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PREFACE

This DRAFT NUREG presents the results of .he Nuclear Regulatory Commission
(NRC) staff review of the Combustion Engineering Owners Group (CEOG) propesed
new Standard Technical Specifications (STS). These new STS were developed
based on the criteria in the interim Commission Policy Statement on Technical
Specification Improvements for Nuclear Power Reactors. dated February 6, 1987,
The new STS will be used as bases for developing improved p)ant specific
individual nuclear power plant owners that have
PWRs designed by Combustion tngineering (CE)., The NRC staff

1§ issuing this
draft new STS fer a 30 working-day comment period Following the comment

period, the NRC staff will analyze comments received.

3
and 1ssue them for plant-specific implementation

<
’
.

1
technical specifications by
AN

finalize the new STS,

Comments should be submitted no later than March 15. 1991. ir

accordance wit!
the following guidance

The exact wording of zach proposed change sh b
marked in pen and ink on copies of all the affected pages of DRAFT NURI
"Standard Technical Specifications., Combustion Engineering Plants." fa
proposed change should be numbered. Each proposed change should be

Vi
accompanied with a separate technical justification, cross referenced

appiicable proposed change on the marked up pages

submit written comments t¢ David L. Meyer, Chief, Regulatory Publications
Branch, Division of Freedem of Information and Publications Services. Office
of Administration, U. S. Nuclear Regulatory Commission, washington, DC 20555
Hand deliver comments to 7920 Norfolk Avenue, Bethesda, Maryland, between
7:45 a.m. and 4:15 p.m. on Federal wor'.iays.
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RCS Pressure, Temperature, and Flow DNBBL;m1t§

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling
(ONB) Limits

BASES

BACKGROUND

These Bases address requirements for maintaining RCS
pressure, temperature, and flow rate within limits assumed
in the safety analyses. The safety analyses (Ref. 1) of
normal operating conditions and anticipated operational
occurrences assume initial conditions within the normal
steady-state envelope. The limits placed on DNB-related
parameters assure that these parameters will not be less
conservative than were assumed in the analyses and thereby
provide assurance that the minimum departure from nucleate
boiling ratio (DNBR) will meet the required criteria for
each of the transients analyzed.

The LCO Vimits for minimum and maximum RCS pressures as
measured at the pressurizer are consistent with operation
within the nominal operating envelope and are bounded by
those used as the initial pressures in the analyses.

The LCO limits for minimum and maximum RCS cold leg
temperatures are consistent with operation at the indicated
power level and are oounded by those used as the initial
temperatures in the analyses.

The LCO 1imits for minimum and maximum RCS flows are bounded
by those used as the initial flow rates in the analyses.

The RCS flow rate is not expected to vary during plant
operation with all pumps running.

APPLICABLE
SAFETY ANALYSES

The requirements of LCO 3.4.1 represent the initial
conditions for DNB 1imited transients analyzed in the

safety analyses (Ref. 1). The safety analyses have shown
that transients initiated from the 1imits of this LCO will
meet the DNBR criterion of > [1.3]. This is the acceptance
Timit for the RCS DNB parameters. Changes to the facility
which could impact these parameters must be assessed for
their impact on the DNBR criterion. The transients analyzed
for include loss of coolant flow events and dropped or
struck control rod events. A key assumption for the

(continued)
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BASES (continued)

RCS Pressure, Temperature, and Flow DNBBL;mzt:

APPLICABLE
SAFETY ANALYSES
(continued)

analysis of these events is that the core power distribution
is within the limits of gLCO 3.1.7, "Regulating CEA
Insertion Limits;" L(CO 3.1.8, "Part-Length CEA Inseriion
Limits"; LCO 3,2.3, "AZIMUTHAL POWER TILT (T )"; and

LCO 3.2.5, "AXIAL SHAPE INDEX (ASI) (Digita\)]”; [LCO 3.1.7,
“Regulating Rod Insertion Limits"; LCO 3.2.4, "AZIMUTHAL
POWER TILT (T )"; and LCO 3.2.5, "AXIAL SHAPE INDEX
(Analog)].* The safety analyses are performed over the
following range of initial values: RCS pressure

[1785-2400] psis, core inlet temperature £500~§80]°F. and
reactor vessel inlet coolant flow rate [95-116)%.

The RCS ONB parameter limits satisfy Criterion 2 of the NRC
Interim Policy Statement because they 1imit the variations
of RCS pressure, temperature, and flow, which are initial
conditions in the safety analysis.

LCO

This LCO provides limits on the monitored process variables,
pressurizer pressure., RCS cold leg temperature, and RCS
total flow rate to ensure that the core operates within the
Timits assumed for the ?1|nt safety analyses. Operating
within these 1imits will result in meeting ONBR criteria in
the event of a DNB 1imited transient.

The LCO numerical values for pressure, temperature, and flow
are given for the measurement location, but have not been
adjusted for instrument error. Plant specific limits of
instrument error are established by the plant staff to meet
the operational requirements of this LCO.

APPLICABILITY

In MODE 1, the limits on RCS pressure, RCS cold leg
temperature, and RCS flow rate must be maintained during
steady-state operation in order to assure that DNBR criteria
will be met in the event of an unplanned loss of coolant
flow or other DNBR 1imiting transient. 1In all other MODES,
the power level is low enough so that DNBR is nci a concern.

The 1imit on RCS pressure may be exceeded during short-term
operational transients such as a THERMAL POWER ramp increase
in excess of 5% of RATED THERMAL POWER (RTP) per minute or a
THERMAL POWER step increase of greater than 10% of RTP.

(continued)
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RCS Pressure, Temperature, and Flow DNBBL;m:t§

. BASES (continued)

APPLICABILITY These conditions represent short-term perturbations where
(con: nued) actions to control pressure variations might be
counterproductive. Also, since they represent transients
initiated from power levels less than 100% of RTP, increased
DNBR margin exists to offset the temporary pressure
variations,

Another set of Timits on DNB-related parameters is provided
in Safety Limit (SL) 2.1.1, "Reictor Core Safety Limits.”
Those 1imits are less restrictive than the limits of

LCO 3.4.1, but violation of SLs merits a stricter, more
severe Required Action. Should a violation of LCO 3.4.1
occur, the operator should check whether or not an SL may
have been exceeded.

ACTIONS Al

Pressurizer pressure 1s a controllable and measurable
parameter, With this parameter not within the LCO Timits,
action must be taker to restore the parameter.

. The 2-hour Completion Time is based on plant operating
experience that shows the parameter can be restored in this
time period.

RCS flow rate is not @ controllable parameter and is not
expected to vary during steady-state operation. If the flow
rate is not within the LCO Timit, then power must be
reduced, as required in ACTION B.1, tu restore DNB margin
and eliminate the potential for violation of the accident
analysis bounds.

The 2-hc r Completion Time for restoration of the parameter
provides sufficient time to adjust plant parameters,
determine the cause of the off-normal condition, and restore
the readings within 1imits. The Completion Time is based on
plant operating experience.

The Completion Time of Required Action A.l has been provided
with a Note to clarify that all RCS DNB parameters for this
LCO are treated as an entity with a single Completion Time,
i.e., the Completion Time 1% on a Condition basis.

(continued)

' (cuntinued)
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BASES (continued)

RCS Pressure, Temperature, and Flow DNBBL;mlt;

ACTIONS
(continued)

——

Pressurizer pressure and RCS flow rate are considered out of
limits if the equipment used to measure these parameters is
determined to be incperable. Required Action A.l1 applies to
restoring such equipment to OPERABLE status.

B.1

If Required Action A.1 is not met within the associated
Completion Time, the plant must be placed in a MODE in which
the LCO does not apply. This is done by placing the plant
in at least MODE 2 within 6 hours. In MODE 2, the reduced
power condition eliminates the potential for violation of
the accident analysis bounds.

The 6 hours is a reasonable time that permits the plant
power to be reduced at an orderly rate in conjunction with
even control of steam generator (SG) heat removal.

€.l

Cold leg temperature i1s a controllable and measurable
parameter, With this parameter not within the LCO limits,
action must be taken to restore the parameter.

The 2-hour Completion Time 1s based on plant operating
experience that shows that the parameter can be restored in
this time period.

RCS cold leg temperature is considered out of limits if the
equipment used to measure cold leg temperature is determined
to be inuperable. Required Action C.1 applies to restoring
such equipment to OPERABLE status.

0.1

If Required Action C.1 is not met within the associated
Completion Time, THERMAL POWER must be reduced to < 30% RTP.
Plant operation may continue for an indefinite period of
time in this condition. At the reduced power level, the
po;entia) for violat” ~f the DNB 1imits is greatly
reduced.

The 6-hour Completic . 1s a reasonable time that permits
power reduction at an orderly rate in conjunction with even
control of SG heat removal.

CEOG STS
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’ BASES (continued)

RCS Pressure, Temperature, and Flow DNBBL;mlti

SURVLUILLANCE
REQUIREMENTS

SR_3.4..1

Since Required Action A.1 allows a Completion Time of

2 hours to restore parameters which arc not within limits,
the 12-hour Surveillance of pressurizer pressure is
sufficient to ensure that the pressure can be restored to a
normal operation, sieady-state condition following load
changes and other expected transient operations. The
12-hour interval has been shown by operating practice to be
sufficient to regularly assess for potential degracation and
verify operation is within safety analysis assumptions,

For this facility, pressurizer pressure is measured as
o1lows:)

SR_3.4.1.2

Since Required Action A.1 allows a Completion Time o/

2 hours to restore parameters which are not within 1imits,
the 12-hour Surveillance of cold leg temperature is
sufficient to ensure that the RCS coolant temperature can be
restored to a normal operation, steady-state condition
following load changes and other expected transient
operations. The 12-hour interval has been shown by
operat1n? practice to be sufficient to recularly assess for
potential degradation and to verify oeperation is within
safety analysis assumptions.

[For this facility, RCS cold leg temperature is measured as
follows:)

SR _3.4.1.3

The 12-hour Surveillance of RCS total flow rate is performed
using the installed flow instrumentation. This Surveillance
verifies RCS flow within the bounds of the analyses. The
12-hour interval hz2s been shown by operating experience to
be sufficient to assess for potential degradation and to
verify operation is within safety analysis assumptions.

This Surveillance is modified by a Note that only requires
performance of this SR in MODE 1. The Note is necessary to
allow measurement of RCS flow at normal operating conditions
at power,

(continued)
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RCS Pressure, Temperature, and Flew DNB L;mlts
B34.1

BASES (continued) .

SURVETLLANCE ;For this facility, RCS total flow rate is measured as
REQUIREMENTS ollows:]
(continued)

SR_3.4.0.4

Measurement of RCS total flow rate by performance of a
precision calorimetric heat balance once every 8 months
allows the installed RCS flow instrumentation to be
calibrated and verifies chat the actual RCS flow is within

the bounds of the analyses.

The intent of the Surveillance Frequency of 18 months is to
reflect the importance of reverifying flow after a refueling
outage where the core has been altered, which ma; have
caused an alteration of flow resistance.

The Surveillance 1s modified by a Note that states SR 3.0.4
is not applicable. The Note is necessary to allow
measurerent of the flow rate at normal operating conditions
at power in MODE 1. The Surveillance cannot be performed in
MODE 2 or below.

REFERENCES 1. [Unit Name] FSAR, Section [15], "[Accident Analysis]."

st~
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RCS Minimum Temperature for Critéc;]:ty
4.2

B 3.4 ~EACTOR COOLANT SYSTEM (RCS)
B 3.4.2 RCS Minimum Temperature for Criticality

BASES

T T T R Y T T 3 T T I T e S T I T R S R ST SR ST TR

BACKGROUND

tstablishing the value for the minimum temperature for
reactor criticality is based upon considerations for:

a. Operation within the existing instrumentation ranges and
accuracies;

b. Operation within the bounds of the existing accident
analyses; and

¢. Operation with the reactor vessel above its minimum nil-
ductility reference temperature when the reactor is
critical.

The reactor coolant moderator temperature coefficient used
in core operating and accident analysis is typically defined
for the normal operating temperature range (532°F to 573°F).
The Reactor Protection Syster eceives inputs from the
narrow range hot leg tempera® e detectors, which have a
range of 520°F to 620°F. The average temperaiire (T ) is
controlled using inputs of the same range. Nomnal 1. for
making the reactor critical is %32°F. Safety and operd.ing
analyses for lower temperature have not been made.

APPLICABLE
SAFETY ANALYSES

The low power safety analyses assume initial temperatures
near the 520*F 1imit. (Ref. 1) These analyses for Design
Basis Accidents (DBAs) establish the acceptance limits for
the minimum temperature for criticality. Reference to the
analyses for these DBAs is used to assess changes to the
facility which could affect the minimum temperature for
criticality, as they relate to the acceptance limits.

This specification preserves 1imits used in the safety
analysis and therefore satisfies Criterion 2 of the NRC
Interim Policy Statement.

CEOG STS
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BASES (continued)

RCS Mirnimum Temperature for Crit;cal:tg
3.4,

LCO

The purpose of the LCO 1s to prevent criticality outside the
norma)l operating regime (532°F to 573°F) and to prevent
operation in an unanalyzed condition.

