatatnment isolation signal. The 18-month
eveloped considering it is prudent that this
perfammed only during a plant outage, since
jons would eliminate cooling water flow
al operation of many critica
: : 4ence has shown that these
components usu¥lly pass BNIS SR when performed on the
18-month Frequeneyy ™ Therqfore, the Frequency was concluded
to be acceptable fr by@Yiabiligy standr~int,

VA

and disrup
components.

A & G, %
The check valves that serdy > pﬁ\!pry ainment isolation
function are weight- or spring-loaded to vide positive

closure in the direction of flow. Thi
cneck valves will remain closed. !
operation of the check valves that @8 aot testable during
plant operation. The Frequency of I8 months is based on
such factors as the inaccessibility of these valves, the
fact that tne plant must be shut down to perform the test,
and the successful results of the tests on an 18-month basis
during past plant operation.

SR_3.6.1.3.11

The analyses in References 4 and 5 are based on leakage that
is less than the specified leakage rate. Leakage through
each MSIV must be < [100] scfh when tested at

P, [11.5] psig. The MSIV leakage rate must be demonstrated
to be in accordance with the leakage-test requirements of

10 CFR 50, Appendix J (Ref. 8), as modified by approved
exemptions, as described in the Primary Containment Leakage

s that these
fies the

(continued)
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PCIVs
B 3.6.1.3

' BASES (centinued)

SURVEILLANCE
REQUIREMENTS
(continued)

e

Rate Tosting Program. The Frequency of this SR is in
accordance with the requirements of the Inservice Inspection
and Testing Program.

SR_3.6.1.3.12

Leakage through each hydrostatically tested line that
paaltrates primary containment is not to exceed ) gpm when
T t [12.65) psig, 1.1 times P,. Surveillance of these

o

Jeakag® rates provides assurance that the calculation

bns of References 4 and 5 are met. Note that dua)
abves must pass all applicable SRs including
eakage-rate test (SR 3.6.1.1.1) if appropriate.

Eakage rates must be demonstrated to be in

| Bhe leakage-test requirements of 10 CFR §0,

s Wodified by approved exemptions, as described

BTy containment Leakage Rate Testing Program.

gl

A -
Demonstrating L 38 minch PCPV is blocked to
restrict opening B O Than 50% is required to ensure

that the leakagef

4 and 5 are met. re allowed to be fully

A L0 puld exceed 10 CFR 100
requirements because the valves cof ot close against
accident pressures. The 18-monthileglency was developed
considering it is prudent that 4 SuWeillances be
performed only during a plan WWtage. Operating experience
has shown that these componem usually pass the SR when
performed on the i8-month Frequency. Therefore, the

Frequency was concluded to be acceptable from a reliability
standpoint.

REFERENCES

1 Title 10, Code of Federal Regulations, Part 100.11,
"Determinatiun of Exclusion Area, Low Population Zone,
and Population Center Distance.”

2. Title 10, Code f "~deral Regulations, Part 50,

Appendix A, “Generai Design Criteria for Nuclear Power
Plants."”
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BASES (continued)

PCIVs
B 3.6.1.3

General Design Criterion 50, "Containmert Design

General Design Criterion 52, "Capability for
Containment Leakages Rate

era | Desi n Criterion 53, "Provisions for
31 nspection and

Criterion 54, "Piping Systems
tltnment )

De gn Gtmterion 56, "primary containment
Genera) q.pﬂjn Critg@@.ﬂ 57, "Closed System Isolation

[Unit Name) i%AR:xgguiion (3, "[Title]."
[Unit Name) FSAR, Section [ ], fTitle]."
[Unit Name] FSAR, Se€tfon [ J, "[THhle]."

Generic Issue (GI) B-20, "Contai
Seal Deterioration." e

bakage Due to

Generic Issue (GI) B-24, "Contiinment Purge Yal e
Reliability."

Title 10, Code of Federal Regulations, Part 50,
Appendix J, "Primary Reactor Containment Leakage
Testing for Water Cooled Power Reactors."
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Primary Containment Pressure
B3.6.1.4

O B 3.6 CONTAINMENT SYSTEMS
B3.6.1.4 Primary Containment Pressure

BASES

a BACKGROUND The primary containment serves to contain radioactive
i material that may be released from the reactor core
St fodli®wing a Design Basis Accident (DBA), such that offsite
‘ Qp" exposures are maintained within the requirements
@R 100 (Ref. 1) or the NRC staff-approved licensing
#.9., a specified fraction of 10 CFR 100 Timits).
gsontainment pressure is limited during norma)
areserve the initial conditions assumed in the
s for a DBA or loss-of-coolant accident

essure i1s a process variable that is
). The primary containment pressure
y the input conditions used in the
ctional analyses and the primary
xtepmul pressure analysis. Should

Sl imits, a loss of primary
B8t in the event of a DBA.
JPERARILITY could cause site-
R fied in the licensing

operation occur okms
containment OPE
Loss of primary cHhta
boundary doses to efe
basis.

The limits on primary-to-seco ¥inment differential
préssure have been developed @*0ased on operiting
experience. The auxiliary b¥ding, which is part of the
secondary containment, completely surrounds the lower
portion of the primary containment. Therefore, the primary
Cencainment design externa) differential pressure, and
consequently the Specification limit, are established
relative to the <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>