The LCO is only applicable below 535°F and provides a
reasonable distance to the limit of 520°F. This allows
adequate time to trend its approach and take corrective
actions prior to exceeding the limit,

APPLICABILITY

The reactor has been designed and analyzed to be critical in
MODES 1 and 2 only, and in accordance with this
specification. Criticality is not permitted in any other
MODE., Therefore, this LCO is applicable in MODE 1 and MODE
2 when K, 1.0, Coupied with the applicability
definition or criticality is a temperature limit,

Monitoring is required at and below a T, of 535'F, The
no-load temperature of 544°F is maintainéd by the Steam Dump
Control System,

[For this rlant, {f exceptions are taken to this LCO for
performance of PHYSICS TESTS or other special tests, they
will be specified herein.)

ACTIONS

A.l

If T is below 525°F, restoration is required within

15 mi¥utes. The Completion Time of 15 minutes restricts the
period for operation outside the analyzed limits. The
Completion Time is sufficient for the operator to accomplish
the specified actions.

The RCS minimum temperature for criticality is consid;red
out of limits if the equipment used to measure T

determined to be inoperable. Required Action A. 1°applies to
restoring such equipment to OPERABLE status.

A.2

[f the Required Action is not met within the required
Completion Time, the plant must be placed in a MODE in which
the LCO does not apply. This is done by placing the plant
in MODE 3 within 30 minutes. Rapid reactor shutdown can be

(continued)
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RCS Minimum Temperature for Cr1t;c;11tg
it

. BASES (continued)

ACTINNS readily and practically achieved in a 30-minute period. The
(continue allowed time reflects the v gency of maintaining the plant
within the analyzed range and the ability of the plant to
perform this action.

SURVEILLANCE SR_3.4.2.1
REQUIREMENTS

T 1s required to be verified above 520°F within

1%%ninutes prior to achieving criticality and every

30 minutes thereafter. The 15-minute time period allows the
operator to adjust temperatures or delay criticality so that
the LCO will not be violated. The Z0-minute time is
frequent enough to prevent inadvertent violation of the LCO.

While Surveiilance is required whenever the reactor is
critical and temperature is at or below 535°F, in practice
the Surveillance is most apiropriate during the period when
the reactor is brought critical.

[For this facility, TQw is measured as follows:]

‘ REFERENCES

1. [Unit Name] FSAR, Section [15), "[Title]."
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RCS P/T Limits
B3.4.3

B 2.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.3 RCS Pressure and Temperature (P/1) Limits

BASES

BALKGROUND

A1l components of the RCS are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup)

and shutdown (cooldown) operations, power transients, and
reactor trips. This LCO limits the pressure and temperature
changes during RCS heatup and cooldown, within the design
assumptions and the stress limits for cyclic operation.

LCO 3.4.3 contains P/T limit curves for heatup, cooldown,
and inservice leak and hydrostatic (ISLH) testinp, and Zaca
for the maximum rate of change of reactor coolant
temperature., The heatup curve provides both heatup .nd
criticality Yinits,

Each P/T Vimit curve defines an acceptable region or normal
operation. The usual use of the curves is operatiunal
uidance during heatup or cooldown maneuvering, when loop
/T indications are monitored and compared to the applicable
curve to determine that operation is within the allowable
region.

The LCO establishes operating 1imits that provide a margin
to brittle failure of the reactor vessel and piping of the
reactor coolant pressure boundary (RCPB). The vessel is
the component most subject to brittle failure, and the LCO
limits apply mainly to the vessel. The limits do not apply
to the pressurizer, which has different design
characteristics and operating functions,

10 CFR 50, Appendix G (Ref. 1) requires the establishment of
P/T 1imits for material fracture toughness requirements of
the RCPB materials. Reference 1 requires an adequate margin
to brittle fatlure during normal operation, anticipsted
operational uvccurrences, and system hydrostatic tests, It
mandates the use »7 the American Society of Mechecnicel
Engineers (ASME) Code, Section 111 Appendix G (Ref. 2).

Reference 1 addresses the concern that undetected flaws can
esist in the RCPB components and can result in brittle
(1.on-ductile) failure if subjected to unusual pressure or
thermal stresses. Certain RCS P/T combinations can cause

(continued)
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BASES (continued)

RCS P/T Limits
B 3.4.3

BACKGROUND
(continued)

stress concentrations at flaw locations, which, in turn, can
cause flaw growth and result in failure before the ultimate
strength of the material s reached. Material toughness
resists and can even arrest flaw growth,

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

Linear elastic fracture mechanics (LEF & fhodo1ogy is used
to determine the stresses and materfal tuwyhness a
locations within the RCPB, The LEFM mothodo\ogy follows the
guldanco fven by 10 CFR 80, Appendix G; ASME Section 111,
ppendix G; and {:!u!ltory 5uido 1.99 (Ref. 3{. Although
any place in the RCPB 15 subject to non-ductile failure, the
more resirictive limits 1y to the vesse) beltline, the
vessel closure head, and the vesse! outlet nozzles. With
increased neutron fluence, the vesse) beltline, with base
metals and welds, typically becomes tha most restrictive
region,

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

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

A range of NDT data points for the steel alloy used in
reactor vessel fabrication has been established by testing,
but the exact value of NDT cannot be determined. Therefore,
a nil-ductility reference temperature (RT,,;) has been
established by experimental means, The ngutron
embrittiement effect on the meterial toughness is reflected

(continued)
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. BASES (continued)

RCS P/T Limits
B 3.4.3

BACKGROUND
(continued)

by increasing the RT,. as exposure to neutron fluence
increases.

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

As the RT.. increases with vessel exposure to neutron
fluence .NN the material toughness decreases, the P/T limit
curves are correspondingly adjusted. This gives Timits that
provide pressure boundary protection over the design 1ife of
the vessel, The effect of the RT,. shift is to cause the
pressure 1imit to decrease at a g!%en temperature,

The actus) shift in the RT . of the vessel matertal will be
established neriodically by removing and evaluating the
irradiated reacior vessel material specimens, in accordance
with ASTM £ 185 (Ref. 5) and Appendix H of 10 CFR 50

(Ref. 6). The oporltint P/T 14mit curves wil)l be adjusted,
@s necessary, based on the evaluation findings and the
recommendations of Reference 3.

This specification provides two types of limits:

a. Reactor coolant P/T curves that define allowable
operating regions; and

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

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

The P/T 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
temperature rate of change, one location within the reactor

(continued)
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BASES (conrtinued)

RCS P/T Limits
B3.4.3

BACKGROUND
(continued)

vessel will dictate the most restrictive 1imit. Across the
P/T span of the limit curves, different locations are more
restrictive, a~d, thus, the curves are composites of the
most restrictive regions.

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

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

The criticality 1imit includes the Reference 1 requirement
that the 1imit be no less than 40°F above the heatup curve
or the cooldown curve and not less than the minimum
permissible temperature for the ISLH testing. However, the
criticality Vimit 1s not operationally limiting; a more
restrictive Timit exists in LCO 3.4.2, "RCS Minimum
Temperature For Criticality."

The P/T Timit curves and associated temperature rate of
chenge 1imits are developed in conjunction with stress
analyses for large numbers of operating cycles and provide
conservative margins to non-ductile failure. Although
created (o provide 1imits for normal operations, the curves
also can be used to determine if an evaluation 1s necessary
fur an abnormal transient,

The consequence of violating the LCO limits is that the RCS
has been operated under conditions that could have resulted
in brittle failure of the RCPB, possibly leading to a non-
isolable leak or loss-of-coolant accident. In the event
these 1imits 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 methodology for evaluating
:q ?gerating event that causes an excursion outside the
mits,
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RCS P/T Limits
B3.43

. BASES (continued)

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

SAFETY ANALYSES  (DBA) Analyses. They are prescribed during normal operation
to avoid ercountering pressure, temperature, and temperature
rate-of-change condit'ons that might cause undetected flaws
to propagats and cause non-ductile failure of the RCPB, an
unanalyzed conditi.:, Reference 8 establishes the
methodology for deiermining the P/T 1imits. Since the P/T
1imits are not derived from any DBA, there are no acceptance
1imits related to the P/T 1imits. Rather, the P/T limits
are acceptance 1imits themselves since they preclude
operstion in an unanalyzed condition,

The analyses comprise a number of steps that establish the
1imits., Following are the basic elements:

a. ng11n._§h|_1gmng;;%urg_n:g£111. The reactor coolant
temperature rate of change 1s defined so that normal

plant operation can readily proceed without
constraint, Cooldown and ISLH testing rates of change
are similarly defined. These rates of change become
LCO 1imits, as well as the bases for the heat transfer
calculations,

. b. mum_nm_uﬁm jons. The results
determine the thermal gradient through the vessel

wall. The analyses account for variances in flow rate
and the consequent changes in the rate of heat
transfer between the reactor coolant and the wall
during different stages of heatup and cooldown.

L. meumm%_mnmm_ummnuu
RInpt. ASME Section IIl, Appendix G provides the basis

for RT, .., and Regulatory Guide 1.99 provides the basis
for adflsting RT,,; s a function of neutron fluence
and material conf%ituents and impurities,

d. gnggnm a_LEFM lnllxijﬁ_ta_ﬁilfhliih_lhl_%ll_lJnU&iv
he criterion for setting the limits is that the

combined pressure and temperature stresses cannot
exceed the material toughness for the s?ecific
temperature under examination. The analytical stress
concentration at each location is driven by
postulating specific flaw sizes. Stress intensity
factors for pressure and temperature are calculated
and compared to a reference stress intensity factor.

(continued)

. (continued)
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BASES (continued)

RCS P/T Limits
B34.3

APPLICABLE
SAFETY ANALYSES
(continued)

Safety factors are applied to the pressure stress
intensity factor.

With the material toughness established as & function
of RT, ., stress analyses are performed per Reference 2
to so! the P/T 1imits. The 1imiting location of
maximum stress may vary during heatup or cooldown
operations, depending on pressure, temperature, and
tamperature rates of change.

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

Ad%nll.&ht_ﬁ*:llf- The curves are adjusted for
dif.erences in elevation between the instrument tap
Tocations and the vessel beitline and for system
pressure losses at different stages of heatup or
cooldown, The 1imit curves are also adjusted for the
estimated inetriment aveave of the wide range pressure
and temperature instruments.

The P, T Timit curves must account for a requirement
from Reference 1 that the minimum temperatures of the
closure head flange and vessel flun;. regions must be
at least 120°F above the limiting R, for these
regions when the pressure exceeds 10” of the
preservice hydrostatic test pressure,

The calculation assumes a semi-elliptical sv~face
defect with a depth of one-quarter of the wall
thickness, ¢ T, and a length of 3 T exists first at the
inside of t‘e vessel wall, then &t the outside of the
vessel wall. These dimensions are well within the
current detection capabilities of inservice inspection
techniques. Therefore, the P/T limit curves developed
for this postulated defect are conservative and
grgyide adequate protection against non-ductile
atlure.

To ensure that the radiation embrittlement effects on
the RT.,, are accounted for in the calculations for the
limit Curves, the most Timiting RT.. (of the various
reactor vessel components) 1s used and includes a

(continued)
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RCS P/T Limits

B 5.4.3
. BASES (continued)
APPLICABLE radiation-induced shift corresponding to the end of
SAFETY ANALYSES the fluence period for which heatup and cooldown
(continued) curves are generated, This shift is a function of

both the neutron fluence and the copper and nicke)
contents of the vessel material. The heatup and
cooldown P/T Timit curves include predicted
adjustments for the RT . shift and state the number of
effective full power years for which this shift

applies,

The actua! shift in RT., of the beltline region
materia) will be cstab1§shnd periodically durin?
operational histur{ by removing and evaluating the
irradiation surveillance specimens installed near the
inside wall of the reactor vesse)l in the core area.
Since the neutron spectra at the irradiation samples
and at the vessel inside wal)l are sssentially
fdentical. the measured transition shift for a sample
can be apnlted to the adjacent section of the reactor
vessel. The 1imit curves must be recalculated when
the actua) RT, from the surveil”ince specimens 1is
higher than tﬂg calculated RT ., for the presumed

‘ radiation exposure,

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

LCO The two elements of this |CC are:

a. The limit curves for heatup, cooldown, ISLM testing, and
criticality; and

b. Limits on the rate of change of temperature.

The LCO 1imits apply to al)l components of the RCS, except
the pressurizer.

These 1imits define allowable operating regions and permit a
Targe number of operating cysles while providing a wide
margin to non-ductile failure.

The limits for the rate of change of temperature control the
thermal gradient through the vessel wall and are used as

(continued)

. (cont inued)

CEOG STS B 3.4-17 01/01/90 2:26pm




BASES (continued)

RCS P/T Limits
B 3.4.3

LCO
(continued)

o

inputs for calculeting the heatup, cooldown, and ISLH
testing P/T 1imit curves. Thus, the iLCO for the rate of
change of temperature restricts stresses caused by thermal
gradients and also ensures the validity of the P/T limit
Curves,

Violating the LCO 1imits places the reactor vessel outside
of the bounds of the stress analyses and can increase
stresses 1n other RCPB components. The consequences depend
on several factors, as follow:

a. The severity of the departure from the allowabie
operating pressure temperature regime or the severity
of the rate of change of temperature;

b.  The length of time the 1imits were violated (longer
violations allow the temperature gradient in the thick
vesse! walls to become more pronounced); and

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

APPLICABILITY

The RCS P/T 1imits specification provides a definition of
acceptable operation for prevention of non-ductile (brittle)
failure in accordance with 10 CFR 50, Appendix G (Ref. 1).
Although the P/T limits were developed to provide guidance
for operation during heatug or cocldown (MODES 3, 4, and §)
or ISLH testing, their applicability is at all times in
keeping with the concern for non-ductile failure. The
1imits do not apply to the pressurizer.

During MODES 1 and 2, other Technical Specifications provide
Timits for operation that can be more restrictive than or
supplement these P/T Timits, LCO 3.4.1, "RCS Pressure,
Temperature, and Flow Departure from Nucleate Boiling (DNB)
Limits"; LCO 3.4.2, "RCS Minimum Temperature for
Criticality"; and Safety Limit 2.1, "Safety Limits," also
provide operational restrictions for pressure and
temperature and maximum pressure. Furthermore, MODES 1

and 2 are above the temperature range of concern for
nonductile failure and stress analyses have been performed
for normal maneuvering profiles, such as power ascension or
descent.,

(continued)
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‘ BASES (continued)

RCS P/T Linits
B3.43

APPLICABILITY
(continued)

The actions of this LCO consider the premise that a
violation of the imits occurred during normal plant
maneuvering. Severe violations caused by abnormal
transients, at times accompanied by equipment failures, may
a150 require additional actions from emergency operJting
procedures.

ACTIONS

Al and A2

Operation not within the P/T Timits must be restored to
within the limits. The RCPB must be returred to a condition
that has been verified by stress analyses. Restoration is
in the proper direction to reduce RCPB stress.

The 30-minute Completion Time reflects the urgency of
restorin? the parameters to within the analyzed range.

Most violations will not be severe, and the activity can be
accomplished in this time in a controlled manner,

Besides restoring operation within 1imits, an evaluation is
required to determine if RCS operation can continue. The
evaluation must verify the RCPB integrity remains acceptable
and must be completed before continuing uperation. Severa)
methods may be used, including comparison with pre-analyzed
transients in the stress analyses, new analyses, or
inspection of tne components. The evaluation must be
completed, documented, and approved in accordance with
established plant procedures and administrative controls,

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

The 72-hour Completion Time is reascnable to accomplish the
evaluation. The evaluation for a mild violation 1s possible
within this time, but more severe viclatinns may require
special, event-specific stress analyses or inspections. A
favorable evaluation must be completed before continuing to
operate.

(continued)
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BASES (contirued)

RCS P/T Limits
B 3.43

ACTIONS
(continued)

Condition A is modified by a Note requiring both Required
Action A.]1 and Action A.2 completed whenevar the condition
is entered. The Note emphasizes the need to restore
operation within limits and perform the evaluation of the
effects of the excursion outside the allowable limits.
Restoration alone 15 insufficient because higher-than-
analyzed stresses may have occurred and may have affected
the RCPB integrity,

The combination of RCS pressure and temperature is
considerod out of 1imits 1f the equipment used to measure
RCS pressure or temperature is determined to be inoperable.
Required Actions A.]l and A.2 apply to restoring suc
equipment to OPERABLE status.

Bl *d 8.2

If & Required Action and associated Completion Time of
Condition A are not met, the plant must oo placed in a lower
MODE because: a) the RCS remained in an unacceptable P/T
region for an extended perfod of increased stress, or

b) a sufficiently severe event caused drastic entry into an
unacceptable region, Either possibility indicates a need
for more careful examination of the event, best accomplished
with the RCS at reduced P/T. In reduced conditions, the
possibility of propagation of undetected flaws ‘s decreased.

If the required restoration activity cannot be accomplished
in 30 minutes, Required Actions B.l and B.2 must be
implemented 1o reduce pressure and temperature.

[f the required evaluation for continued operation carnot be
accomplished in 72 bnurs or the results are indeterminate

or unfavorable, action must proceed to reduce pressure and
temperature as specified in Required Actions B.1 and B.2.

A favorable evaluation must be completed, documented, and
approved before returning to operating P/T conditions.
However, if the favoranle evaluation is accomplished while
reducing P/7T conditions, a return to power operation may be
considered without completing Required Actions B.l and B.2.

Pressure and temperature are reduced by placing the plant in
MODE 3 within 6 hours and in MODE § with RCS pressure
< 500 psig within 36 hours.

(continued)
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RCS P/T Limits

B 3.4.2

. BASES (continued)
ACTIONS The 6-hour Completion Time is reasonable based on operating
(continued) experience, to reach the required MODE from full power in an

orderly manner and without challenging plant systems.

The 36-hour Completion Time for achieving MODE § also
considers operating experience to reach the required MODE
from full power without challenging plant systems. The time
permits a soak period, if needed, or a slower cooldown
(~6*F/hr). A soak period may be desirable if a temperature
rate-of-change 1imit has been viclated. The pressure limit
vf 500 psig corresponds to the LCO 3.4.12 LTOP 1imit.

SURVE I LLANCE SR_3.4.3.1
REQUIREMENTS

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

Surveillance for heatup, cooldown, or ISLH testing may be
discontinued when the definition 2iven in the relevant
plant procedure for ending the activity is satisfied.

A Note requires this Surveillance to be performed only
during system heatup, cooldown, and ISLH testing. No
Surveillance requirement is given for criticality operations
because LCO 3.4.2, "RCS Minimum Temperature for
Criticality," contains a more restrictive requirement.

[For this facility, th> combination of RCS pressure and
temperature is measured as follows:)

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

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

(continued)

|
\
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. (continued) ‘
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BASES (continued)

RCS P/T Limits
B3.43

REFERENCES
{continued)

3.

Regulatory Guide 1.99, Revision 2, “"Radiation
Embrittiement of Reactor Vessel Materials," May 1988,

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

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

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

ASME Botler and Pressure Vessel Code, Section XI,
?ppendix £, "Evaluation of Unanticipated Operating
vents ., "

[NRC-approved topical report which defines the
methodology for determining the P/T 1imits.)
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RCS Loops~ MCJES 1 & 2
B34.4
BASES (continued)
APPLICABLE Safety analyses contain various assumptions for the Design

SAFETY ANALYSES Bases Accident (DBA) initia) conditions including RCS
pressure, RCS temperature, reactor power level, core
parameters, and safety system setpoints. The important
aspect for this LCO is the reactor coolant forced fiow rate
which 1s represented by the number of RCS loops in service.

Both transient and steady-state analyses have been performed
to establish the effect of flow on DNB. The transient or
accident analysis for the plant has been performed assuming
four RCPs are in operation. The ma{ority of the plant
safety analyses are based on initial conditions at high core
power or zero power. The accident «nalyses which sve of
most importance to RCP operation are the four pump
coastdown, 300310 pump locked rotor, single pump [broken
shaft or coastdown)], and rod withdrawal events (Ref. 1).

The above analyses are for DBAs that establish the
acceptance 1imits for the RCS loops. Reference to the
analyses for these DBAs is used to assess changes to the RCS
loops as they relate to the acceptance 1imits,

Steady-state DNB analysis had been performed for the four
pump combination. For four pnng operation, the steady-state
ON3 analysis, which generates the pressure temperature and
Safety Limit (1.e., the departure from nucleate boiling
ratio (DNBR) 1imit), assumes a maximum power level of 107%
RATED THERMAL POWER, This 1s the design overpower condition
for four pump operation., The 107% value is the accident
analysis setpoint of the nuclear overpower (high flux) trip
and 1s based on an analysis assumption that bounds possible
instrumentation errors. The DNBR 1imit defines a locus of
pressure and temperature points which result in a minimum
ONBR > the critical heat flux correlation limit.

The number ot loops and the associated RCS flow as
represented by the number of pumps in operation satisfies
Criterion 2 of the NRC Interim Policy Statement because the
flow 1s ar initial condition for transient and steady-state
analyses,

(continued)
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. BASES (continued)

RCS Loops——MODE

o w
GO

LCO

The purpose of this LCO 1s to require adequate forced flow
for core heat removal. Flow is represented by having both
RCS loops with both RCPs in each loep in operatien for
removal of heat by the two SGs. To meet safety analysis
acceptance criteria for DNB, four pumps are required at
rated power.

Each OPERABLE loop consists of two RCPs providing forced
flow for heat transport to an SG which is OPERABLE in
accordance with the Steam Generator Tube Surveillance
Program, RCS loop OPERABILITY also includes the appropriate
flow, level, pressure, and temperature instrumentation for
control, protection, and indication. [These specific
instrumentation channels are:] SG and hence RCS loop,
OPERABILITY with regard to SG water level is ensured by the
Reactor Protection System (RPS) in MODES 1 and 2. A rez-tor
trip places the plant in MODE 3 if any SG Tevel is < [25)%
as sensed by the RPS. The minimum water level to declare
the SG OPERABLE 1s [25)%.

[For this facility, the 7ollowing support systems are
required to be OPERABLE to ensure RCS loop OPERABILITY:)

[For this facility, those required sup?ort systems which,
upon their failure, do not require declaring the RCS loops
inoperable and their justification are as follows:)

APPLICABILITY

In MODES 1 and 2, the reactor is critical and thus has the
potential to produce maximum THERMAL POWER. Thus, to ensure
that the assumptions of the accident analyses remain valid,
all RCS loops are required to be OPERABLE and in operation
in these MODES to prevent DNB and core damage.

Maximum decay heat production is approximately [7]% of RTP.
As such, the forced circulation flow and heat sink
requirements are reduced for lower, non-critical MODES as
indicated by the LCOs for MODES 3, 4, and 5.

Operation in other MODES is covered by LCO 3.4.5 (MODE 3),
LCO 3.4.6 (MODE 4), LCO 3.4.7 (MODE 5, Loops Filled), and
LCU 3.4.8 (MODE 5, Loops Not Filled).

CEOG STS
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RCS Loops—MODES |

§1482
B34

BASES (continued)

ACTTONS A.l

1f the required number of RCS loops 1s not in operation, the
Required Action is to reduce ?ow'r and bring the plant to
This MODE 3 lowers power level and thus reduces the core
heat removal needs and minimizes the possibility of
violating ONB 1imits. It should be noted that the reactor
will trip and place the plant in MODE 3 as scon as the RPS
senses less than four RCPs operating,

The Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power in an
orderly manner and without challenging safety systems.

SURVETLLANCE SR_3.4.4.1
REQUIREMENTS

This Surveillance requires verification of the required
number of loops in operation and reactor coolant circulation
every 12 hours. Verification includes flow rate and
temperature monitoring, which help to ensure that forced
flow is providing heat removal while maintaining the margin
to ONB. The 12-hour interval has been shown by operating
practice to be sufficient to regularly assess degradation
and verify operation within safety analyses assumptions.

In addition, control room indication and alarms will
nermally indicate loop status.

sR_3.4.4.2

This SR provides the means necessary to determine $G
OPERABILITY in &n operational MODE. The requirement to
demonstrate SG tube 1ntegritg in accordance with the Steam
Generator Tube Surveillance Program emphasizes the
importance of SG tube integrity. Even though this
Surveillance cannot be performed at normal operating
conditions, its inclusion in this specification is necessary
to invoke the Technical Specification reguirement for this
important inspection program. The preservice, inservice,
and, if required, augmented inservice inspections performed
at shutdown are to demonstrate SG performance and gauge its
reliability. During operating conditions, the best

(continued)

(continued)
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RCS Loops—MODES | & 2
B 3.4.4
‘ BASES

(continued)
SURVEILLANCE indication of SG operation is the RCS water inventory
REQUIKEMENTS balance performed in accordance with the requirements of
fcontinued) LCO 3.4.13, "RCS Operationa)l LEAKAGE."
REFERENCES 1,

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

S TITIBDMTIETRS L
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RCS Loops—MODE 3
8 3.4.5

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.5 RCS Loops—MODE 3

BASES

T T R S S S T AR A T I T S R T e A SRR,

BACKGROUND

The primary function of the RCS loops in MODE 3 is removal
of decay heat and transfer of this heat, via the steam
generators (SGs), to the secondary plant fluid. The
secondary function of the reactor coolant is to act as a
carrier for soluble neutron poison, boric acid.

In MODE 3, reactor coolant pumgs (RCPs) are used to provide
forced circulation heat removal during heatup and cooldown.
The MODE 3 dec;g heat removal requirements are low enough
that & single RCS loop with one RCP is sufficient to remove
core decay heat, However, two RCS loops are required to oe
OPERABLE to satisfy the single failure criterion. Only one
RCP ngod be OPERABLE to declare the associated RCS loop
OPERABLE.

Reactor coolaint natural circulation is not normally used but
it is sufficient for core cooling. However, natural
circulation does not provide turbulent flow conditions.
Therefore, boron reduction in nstural circulation is
prohibited because mixing to obtain a homogeneous
concentration in all portions of the RCS cannot be ensured.

APPLICABLE
SAFETY ANALYSES

Analyses have shown that the od withdrawal event from

MODE 3 with one RCS loop in operatiun is bounded by the rod
withdrawal initiated from MODE 2. The analysis of the rud
withdrawal evert establishes the acceptance limits for the
RCS l1oops in MODE 3. Reference to the anal{sis for this
event 1s used to assess changes to the RCS loops as they
relate to the acceptance limits,

failure to provide heat removal may result in challenges to
a fission-product barrier. The RCS loops are part of the
primary success path which functions or actuates to prevent
or mitigate a Design Basis Accident or transient that either
assumes the failure of, or presents a challenge to, the
integrity of a fission product barrier. As such, this LCO
satisfies Criterion 3 of the NRC Interim Policy Statement.

CEOG STS
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LASES  (continued)

RCS Loops—~MODE 3
B 3.4.5

LCO

The purpose of this LCO 1s to require two RCS loops to be
available for heat removal thus providing redundancy. The
LCO requires the two loops to be OPLRABLE with the intent of
requiring both SGs to be capable (> 25% water level) of
transferring heat from the reactor coolant at a controlled
rate. Forced reactor coolant flow is the required way to
transport heat, although natural circulation flow provides
adequate removal. A minimum of one running RCP meets the
LCO requirement for one loop in operation.

The LCO Note gormits a limited period of operation without
RCPs. A1 RCPs may be de-energized for < 1 hour per 8-hour
perfod. This means that natural circulation has been
estab).shed. When in natural circulation, boron reduction
is prohibited because &n even concentration distribution
throughout the RCS cannot be assured. Core outlet
temperature is to be maintained at ieast 10°F below the
saturation temperature so that no vepor bubble may form and
possibly cause a natural circulation flow obstruction.

In MODES 3, 4, and 5, 1t {s sometimes necessary to stop all
RCPs or shutdown cooling (SDC) p forced circulation
(e.g., change operation from one SDC train to the other,
perform surveillance or startup testin?. perform the
transition to and from SDC System cooling, or to avoid
operation below the RCP minimum net positive suction head
Timit). The time period is acceptable because natural
circulation is adequate for heat removal, or the reactor
coolant temperature can be maintained subcooled and boron
stratification affecting reactivity control is not expected.

An CPERABLE loop consists of at Teast one RCP providin
forced flow for heat transport and an SG which is OPERABLE
in accordance with the Steam Generator Tube Surveillance
Program. RCS loop OPERABILITY also includes the appropriate
flow, level, pressure, and temperature instrumentation for
control, protection, and indication. ([These specific
instrumentation channels are:] An RCP is OPERABLE if it is
capable of being powered and is able to provide forced flow
if required.

[For this facility, the following support systems are
required to be OPERABLE to e&nsure RCS loop OPERABILITY in
MODE 3:)

(continued)
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RCS Loops—MODE 3
B 3.4.5

. BASES (continued)

LCO (For this facility, those required support systems which,
{continued) upon their failure, do not require declaring the RCS loops
fnoperable in MODE 3 and their justification are as
follows:)

APPLICABILITY In MODE 3, the heat load is lower than at power, therefore
one RCS loop in operation is adequate for transport and heat
removal. A second RCS loop is required OPERABLE but not in
operation for redundant heat removal capability.

Operation in other MCDES is covered by LCO 3.4.4 (MODES |
and 2), LCO 3.4.6 (MODE 4), LCO 3.4.7 (MODE 5, Loops
Filled), and LCO 3.4.8 (MODE 5, Loops Not Filled).

ACTIONS Al

1f one required RCS loop 1s inoperable, redundancy for
forced flow heat removal has been lost.

The Required Action is restoration of the RCS loop to
OPERABLE scatus within a Compietion Time of 72 hours. This
time allowance is a justified period to be without the
redundant non-operating loop because a single loop in
operation has a heat transfer capability greater than that
needed to remove the decay heat produced in the reactor
core.

8.l

If restoration is not possible within 72 hours, the unit
must be placed in MODE 4. In MODE 4, the plant may be
placed on the SDC System. The allowed Completion Time of
12 hours 1s compatible with required operation to achieve
cooldown and depressurization from the existing plant
condition without challenging plant systems.

C.Jland C.2

If no Toop 1s in operation, except as provided in Note 1 in
the LCO section, all cperations involving a reduction of RCS

(continued)

. (continued)
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BASES (continurd)

RCS Loops~~MODE 3
B3.4.5

ACTIONS
(continued)

boron concentration must be immedictely suspended. This is
necessary because boron dilution requires forced circulation
for proper homogenization. Action to restore one RCS loop
to operation shall be immediately initiated and continued
until one RCS loop is restored to operation. The immediate
Completion Times reflect the importance of maintaining
operation for heat removal.

SURVE TLLANCE
REQUIREMENTS

SR_3.4.5.1

This Surveillance requires verification of the required
number of RCS loops in operation and reactor coolant
circulation every 12 hours. Verification includes flow rate
and temperature monitoring, which help ensure that forced
flow is providing heat removal while maintaining the margin
to departure from nucleate boti.ing. The 12-hour interva

has been shown by operating practice to be sufficient to
regularly assess degradation and verify operation within
safety analyses assumptions. In addition, contro) room
indication and alarms will normally indicate loop status.

SR_3.4.5.2

This Surveillance requires verification of water level in
each SG 1s » 25% every 12 hours. An adequate SG water level
is required in order to have a heat sink for removal of the
core decay heat from the reactor coolant, The 12-hour
interval has been shown by operating practice to be
sufficient to regularly assess degradation and verify
operation within the safety analyses assumptions.

[For this facility, SG water level is measured as follows:)

SR_3.4.5.3

Verification that the required number of RCPs are OPERABLE
ensures that single failure criterion is met and that an
additional RCS loop can be placed in operation, 1f needed,
to maintain decay heat removal and reactor coolant
circulation. Verification is pe.formed by verifying proper
breaker alignment and power availability to the required

(continued)
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RCS Loops—-MODE 3

B 3.4.5
‘ BASES (continued)
SURVEILLANCE RCPs. The Frequency of 7 days is considered reasonable in
REQUIREMENTS view of other administrative controls available and has been
(continued) shown to be acceptable by operating experience.
REFERENCES Noe.
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RCS Loops—MODE 4
B 3.4.6

. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.6 R(S Loops—MODE 4

BASES

BACKGROUND In MODE 4, the primary function of the RCS loops is the
removal of decay heat and transfer of this heat to the steam
generator(s) (SG(s)) or shutdown cooling (SDC) heat
exchangers. The secondary function of the reactor coolant
1s to act as a carrier for soluble neutron poison, boric
acid.

In MODE 4, either =eactor coolant pumps (RCPs) or SDC trains
can be used for coolant circulation. The intent of this LCO
is to provide forced flow from at least one RCP or one SDC
train for decay heat removal and transport. The flow
provided by one RCP loop or SDC train is adequat~ for heat
removai. The other intent of this LCO is to require that two
n;t2s ?: available to provide redundancy for heat removal
(Ref, ‘

‘; APPLICABLE In MODE 4, RIS circulation is considered in the
*  SAFETY ANALYSES  determination of the time available for mitigation of the
accidental boron dilution event. The RCS loops and SDC
trains provide this circulation.

The analysis for the boron dilution event establishes the
acceptance limits for the RCS loops in MODE 4, Reference to
the nalysis for this event is used to assess changes to the
RCS loops as they relate to the acceptance limits.

Failure to provide decay heat removal may result in
challenges to a fission-product barrier. Although the SDC
trains do not meet any specific criterion of the NRC Interim
Policy Statement, they were identified in the Policy
Statement as an important contributor to risk reduction, and
this LCO is thus retained as a Specification.

(continued)
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BASES (continued)

RCS Loops-—»ﬂgb

£ 4
B3.4.6

LCO

The purpose of this LCO is to require that at least two
loops or trains, RCS or SDC, be OPERABLE in MODE 4 and one
of these leops or trains be in operation., Any one loop or
train in operation provides enough flow to remove the decay
heat from the core with forced circulation., An additional
1002 or train is required to be OPERABLE to meet the single
failure criterion,

The LCO Note | permits all RCPs and SDC pumﬁs to be stopped
for 1 hour per B-hour period. This means that natural
circulation has been established using the SGs. With the
RCS in natura) circulation, ooron reduction is prohibited
because an even concentration distribution throughout the
RCS cannot be assured. Core outlet temperature is to be
maintained at least 10°F below saturation temperature so
that no vapor bubble may form and possibly cause a natura)
circulation flow obstruction, i(he response of the RCS
without the RCPs or SDC pumps depends on the core decay heat
load and the length of time that the pumps are stopped. As
decay heat diminishes, the effects on RCS temperature and
pressure diminish, Without cooling b{ forced flow, higher
heat loads will cause the reactor coolant temperature and
pressure to increase at a rate proportional to the deca

heat load. Because pressure can increase, the applicable
system pressure limits (pressure and temperature (P/T)
Timits or low temperature overpressurize protection (LTOP)
1imit) must be observed and forced SDC flow or heat removal
via the steam generators must be reestablished prior to
reaching the pressure 1imit. The circumstances for stopping
both RCPs or SDC pumps are to be limited to:

a. Situations where pressure and temperature increases
can be maintained well within the allowable pressure
(P/T and LTOP) and 10*F subcooling limits; or

b. Situations where an alternate heat removal path(s)
through the SG(s) is in operation.

The LCO Note prohibits boron dilution when forced flow is

stopped because an even concentration distribution cannot be
assured.

(continued)
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RCS Loops—MODE 4

B 3.4.6
. BASES (continued)
LCO The LCO Note 2 requires that either of the following
(continued) two conditions be satisfied before an RCP may be started

with any RCS cold leg temperature < 285°F:
a. Pressurizer water level must be < 35%; or

b. Secondary water temperature in each SG must be < 100*F
above each of the RCS cold leg temperatures.

Satisfying either of the above conditions will preclude a
large pressure surge in the RCS when the RCP is started.

An OPERABLE RCS loop consists of at least one OPERABLE RCP
and an SG that is OPERABLE in accordance with the Steam
Generator Tube Surveillance Frogram and has the minimum
water level specified in SR 3.4.6.2. RCS Toop OPERABILITY
also includes the appropriate flow, level, pressure, and
temperature instrumectation for control, protection, and
indication. [These specific instrumentation channels are:)

Similarly, for the SDC System, an OPERABLE SDC train is
composed of the OPERABLE SDC pump(s) providing forced filow
to the SDC heat exchanger(s). along with appropriate flow
and temperature instrumentaticn for control and indication.
[These specific instrumentation channels are:] RCPs and SDC
pumps are OPERABLE if they are capable of being powered and
are able to provide forced flow if required.

[For this facilicy, the following support systems are

required to be OPERABLE to ensure RCS loop OPERABILITY in
MODE 4:)

[For this facility, those required support systems which,
upon their failure, do not require declaring the RCS loops
1no€er|b1e in MODE 4 and their justification are as
follows:)

APPLICABILITY In MODE 4, this LCO applies because it is possible to remove
core decay heat and Lo provide proper boron mixing with
either the RCS loops and SGs or the SDC System.

(continued)
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BASES (continued)

RCS Loops—MODE 4
B3 Aaé

APPLICABILITY
(continued)

Operation in other MODES is covered by LCO 3.4.4 (MODES 1
and 2), LCO 3.4.5 (MODE 3), LCO 3.4.7 (MODE &, Loops
Filled), and LCO 3.4.8 (MODE 5, Loops Not Filled).

ACTIONS

Al

If only one required RCS loop s OPERABLE and in operation,
redundancy for heat removal is lost, The Reguired Action is
to initiate activities to restore a second loop or train to
OPERABLE status. The Completion Time of 15 minutes
emprasizes the ‘mportance of maintaining the availability of
two paths for heat removal,

B.l.and B.2

If only one required SDC train is OPERABLE and in operation,
redundancy for heat removal 1s lost. The Required Action is
to restore a second leop or train to OPERABLE status within
] hour. The Com.letion Time is based on the fact that one
Toop 15 sti1] available for cooldown for the reduced heat
loads of this operating mode. 1f Required Action B.1 cannot
be accomplished within the recuired Completion Time and an
SDC train s OPERABLE, the plant must be placed in MODE §
within the next 24 hours. Placing the plant in MODE & is a
conservative action with regard to decay heat removal, With
only one SDC train OPERABLE, redundancy for decay heat
removal is lost and, in the event of & Toss of the remaining
SOC train, it would be safer to initiate that loss from

MODE & (< 200°F) rather than MODE 4 (200-300°F). The
Completion Time of 25 hours is reasonable, bised on
operating experience, to reach MODE 5 from MODE 4, with only
one SOC train operating, in an orderly manner and without
challenging piant systems,

Ll and C.2

If no RCS loops or SOC trains are OPERABLE or in operation,
except during Conditions permitted by Note 1 in the LCO
section, a11 operations involving a recuction of RCS boron
concentration must be suspended and action to restore one
RCE lcop or SDC train to OPERABLE status and operation must
be initiated. Boron dilution requires forced circulation
for proper mixing, and the margin to criticality must not be

(continued)
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KCS Loops——MODE 4
B3.4.6

. BASES (continued)

ACTIONS reduced in this type of operation. The immediate Completion
{continued) Times refiect the importance of maintaining operation for
decay heat removal. The action to restore must continue
until one loop or train is restored to operation.

SURVEILLANCE SR_3.4.6.1

REQUIREMENTS
This Surveillance reyuires veritication of the required loop
or train in operation every 12 hours to ensure forced flow
is providing heat removal. Verification includes flow rate
and tompercgure monitoring. The 12-hour interval has been
shown by operating practice to be sufficient to regulariy
assess degradation and verify operation within safety
analyses assumptions. In addition, control room indication
and alarms will normally indicate loop status.

SR_3.4.6.2

This Surveillance requires verification of water level in
the required SGs » 25% every 12 hours. An adequate SG water
level 1§ required in order to have a heat sink for removal
of the core decay heat from the reactor coolant, The
12-hour interval has been shown by operating practice to be

sufficient to regularly assess degradation and verify
operation within safety analyses assumptions.

SR_3.4.63

Verification that the required number of loops or trains are
OPERABLE ensures chat additional RCS loops or SDC trains can
be placed in operation, if needed to maintain decay heat
removal and reactor coolant circulation. Verificacion is
performed by verifying proper breaker alignment and power
available to the required pumps. The Frequency 27 7 days is
considered reasonable in view of other administrative
controls available and has been shown to be acceptable by
operating experience.

REFERENCES 1. Generic Letter 88-17, "Loss of Decay Heat Removal,"
U.§. Nuclear Regulatory Commission, October 17, 1988,

w
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RCS Loops—MODE §, Loops Filled
B3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.7 RCS Loops—MODE 5. Loops Filled

BASES

BACKGROUND

In MODE 5 with the RCS loops filled, the primary function of
the reactor coolant if to remove decay heat and transfer
this heat to the steam generator(s) (5G(s)) or shutdown
cooling (SDC) heat exchangers. While the principal means
for decay heat removal (DHR) 1s via the SDC System, the SGs
are specified as a backup means for redundancy. Even though
the $6s cannot produce steam in vhis MODE, they are capable
of being a heat sink due to their large contained volume of
secondary water. As long as the SG water is at a lower
temperature tuan the reactor coolant, baat transfer will
octour. The rate of heat transfer is directly proportional
to the temperature difference. The secondary function of
the reactor coolant is to act as a carrier for soluble
neutron poison, boric acid.

In MODE 5 with RCS loops filled, the SDC trains are the
principal means for heat removal. The number of trains in
operation can vary to suit the operational needs. The
intent of this LCO is to provide forced flow from at least
one SDC train for decay heat removal and transport. The
flow provided by one SDC train is adequate for decay heat
removal. The other intent of this LCO is to require that a

second puth be available to provide redundancy for heat
removal (Ref. 1).

The LCO provides for redundant paths of decay heat removal
capability. The first path can be an SDC train which must
be OPERABLE and in operation. The second path can be
another OPERABLE SDC train, or through the steam generators,
each having an adequate water level,

APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The SDC trains provide
this circulation.

(continued)
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BASES (continued)

RCS Loops-—MODE 5, Loops Filled
B 3.4.7

APPLICABLE
SAFETY ANALYSES
(continued)

The analysis for the accidental boron dilution event
establishes the acceptance limits for the RCS loops in

MODE &. Reference to the analysis for this event is used to
assess changes to the RCS lnops as they relate to the
acceptance limits,

Failure to provide decay heat removal may chalienge the
integrity of a fission-product tarrier. Although the SOC
trains do not meet any specific criterion of The NRC Interim
Policy Statement, they were identified in the Policy
Statement a3 an important contributor to risk reduction, and
this LCO is thus retained as a Tec.nical Specification,

LCO

The purpose of this LCO is to reguire that «i least one of
the SOC trains be OPERABLE and in operation with an
additional SDC train OPERABLE or two SGs with secondary-side
water level > [25% wide range]. One SDC train provides
sufficient forced circulation to perform the safety
functions of the reactor coolant under these conditions,
The second SDC train is normally maintained OPERABLE as a
backup to the operating SDC train and satisfies the single
failure criterion. However, 1f the standby SDC train is not
OPERABLE, a sufficient alternate method of satisfying the
single failure criterion is two SGs with their secondary-
side water levels > [25% wide range]. Should the operating
ﬁDC train fail, the SGs could be used to remove the decay
eat.

The LCO Note 1 permits all SOC pumps to be stopped for up to
1 hour per 8-hour period. The circumstances for stopping
both SOC trains are to be limited to:

a. Situations where pressure and temperature (P/T)
increases can be maintained well within the allowable
pressure (P/T and low temperature overpressure
protection) and 10*F subcooling limits; or

b. Situations where an alternate heat removal path(s)
through the SG(s) is in operation.

The LCO Note prohibits boron dilution when SDC forced flow
is stopped because an even concentration distribution cannot
be assured. Core outlet temperature is to be maintained at

(continued)
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RCS Loops—MODE 5, Loops Fil'ed

B 3.4.7
' BASES (continued)
LCO least 10°F below saturation temperature so that no vapor
(continued) busble would form and possibly cause a natural circulation

flow obstruction. In this MODE, the SG(s) can be used as a
backup for SDC heat removal. To ensure their availability,
the RCS loop flow path is to be maintained with subcooled
1iquid.

In MODE 5, it is sometimes necessary to stop all RCP or SOC
forced circulation. This is permitted to change operation
from one SDC train to the other, perform surveillance or
startup testing, perform the transition to and from the SDC,
or to avoid operation below the RCP minimum net positive
suction head limit. The time period is acceptable because
natural circulation is acceptable for heat removal, the
reactor coolant temperature can be maintained subcooled, and
bo on stratification affecting reactivity control ‘s not
expected.

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

The LCO Note 3 requires that either of the following two
conditions be satisfied before a reactor coolant pump (RCP)
may be started with any RCS cold leg temperature < 285°F:

1 Pressurizer water level must be < 35%; or

2. Secondary water temperature in each SG wust be < 100°F
above each of the RCS cold leg temperatures,

Satisfying either of the above conditions will preclude a
Tow temperature overpressure event due to a thermal
transient when the RCP is started.

Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of SDC
trains from operation when at least one RCP is in operation.
This Note provides for the transition to MODE 4 where

an RCP is permitted to be in operation and replaces the heat
removal function provided by the SDC trains,

(continued)
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BASES (continued)

RCS Loops-—-MODE 5, Loops Filled
B 3.4.7

LCO
(continued)

An OPERABLE SDC train 1s composed of an OPERABLE SOC pump
and an OPERABLE SDC heat exchanger @long with the
appropriate flow and temperature irstrumentatior for
control, protection, and indication. [These specific
instrumentation channels are:)

SOC pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required. An OPERABLE SG
can perform as a heat sink when 1t has an adequate water
level and is OPERABLE in accordence with the SG Tube
Surveillance Program.

[For this facility, the following support systems are
required to be OPERABLE to ensure RCS loop OPERABILITY in
MODE 5:)

[For this facility, those required support systems which,
upon their failure, do not require declaring the RCS Toops
inoperable in MODE 5 and thair justification are as
follows:)

APPLICABILITY

In MODE 5 with loops filled, forced circulation is provided
by this LCO to remove decay heat from the core and to
provide proper boron mixing. One train of SDC provides
sufficient circulation for these purposes.

Operation in other MODES is coverad by LCOs 3.4.4 (MODES 1
and 2), 3.4.5 (MODE 3), 3.4.6 (MODE 4), and 3.4.8 (MODE 5,
Loops Not Filled).

ACTIONS

Al and A.2

If only one SDC train is OPERABLE and in operation, and less
than two SGs have secondary-side water levels > [25% wide
range], redundancy for heat removal 1s lost.

The Required Action is to initiate action to restore a
second train to OPERABLE status or initiate action to
restore the water level in the required SGs, and the action
must be taken within 15 minutes. Either Required Action A.l
or A.2 will restore redundant decay heat removal paths. The

(continued)
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. BASES (continued)

RCS Loops——MODE 5, Loops Filled
B3.4.7

ACTIONS
(continued)

Completion Times of 15 minutes emphasize the importance of
maintaining the availability of two paths for heat removal.

B.l and B.2

If no train is OPERABLE or in operation, excepl as provided
in Note 1 in the LCO, al)l operations invoiving the reduction
of RCS boron concentration must be suspenued and actien to
restore an SDC train to OPERABLE status and operation must
be initiated. Boron dilution requires forced circulation
for proper mixing and the margin to criticality must not be
reduced in this type of operation. The immediate Completion
Time reflects the importance of maintaining operation for
decay heat removal. The action to restore must continue
unti! one train 1s restored.

SURVEILLANCE
REQUIREMENTS

SR_3.4.7.1

This Surveillance requires verification that at least one
SOC train is in operation and circulating reactor coolant
every 12 hours, Verification includes flow rute and
temperature monitoring, which help ensure that forced flow
is providing heat removal while maintaining the margir to
the departure from nucleate boiling. The 12-hour Freouency
has been shown by operating practice to be sufficient to
regularly assess degradation and verify operation within
safety analyses assumptions. In addition, control room
indication and alarms will normally indicate loop status.

SR_3.4.7.2

Verifying the SGs are OPERABLE by ensuring their secondary-
side water levels are > [25% wide range] ensures that the
single failure criterion is met if the second SDC train is
not OPERABLE. The Note requires the Surveillance when the
LCO requirement is being met by use of the SGs. [If both SDC
trains are OPERABLE, this Surveillance is not needed. The
12-hour Frequency has been shown by operating practice to be
sufficiunt to regularly assess degradation and verify
operation withi» safety analyses assumptions.

(continued)
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RCS Loops—=MODE §, Loops Filled
B 3.4.7

RASES (continued)

SURVEILLANCE SR_3.4.7.3
RUQUIREMENTS

‘continued) Verification that the second SDC train is OPERABLE ensures
that the single tailure criterion is met. The requirement
also ensures that the additional train can be placed in
operation, if needed, to maintain decay heat removal and
reactor coolant circulation., Verification is performed by
verifyin? proper breaker alignment and power available to
the required pumps. The Frequency of 7 days is considered
reasonable in view of other administrative controls
available and «& been shown to be acceptable by operating
experience,

REFERENCES 1. Generic Letter RB-17, "Loss of Decay Heat Removal,"
U.S. Nuclear Regulatory Commission, October 17, 1988,
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RCS Loops=—MODE 5, Loops Not Filled
B 3.4.8

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

BASES

BACKGROUND

In MODE 5 with the RCS loops not filled, the primary
function of the reactor coolant is the removal of decay heat
and transfer of this heat to the shutdown cooling (SDC) heat
exchangers. The steam generators (Sesz are not available as
2 heat sirk when the loops are not filled. gEach facility
shall define what is meant by "loops not filled" for each SG
design, A'so, each facility shall expand this definitien
and backgrcund section to cover the mid-loop operation
concerns eipressc * in GL 88-17, "!oss of Decay Heat
Removal," .0 CFR 50.54(f). (Ref. 1)] The secondary function
of the reactor coolant is to act as a carrier for soluble
neutron poison, boric acid.

In MODE § with loops not filled, only the SDC System can be
used for coolant circulation, The number of trains in
operation can vary to suit the operational needs. The
intent of this LCO is to provide forced flow from at least
one SDC train for decay heat removal and transport. The
other intent of this LCO 1s to require that two paths be
avai’ ble to provide redundancy for heat removal.

APPLICABLE
SAFETY ANALYSES

In MODE §, RCS circuiation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The SDC trains provide
this circulation. The flow provided by one SDC train is
adequate for heat removal and for boron mixing.

The analysis for the accidental boron dilution event
establishes the acceptance 1imits for the RCS loops in

MODE 5. Reference to the analysis for this event is used to
assess changes (o the RCS loops as they relate to the
acceptance limits,

Failure to provide decay heat removal may result in
challenges to a fission-product barrier. Although the SDC
trains do not meet any specific criterion of the NRC Interim
Policy Statement, they were identified in the Policy

(continued)
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RCS Loops——MODE 5, Loops Not Filled
B3.4.8

BASES (continued) .

APPLICABLE Statement as an important contributor to risk reduction, and
SAFETY ANALYSES  this LCO is thus retained as a Technical Specification.
(continued)

LCO The purpose of this LCO is to require that a minimum of two
SDC trains be OPERABLE and one of these trains be in
operation. An OPERABLE train is one that has the capability
of transferring heat from the reactor coolant at a
controlled rate. Heat cannot be removed via the SDC System
unless forced flow is used. A minimum of one running SOC
pump meets the LCO requirement for one train in operation,
An additional SOC train is required to be OPERABLE to meet
the single fatlure criterion,

The LCO Note 1 permits the SDC pumps to be de-energized for
< 15 minutes when switching from one train to the other.

The circumstances for stopping both SDC pumps are to be
Timited to situations when the cutage time is short and
temperature i1s maintained < [160C]*F. The LCO Note prohibits
boron dilution or draining operations when SDC forced flow
is stopped.

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

An OPERABLE SDC train {s composed of an OPERABLE SDC pump
providing forced flow to an OPERABLE SDC heat exchanger,
along with the appropriate flow and temperature
instrumentation for control, protection, and indication.
[These specific instrumentation channels are:] SDC pumps
are OPERABLE if they are capable of being powered and are
able to provide flow if required.

[For this facility, the following support systems are
required to be GPERABLE to ensure RCS Toop OPERABILITY in
MODE 5:]

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

(continued)
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RCS Loops—MODE &, Loops Not Filled
B 3.4.8

‘ BASES (continued)

LCO inoperable in MODE 5 and their justification are as
(continued) follows:)

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

Uperation in other MODES is covered by LCOs 3.4.4 (MODES 1
and 2), 3.4.5 (MODE 3), 3.4.6 (MODE 4), and 3.4.7
(MODE 5, Loops Filled).

ACTIONS Al

If only one required SDC train is OPERABLE and in operation,
redundancy of heat removal is lost. The action is to
initiate activities to restore a second train to OPERABLE
status and the action must be taken within 15 minutes. The
Comple! "~n Time emphasizes the importance of maintaining the
availabiiity of two paths for heat removal.

. B.1 and 8.2

If both required SDC trains are inoperable or the required
train is not in operation, except as provided by Note 1 in
the LCO, the action requires immediate suspension of any
operation for boron reduction and requires action to
immediately start restoration of one train to OPERABLE
status and operation. The immediate Completion Time
reflects the importance of maintaining operation for decay
heat removal. The action to restore must continue until one
train is restored.

SURVEILLANCE SR_3.4.8.1
REQUI'EMENTS

This surveillance requires verification that at least one
train is in operation and circulating reactor coolant every
12 hours. Verification includes flow rate and temperature
monitoring, which help ensure that forced flow is providing
heat removal while maintaining the margin to departure from
nucleate boiling. The 12-hour Frequency has been shown by

(continued)

. (continued)
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BASES (continued)

RCS Loops=—MODE 5. Loops Not Filled
B 3.4.8

SURVETLLANCE
REGUIREMENTS
(continued)

operating practice to be sufficient to regularly assess
degradation and verify operation within safety analyses
assumptions.

Sh.3.4.8.2

Verification that the required number of trains are OPERABLE
ensures that the single failure criterion is met. The
requirement also ensures that additional trains can be
placed in operation, if needed, to maintain decay heat
removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power
available to the required pumps. The Frequency of 7 days is
considered reasonable in view of other administrative
controls available and has been shown to be acceptable by
operating experience.

REFERENCES

|. Generic Letter 88-17, "Loss of Decay Heat Removal,"
U.S. Nuclear Regulatory Commission, October 17, 1988.
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B 3.4.9
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BASES (continued)

Pressurizer
B 3.4.9

BACKGROUND
(continued)

assuring that pressure relief devices PORVs or code safety
valves) can control pressure by steam relief rather than
water relief. If the level limits were exceeded prior to a
transient that creates a large pressurizer insurge volume
leading to water relief, the maximum RCS pressure might
exceed the design safety limit of 2750 psig or damage may
occur to the PCRV or pressurizer code safety valves.

The requirement to have two groups of pressurizer heaters
assures that RCS pressure can be maintained. The
pressurizer heaters maintain RCS pressure to keep the
reactor coolant subcooled. Inability to control RCS
pressure during natural circulation flow could result in a
loss of single phase flow and a decreased capability to
remove core decay heat.

APPI ICABLE
SAFETY ANALYSES

In MODES 1, 2, and 3, the LCO requirement for a steam bubble
is reflected implicitly in the accident analyses. No safety
analyses are performed in lower MODES. All analyses
performed from a critical reactor condition assume the
existence of a steam bubble and saturated conditions in the
pressurizer. In making this assumption, the analyses
neglect the small fraction of non-condensible gases normally
present. The steam bubbie limits the volume of nor-
condensible gases.

Safety analyses presented in the FSAR do not take credit for
pressurizer heater operation, however, an implicit initial
condition assumption of the safety analyses is that the KCS
is operating at normal pressure,

The maximum Tevel 1imit is of prime interest for the loss of
main feedwater (LOMFW) event Conservative safety analyses
assumptions for this event indicate that it produces the
largest increase of pressurizer level caused by a moderate
frequency event. Thus, this event has been selected to
establish the pressurizer water level limit. Assuming
oroper response action by emergency systems, the level limit
prevents water relief through the pressurizer safety valves.
Since prevention of water relief is a goal for abnormal
transient operation rather than not exceeding the higher
safety Timit, the value for pressurizer level is nominal and
is not adjusted for instrument error.

(continued)
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Pressur izer
B 3.4.9

‘ B 3.4 REACTOR COOLANT SYSTEMS (RCS)
B 3.4.9 Pressurizer

BASES

BACKGROUND

The pressurizer provides a point in the RCS where liquid and
vapor are maintained in equilibrium under saturated
conditions for pressure control purposes to preveni bulk
boiling in the remainder of the RCS. Key functions include
naintagning required primary system pressure during steady-
state operation and 1imiting the pressure changes caused by
reactor coolant thermal expansion and contraction during
normal load transients,

The pressure control components addressed by this LCO
include the pressurizer water volume, the heaters, and the
heater control and power supplies. Pressurizer safety
valves and pressurizer power-operated relief valves (PORVS)
are addressed by LCO 3.4.10, "Pressurizer Safety Valves,"
and LCO 3.4.11, "Pressurizer Power-Operated Relief Valves
(PORVs)," respectively.

The maximum water level 1im‘t has been established to ensure
that a Tiquid-to-vapor interface exists to permit RCS
pressure control, using the sprays and heaters, during
normal operation and proper pressure response for
anticipated design basis transients. The water level limit
serves two purposes:

a. Pressure control during normal operation maintains
subcooled reactor coolant in the loops and thus, in
the preferred state for heat transport; and

b. By restricting the level to a maximum, expected
transient reactor coolant volume increases
(pressurizer insurge) wili not cause excessive level
changes which could result in degraded ability for
pressure control,

The maximum Jevel 1imit permits pressure control equipment
to function as designed. The limit preserves the steam
space during normal operation, thus, both sprays and heaters
can operate to maintain the design operating pressure. The
level Timit also prevents filling the pressurizer (water
solid) for anticipated design basis transients, thus

(continued)
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BASES (continued)

Pressurizer
B 3.4.9

BACKGROUND
(continued)

assuring that pressure relief devices PORVs or code safety
valves) can control pressure by steam relief rather than
water relief. If the level limits were exceeded prior to a
transiert that creates a large pressurizer insurge volume
leading to water relief, the maximum RCS pressure might
exceed the design safety 1imit of 2750 psig or damage may
occur to the PORV or pressurizer code safety valves.

The requirement to have two groups of pressurizer heaters
assures that RCS oressure can be maintained. The
pressurizer heaters maintain RCS pressure to keep the
reactor coolant subcooled. ([nability to control RCS
pressure during natural circulation flow could result in a
loss of singie phase flow and a decreased capability to
remove core decay heat.

APPLICABLE
SAFETY ANALYSES

In MODES 1, 2, and 3, the LCO reguirement for a steam bubble
is reflected implicitly in the accident analyses. MNo safety
analyses are performed in lower MODES. A1l analyses
performed from a critical reactor condition assume the
existence of a steam bubble and saturated conditions in the
pressurizer. In making this assumption, the analyses
neglect the small fraction of non-condensible gases normally
present. The steam bubble limits the volume of non-
condensibie gases.

Safety analyses presented ir the FSAR do not take credit for
pressurizer heater operation, however, an implicit initial
condition assumption of the safety analyses is that the RCS
is operating at normal pressure.

The maximum level limit is of prime interest for the loss of
main feedwater (LOMFW) event. Conservative <afety analyses
assumptir~s for this event indicate that it produces the
largest increase of pressurizer level caused by a moderate
frequency event. Thus, tnis event has been selected to
establish the pressurizer water level limit. Assuming
proper response action by emergency systems, the level limit
prevents water relief through the pressurizer safety valves.
Since prevention of water relief is a goal for abnormal
transient operation rather than not exceeding the higher
safety limit, the value for pressurizer level is nominal and
is not adjusted for instrument error.

(continued)
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. BASES (continued)

Pressuirizer
B 3.4.9

APPLICABLE
SAFETY ANALYSES
(continued)

Evaluations performed for the design basis large-break loss-
of-coolant accident (LOCA), which assumed a higher maximum
level than assumed for the LOMFW event, have been made. The
higher pressurizer level assumed for the LOCA is the bases
for the volume of reactor coolant released to the
containment. The containment analysis performed using the
mass and energy release demonstrated that the maximum
resulting containment pressure was within design Timits.

The above ana.,:cs are design basis analyses which are used

to establish acceptance 1imits for the pressurizer. These

design basis analyses are referenced to assess chenges to

%he pressurizer to evaluate their effect on the acceptance
imits.

The requirement for emergency power supplies is based on
NUREG 0737 (Ref. 1). The intent is to allow maintaining the
reactor coolant in a subcooled condition with natural
circulation at hot, high pressure conditions for an
undefined, but extended, time period after a loss of offsite
power. While loss of offsite power is an initial condition
or coincident evert assumed in many accident analyses,
maintaining hot, high pressure conditicns over an extended
time period is not evaluated as part of FSAR accident
analyses.

The maximum pressurizer water level 1imit satisfies
Criterion 2 of the NRC Interim Policy Statemert because it
prevents exceeding the initial reactor coolant mass which is
an input assumption of the LOCA analysis. The maximum water
level also permits the pressurizer code safety valves to
relieve steam for anticipated pressure increase transients,
preserving their function for mitigation. Thus, Criterion 3
is also indirectly applicable.

Although the heaters are not specifically used in accident
analysis, the need to maintain subcooling in the long term
during loss of offsite power, as indicated in NUREG 0737
(Ref. 1), is the reason for providing an LCO.

LCO

The LCO requirement for the pressurizer to be OPERABLE with
a water level <[35]% ensures that a steam bubble exists.
Limiting the maximum operating water level preserves the

(continued)
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BASES (continued)

Pressurizer
B 3.4.9

LCO
(continued)

steam space for pressure control. The LCO has been
establishei to ensure the capability to establish and
maintain pressure control for steady-state operation and to
minimize th: consequences of potential overpressure
transients. Requiring the presence of a steam bubble is also
consistent with analytical assumptions,

The LCO requires two groups of OPERABLE pressurizer heaters,
each with a capacity > [150] kW, supplied from either the
offsite power source or the emergency power source (when
offsite power is not available). The minimum heater
capacity required is sufficient to maintain the RCS near
normal operating pressure when accounting for heat losses
through the pressurizer insulation. By maintaining the
pressure near the operating conditions, a wide subcooling
margin to saturation can be obtained in the loops. The
exact design value of 150 kW is derived from the use of

12 heaters rated at 12.5 kW each. The needed amount to
maintair, pressure is dependent ~n th2 losses. The required
heaters and their controls must be connected tc the
emergency buses in a manner that wil! provide redundant
power supply capability.

[For this facility, an OPERABLE pressurizer consists of the
following: ]

[For this facility the following support systems are
required to be OPERABLE tc ensure pressurizer OPERABILITY:]

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

APPLICABILITY

The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature
resulting in the greatest effect on pressurizer level and
RCS pressure control. Thus applicability has been
designated for MODES 1 and 2. The applicability is also
provided for MOOE 3. The purpose is to prevent solid water
RCS operation during heatup and cooldown to avoid rapid
pressure rises caused by normal operational perturbation,
such as reactor coclant pump startup.

(continued)
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BASES (continued)

Pressurizer
B 3.4.9

ACTIONS
(continued)

C.land C.2

The plant must be placed in a MODE in which the LCO does not
apply if one group of pressurizer heaters are inoperable and
cannot be restored in the allowed Completion Time of
Required Action B.1. The plant is ?1aced in MODE 3 within

6 hours and in MODE 4 within the following 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging safety systems. Similarly,
the Completion Time of 12 hours is reasonable, based on
operating experience, to reach MODE 4 from full power in an
orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR_3.4.9.1

This Surveillance encures that during steady-state
operation, pressurizer water level is maintained below the
nominal voper limit to provide a minimun space for a steam
bubble. The Surveillance is performed by observing
indicated level. The 12-hour interval has been shown by
operating practice to be sufficient to reguliarly assess
level for any deviation and verify that operation is within
safety analyses assumptions. Alarms are also availabie for
early detection of abnormal level indications.

SR_3.4.9.2

The Surveillance is satisfied when the power supplies are
demonstrated to be capable of producing the minimum power
and the associated pressurizer heaters are verified to be at
their design rating. (This may be done by testing the power
supply output and by performing an electrical check on
heater element continuity and resistance). The Frequency of
92 days is considered adequate to detect heater degradation
and has been shown by operating experience to be adequate.

SR_3.4.9.3

This Surveillance is not applicable if the heaters are
permanently powered by 1E pr'2r supplies.

(continued)
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Pressurizer

R 3.4.9
. BASES (continued)
SURVEILLANCE This surveillance demonstrates that the heaters can be
REQUIREMENTS manually transferred to, and energized by, emergency power
(continued) supplies. The Frequency of 18 months is based on a typical

fuel cycle and industry-accepted practice. This is
consistent with similar verifications of emergency power.

REFERENCES 1. NUREG 0737, "Clarification of TMI Action Plan
Requirements," November 1980,

2. Regulatory Guide 1.32, "Criteria for Safety Related
Electrical Power Systems for Nuclear Power Plants,"
USNRC, February 1977.
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. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.10 Pressurizer Safety Valves

BASES

BACKGROUND The purpose of the two spring-loaded pressurizer safety
valves is to provide RCS overpressure protection. Operating
in conjunction with the Reactor Protection System, two
valves are used to assure that the Safety Limit of 2750 psia
is not exceeded for analyzed transients during operation in
MODES 1 and 2. Two safety valves are used for MODE 3 and
portions of MODE 4. For the remainder of MODE 4, MODE 5 and
MODE 6 with the head on, overpressure protection is provided
by operating procedures and the LCO 3.4.12, "Low Temperature
Overpressure Protection (LTOP) Svstem." For these
conditions, American Society of Mechanical Engineers (ASME)
requirements are satisfied with one safety valve.

The self actuated pressurizer safety valves are designed in
accordance with the requirements se. forth in the ASME
Boiler and Pressure Vessel Code, Section 1II (Ref. 1). The
required 11ft pressure is 2500 psia + 1%, The safety valves
discharge steam from the pressurizer to a quench tank

‘ located in the containment. The discharge flow is indicated
by an increase in temperature downstream of the safety
valv$s and by an increase in the quench tank temperature and
Tevel.

The upper and lower pressure 1imits are based on the

+ 1%-tolerance requirement (Ref. 1) for 1ifting pressures
above 1000 psig. The 1ift setting is for the ambient
conditicns associated with MODES 1, 2, and 3. This requires
either that the valves be set hot or that a correlation
between hot and cold settings be established.

The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated
accidents. OPERABILITY of the safety valves ensures that
the RCS pressure will be limited to 110% of design pressure.
The consequences of exceeding the ASME pressure 1imit

(Ref. 1) could inciude damage to RCS components, increased
Teakage, or a requirement to perform additional stress
analyses prior to resumption of reactor operation.

(continued)
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BASES (continued)

Pressurizer Safety Valves
B 3.4.10

APPLICABLE
SAFETY ANALYSES

A1l accident analyses in the FSAR that require safety valve
actuation assume operation of both pressurize: safety valves
to 1imit increasing reactor coolant pressure. The
overpressure protection analysis is also based on operation
of both safety valves and assumes that the valves open at
the high range of the setting (2500 psia system design
pressure plus 1¥). These valves must accommodate
pressurizer insurges that could occur during a startup, rod
withdrawal, ejected rod, loss of main feedwater, or main
feedwater 11ne break accident. The startup accident
establishes the minimum safety valve capacity. The startup
accident is assumed to occur at less than 15% power. Single
failure of a safety valve is neither assumed in the accident
analysis nor required to be addressed by the ASME code.

Compliance with this specification is required to assure
that the accident analysis and design basis calculations
remain valid,

The pressurizer safety valves are components that are part
of the primary success path and which function or actuate to
mitigate a Design Basis Accident or transient that either
assumes the failure of, or presents a challenge to, the
integrity of a fission-preduct barrier. As such, the
pressurizer safety valves satisfy Criterion 3 of the NRC
Interim Policy Statement.

The above analyses are design basis analyses which establish
the acceptance limits for the pressurizer safety valves.
Reference to the analyses for these design basis analyses is
used to assess changes to the safety valves as they relate
to the acceptance limits.

LCO

The two pressurizer safety valves are set to open at the RCS
design pressure (2500 psia) and within the ASME specified
tolerance to avoid exceeding the maximum RCS design pressure
Safety Limit (SL), to maintain accident analysis
assumptions, and to comply with ASME Code requirements. The
upper and lower pressure tolerance limits are based on the

+ 1% tolerance requirements (Ref. 1) for 1ifting pressures
above 1000 psig. The limit protected by this specification
is the reactor coolant pressure boundary (RCPB) SL of 110%

(continued)
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Pressurizer Scfety Valves

B 3.4.10
. BASES (continued)
LCO of design pressure. Inoperability of one or both valves
(continued) could result in exceeding the SL were a transient to occur.

The consequences of exceeding the ASME pressure 1imit could
include damage to one or more RCS components, increased
leakage, or additional stress analysis being required prior
to resumption of reactor operation.

The Note suspending LCO 3.0.4 and SR 3.0.4 permits testing
and examination of the safety valves at high prescure and
temperature near their normal operating range, but only
after the valves have had a preliminary cold setting. The
cold setting gives good assurance that the valves are
OPERABLE near their design condition. Only one valve will
be removed from service &t a time for testing. The
[36)-hour exception is based on 18-hours outage time for
each of the two valves, The 18-hour period is derived from
operating experience that hot testing can be performed
within this time frame.

[For this facility, an OPERABLE pressurizer safety valve
consists of the following:]

[For this facility, the following support systems are
required to be OPERABLE to ensure pressurizer safety valve
OPERABILITY:)

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

APPLICABILITY In MODES 1, 2, and 3, and portions of MODE 4 above the LTOP
temperature, OPERABILITY of two valves is required because
the combined capacity is required to keep reactor coolant
pressure below 110% of its design value during certain
accidents. MODE 3 and portions of MODE 4 are conservatively
included although the listed accidents may not require both
safety valves for protection,

The LCO is not applicable in MODE 4 below 275°F and MODE §

because LTOP protection is provided. Overpressure

protection is not required in MODE 6 with the reactor vessel
head detensioned.

. (continued)
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BASES (continued)

Pressurizer Safety Valves
B 3.4.10

ACTIONS

A.l

With one pressurizer safety valve inoperable, restoration
must take place 15 minutes. The Completion Time of

15 minutes reflects the importance of maintaining the RCS
overpressure protection system. An inoperable safety valve
coincident with an RCS overpressure event could challengc
the integrity of the RCPB.

8.1 and B.2

If the Required Action cannot be met within the required
Completion Time or if both pressurizer safety valves are
inoperable, the plant must be placed in a MODE in which the
requirement does not apply. This is done by placing the
plant in at least MODE 3 within 6 hours and in MODE 4 below
275°F within 12 hours. The 6 hours allowed is reasonable,
based on operat1n¥ experience, to reach MODE 3 from full
power without challenging plant systems. Similarly, the

12 hours allowed is reasonable, based on operating
experience, to reach MODE 4 without challenging plant
systems. Below 275°F, overpressure protection is provided
by LTOP. The change from MODES 1, 2, or 3 to MODE 4 reduces
the RCS energy (core power and pressure), lowers the
potential for large pressurizer insurges, and thereby
removes the need for overpressure protection by two
pressurizer safety valves.

SURVEILLANCE
REQUIREMENTS

SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested one at a time and
in accordance with the requirements of Section XI of the
ASME Code (Ref. 1), which provides the activities and the
Frequency necessary to satisfy the SRs. No additional
requirements are specified.

REFERENCES

1. ASME Boiler and Pressure Vessel Code, Section I1I,
"Nuclear Vessels," Section XI "Rules for Inservice
Inspection of Nuclear Power Plant Components."
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Pressurizer PORVs
B 3.4.11

. B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.11

BASES

Pressurizer Power-Operated Relief Valves (PORVS)

BACKGROUND

The pressurizer is equipped with three devices for pressure
relief functions: two safety valves which are safety-grade
components and at least one PORV which is not a safety-grade
device. The PORV is an electromagnetic pilot-operated valve
that is automatically opened at a specific set pressure when
the pressurizer pressure increases and is automatically
closed on decreasing pressure. The PORV may also be
manually operated using controls installed in the control
room.

An electric motor-operated, normally open, block valve is
installed between the pressurizer and the PORV. The
function of the block valve is to isolate the PORV. Block
valve closure is accomplished manially using controls in the
control room and may be used Lo isolate a leaking PORV to
permit continued power operation. Most importantly, the
block valve is to be used to isolate a stuck-open PORV to
isolate the resulting smali-break loss-of-coolant accident
(LOCA). Closure terminates the RCS depressurization anu
coolant inventory loss.

The PORV, its block valve, and their c.ntrols are powered

from normal power supplies but are also capable of being

powered from emergency suppli.s. Power supplies for the

PORV are separate from those for the block valve. Power

éu?pla ;quirements are defined in NUREG 0737, Paragraph 111
.1 (Ref. 1).

The PORV setpoint is at the high pressure reactor trip
setpoint and below the opening setpoint for the pressurizer
safety valves as required by Reference 2. The purpose of
the relationship of these setpoints is to limit the number
of transient pressure increase challenges which might open
the PORV, which, if opened, could fail in the open position.
The PORV setpoint thus 1imits the frequency of challenges
from transients and 1imits the possibility of a small-break
LOCA from a failed open PORV. Placing the setpoint below
the pressurizer safety valve opening setpoint reduces the
frequency of challenges to the safety valves which, unlike

(continued)
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BASES (continued)
BACKGROUND the PORV, cannot be isolated if they were to fail open.
(continued) Accurate control of the PORV setpoint is therefore important

for 1imiting the possibility of small-break LOCA. The
primary purpose of this L.CO is to ensure tiat the PORV, its
setpoint, and the block valve are operating correctly so the
potential for a smali-break LOCA through the PORV pathway is
minimized, or if a small-break LOCA were to occur through a
failed-open PORV, the block valve could be manually operated
to isolate the path.

The PORV may also be manually operated to depressurize the
RCS as deemed necessary by the operator in response to
normal or abnormal transients. The PORV may be used for
depressurization when the pressurizer spray is not
available; a condition that may be encountered during loss
of offsite power. Operators can manually open the PORVs to
reduce RCS pressure in the event of & steam generator tube
rupture with offsite power unavailable.

The PORV may also be used for feed and bleed core cooling in
vhe case of multiple equipment failure events that are not
within the design basis, such as a total loss of feedwater.

The PORV functions as an automatic overpressure device and
Timits cnallenges to the safety valves. Although the PORV
acts as an overpressure device for operational ourposes,
cafety analyses [do not take credit for PORV aciuation, but]
do tale credit for the safety valves.

The PORV also provides low temperature overpressure
protection (LTOP) during heatup and cooldown. LCO 3.4.12
addresses this function,

APPLICABLE The PORV small-break LOCA break size is bounded by the

SAFETY ANALYSES  spectrum of piping breaks analyzed for plant licensing.
Because the PORV small-break LOCA 1s located at the top of
the pressurizer, the RCS response characteristics are
different from RCS loop piping breaks; analyses have been
performed to investigate these characteristics.

The possibility of a small-break LOCA through the PORV is
reduced when the PORV flow path is OPCRABLE and the PORV

(continued)
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B 3.4.11

APPLICABLE
SAFETY ANALYSES
(continued)

opening setpoint is established to be reascnably remote from
expected transient challenges. The possibility is minimized
if the flow path is isolated. The PORV opening setpoint has
been established in accordance with Reference 2. It has
been set so expected RCS pressure increases from anticipated
transients will not challenge the PORV, minimizing the
possibility of small-break LOCA through the PORV.

Overpressure protection is provided by safety valves, and
analyses do not take credit for the PORV opening for
accident mitigation,

The PORV and i1ts block valve do not satisfy any specific
Criterion of the NRC Interim Policy Statement. This
specification was evaluated using insights gained from
reviewing representative probabilistic risk assessments.
The PORV and its block velve are deemed important to risk.

LCO

The LCO requires the PORV and its block valve to be
OPERABLE. The block valve is required to be OPERABLE so it
may be used to isolate the flow path if the PORV is not
OPERABLE. I+ the block valve is not OPERABLE, the PORV may
be used for temporary isolation.

Valve OPERABILITY also means the PORV setpoint is correct.
By ensuring that the PORV opening setpoint is correct, the
PORV is not subject to frequent chailenges from possible
pressure increase transients, and therefore the possibility
of a small-break LOCA through « failed-open PCRV is not a
frequent event.

[For this facility, an OPERABLE pressurizer PORV and block
valve consist of the following:]

[For this facility, the following support systems are
required to be OPERABLE to ensure pressurizer PORV and block
valve OPERABILITY:)

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

B 3.4.11

. BASES (continued)
ACTIONS requires power be maintained to the valve. Quick access to
(continued) the PORV for pressure control can be made when power remains

on the closed block valve. The Completion Times of 1 hour
are based on plant operating experience that minor prob1a@s
can be corrected or closure can be accomplished in this time
period.

B.l.B.2.1,.6.2.2, 823, 824, and 8.2.5

If one PORV is inoperable and not capable of being manually
cycled, it must be efther restored or isolated by closing
the associated block valve and removing the power to the
block valve, The Completion Time of 1 hour is reasonable,
based on challenges to the PORVs during this time period,
and provides the operator adequate time to correct the
situation. If the inoperable valve cannot be restored to
OPERABLE status, it must be isolated within the specified
time. Because there 1s at least one PORV that remains
OPERABLE, an additional 72 hours is provided to restore the
inoperable PORV to OPERABLE status, If the PORV cannot be
restored within this additional time, the plant must be
placed in a MODE in which the LCO does not apply, as

. required by Conditio: D,

C.1.C.2.1, and C.2.2

If one hlock valve is inoperable, then it must be restored
to OFERABLE status, or place the associated PORV in manual
control. The prime importance for the capability to close
the block vaive is to isolate a stuck-open PORV. Therefore,
if the block valve cannot be restored to OPERABLE status
within 1 hour, the Required Action is to place the PORV in
manual control to preciude its automatic opening for an
overpressure event and to avoid the potential for a stuck-
open PORV at a time that the block valve is inoperable. The
Completion Times of 1 hour are reasonable based on the smal)
potential for challenges to the system during this time
period and provide the operator time to correct the
situation. Because at least one PORV remains OPERABLE, the
operater is permitted an additional Completion Time of

72 hours to restore the inoperable block valve to OPERABLE
status, The time allowed to restore the block valve is
based upon the Completion Time for restoring an inoperable

(continued)

(continued)
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BASES (continued)
ACTIONS PORV in Condition B since the PORVs are not capable of
(continued) mitigating an overpressure event when placed in manual

control. If the block valve is restored within the
Completion time of 72 hours, the power will be resteored and
the PORV restored to OPERABLE status. If it cannot be
restored within this additional time, the plant must be
placed in a MODE in which the LCO does not apply, as
required by Condition D.

0.l and D.2

If the Required Action canrot be met within the associated
Completion Time, the plant must he placed in a MODE in which
the raguirement does not apply., This is done by placing the
plant in at jeast MODE 3 within 6 hours and in MODE « within
12 hours, The & hours allowed is reasonable, based on
operzting experience, to reach MODE ? from full power in an
orderly manner and without challenging plant systems.
Similarly, the 12 hours 2 owed is reasonable, based on
operating experience, to reach MODE 4 from full power in an
orderly manner and without chalienging plant systems.

B £.2.1, E.2.2, £.2.3, and £.2.4

[f more than one PORV is inoperabie and not capable of being
manually cycled, it is necestary to either restore at least
one valve within the Completion Time of 1 hour or isolate
the flow path by closing and removing the power to the
associated block valves. The Completion Time of 1 hour is
reasonable based on the small potential for challenges to
the system during this time, and provides the operator time
to correct the situation. If one PORV is restored and one
PCRV remains inoperablce, then the plant will be {. Condition
B with the time clock started at the criginal declaration of
having more than one PORV inoperable. If no PORVs are
restored within the Completion Time, then the plant must be
placed in a MODE in which the LCO does not apply. The plant
is placed in at least MODE 3 within 6 hours and in MODE 4
within the next 6 hours. The Completion Time of & hours is
reasonable, based on operating experience, to reach MODE 3
from fuil power in an orderly manner and without challenging
plant systems,

(continued)
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B 3.4.1)

ACTIONS
(continued)

Similarly, the Completion Time of 6 hours to reach MODE 4

is reasonable. cons1der1ng that a piant can conl down within
that time frame on one sa ot{ system train., In MODES 4 and
5, ncintaining PORV OPERABILITY may be required. See LCO
2.4.12. “Low Temperature Overpressure Protection (LTOP)
ystem,"

Pl B2l F.2.2, and £.2.3

If more than one block valve is inoperable, it is recessary
to either restore the bloca valves within the Completion
Time of 1 hour or place the associated PORVs in manual
control and restore at least one block valve in 2 nours and
the remaining block valve in 73 hours. The Completion Time
of 1 hour to «ither restore the block valves or place the
associated PGRVs in manual control 1s reasonable based on
the smal) notential for challenges to the system during this
time ard provides the operator time to correct the
sftuation., If the bYlock valves are recstored such that only
one block valve 15 inoperable, then the plant will be in
Condition C with the time clock started at the original
declaration of having more than one block valve inoperable.

Gl and 6.2

If the Required Actions of Condition t or F are not met,
then the plant must be placed in a MODE in which the LCO
does not apply. The plant is placed in at least MODE 3
within 6 hours and in MODE 4 within the next 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly
nanner and without challenging safety systems. Similarly,
the Completion Time of 6 hours to reach MODE 4 15 reasonable
considering that a plant can coo) down within that time
frame on one safety system train. In MODES 4 and §,
maintaining PORV OPERABILITY may be required. See LCO
g.diIZ. “Low Temperature Overpressure Protection (LTOP)
ystem."

SURVEILLANCE
REQUIREMENTS

SR._3.4.10L1

Block valve cycling verifies that it can be closed if
neeaed. The basis for the Frequency of 92 days is ASME XI

(continued)
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BASES (continued) .
SURVETLLANCE (Ref. 3). If the block ve ve 1s closed to isolate a PORV
REQUIREMENTS which is caﬁnble of being manually cycled, the OPERABILITY
(continued) of the block valve is of importance because opening the

block valve is necessary to permit the PORV to be used for
manual control of reactor pressure. If the block valve is
closed to isolate an otherwise inoperable PORV, the maximum
Completion Time to restore the PORV and open the block valve
is 72 hours, which is well within the allowable limits (25%)
to extend the block valve surveillance interval (92 days).
Furthermove, these test requirements would be completed by
the reopening of a recently closed block valve upon
restoration of the PORV to OPERABLE status, 1.e., completion
of the Required Action fulfills the SR,

SR._3.4.11.2

SR 3.4.1).2 is the performance of a CHANNEL CALIBRATION
every 18 months, The CHANNEL CALIVPATION assures that the
PORV setpoint 15 appropriately mairtained at the RCS high
pressure tri? secpoint and thus remcte from transient
pressure challenges. The calibration also assures that the
PORV setpoint is below the pressurizer safety valve
setpoint, thus 1imit1n? challenges to the safety valves.
The calibration can oniy be performed during a typical
refueling cycle and shutdown. The Frequency of 18 months is
based on & typical refueling cycle and industry-accepted
practice.

SR_3.4.01.3

PORV cycling demonstrates its function. 7-e Frequency of
18 months is based on a typical refueling cycle and
industry-accepted practice.

SR._3.4.11.4

Operating the sclenoid air contrel valves and check valves
on the air accumulators ensures the PORV contro)l system
actuates properly when called upon. The Frequency of

18 months is based on a typical refueling cycle and the
Frequency of the other surveillances used to demenstrate
PORV OPERABILITY.

(contiqued)
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. BASES  (continued)
SURVEILLANCE SR_3.4.11.5
REQUIREMENTS
(continued) This surveillance 1s not required for plants with permanent
JE power supplies to the valves. The test demonstrates that
emergency power can be provided and is qerformed by
transferring power from the normal supply to the emergency
supply and cycling the valves. The Frequency of 18 menths
is based on a typical refueling cycle and industry accepted
practice.
REFERENCES 1.  NUREG-0737 "Clarification of TMI Action Plant

Requirements," November, 1980,

2. U.S. Nuclear Regulatory Commission (NRC) Inspection
and Enforcement (1E) Bulletin 79-05B, “"Nuclear
Incident at Three Mile Island," April 21, 1879,

3.  AShME Botler and Pressure Vessel Cede, Section XI,
"Rules for Inservice Inspection of Nuclear Power Plant
Components . "
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. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.12 Low Temperature Overpressure Protection (LTOP) System

BASES

B R e e e e e e e e

BACKGROUND

The LTOP System controls RCS pressure at low temperatures so
the integrity of the reactor coolant pressure Boundary
(RCPB) 1s not compromised by violating 10 CFR 50, Appendix G
(Ref, 1), pressure and temperature (P/T) Vimits. The
reactor vessel 1s the 1imiting RCPB compenent for
demonstrating such protection. LCO 3.4.3 provides the
allowable combinations for operational F/T during cooldown,
shutdown, and heatup to keep from violating the Reference 1
requirements during the LTOP MODES.

The reactor vessel material is less tough at low
temperatures than at normal operating tomperature. As the
vessel neutron exposure accumulates, the material toughness
decrenses ant becomes less resistant to pressure stress at
low (emperatures (Ref. 2). RCS pressure, therefore, is
maintained low at low temperatures and is increased only as
temperature 15 increased,

The potantial for vessel overpressurization is most acute
wnen the RCS is water solid, occurring only during shutdown;
a pressure fluctuation can eccur more quickly than an
operator can react to relieve the condition. Exceeding the
RCS P/T Timits by a significast amount could cause brittle
cracking of the reactor vessel. LCO 3.4.3, "RCS Pressure
and Temperature (P/T) Limits," requires administrative
control of RCS P/T during heatup and cooldown to not exceed
the PTLR limits.

This LCO provides RCS overgressure protection by having a
minimum coolant input capability and having adequate
pressure relief capacity. Limiting coolant input capability
requires deactivating all but oneg high pressure safety
injection (MPSI) pump and [one] charging pump and isolating
the safety injection tanks (SITs). The pressure relief
caqacity requires either twe redundant power-operated relief
valves (PORVs) or the RCS depressurized and a RCS vent of

““icient size. One PORV or the RCS vent is the

«rpressure protection device that acts to terminate an
increasing-pressure event,

(continued)
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B3.4.12

BACKGROUND
(continued)

With minimum coolant input capability, the ability to
provide core coolant addition 1s restricted. The LCO does
not require the makeup control system deactivated or the
safety injection (SI) actuation circuits blocked. Due to
the lower pressures in the LTOP MODES and the expected core
decay heat levels, the makeup system can provide adequate
flow via the makeup control valve and, if needed, until the
HPS] pump 1s actuated by SI.

The LTOP System for pressure relief consists of two PORVs
with reduced 11ft settings or an RCS vent of sufficient
size., Two relief valves are required for vedur“ancy. One
PORV has adequate relieving capabiiity to keep from
overpressurization for the required coolant input
capability.

PORV_Requiremenis

As designed for the LTOP System, each PORV is signaied to
open if the RCS pressure |pgro|chcs a 1imit determined by
the LTOP actuation logic. The actuation logic monitors RCS
pressure and determines when the LTOP overpressure setting
15 approached. If the indicated pressure meets or exceeds
the calculated value, a PORV 1s signaled to open.

The LCO presents the PORV setpoints for LTOP. The setpoints
are normally staggered so only one valve opens during a low
temperature overpressure transient. Having the setpoints of
both valves within the 1imits of the LCO ensures the PTLR
limits will not be exceeded in any analyzed event.

when a PORV 1s opened in an increasing pressure transient,
the release of coolant will cause the pressure increase to
slow and reverse. As the PORV releases coolant, the system
pressure decreases, until a reset pressure is reached and
the valve is signaled to close. The pressure continues to
decrease below the reset pressure as the valve closes.

RCS Vent Requirements

Once the RCS is depressurized, a vent exposed to the
containment atmosphere will maintain the RCS at containment
ambient pressure in an RCS overpressure transient, if the
relieving requirements of the transient do not exceed the
capabilities of the vent. Thus, the vent path must be

(continued)

CEOG STS

(continued)

B 3.4-74 01/01/91 2:26pom



. BASES (continued)

LTOP System
B 3.4.12

BACKGROUND
(continued)

capable of relieving the flow resulting from the 1imiting
LTOP mass or heat input transient, and maintaining pressure
below the PTLR P/T 1imits. The required vent capacity may
be provided by one or more vent paths,

For an RCS vent tu meet the specified flow capacity requires
romov1n? a pressurizer safeti valve, removing a PORVs
internals and disabling i1ts block valve in the open
position, or similarly establishing a vent by opening an RCS
vent valve., The vent path(s) must be above the level of
reactor coolant, so as not to drain the RCS when open,

APPLICABLE
SAFETY ANALYSES

Safety analyses (Ref. 3) demonstrate that the reactor vessel
i3 ldoqulto{y protected against exceeding the Reference |
P/T Timits during shutdown. In MODES 1, 2, and 3, and in
MODE 4 with RCS cold leg temperature exceeding ‘275]°F. the
pressurizer safety valves ?revent RCS pressure from
exceeding the Reference 1 limits. At about [275)°F and
below, overpressure prevention falls to the OPERABLE PORVs
or to a depressurized RCS and a sufficient-size RCS vent,
tach of these means has a limited overpressure relief
capability,

The actual temperature at which the pressure in the PTLR P/T
Timit curve falls below the pressurizer safety valve
setpoint increases as the reactor vessel material toughness
gecreases due to neutron embrittlement. Each time the PTLR
curves are revised, the LTOP System will be re-evaluated to
ensure its functional requirements can still be satisfied

using the PORV method or the depressurized and vented RCS
condition.

Reference 3 contains the acceptance 1imits that satisfy the
LTOP requirements. Any change to the RCS must be evaluated
againsy these analyses to determine the impact of the change
on the LTOP acceptance limits.

Transients that are capable of overpressurizing the RCS are
categorized as either mass or heat input transients,
examples of which follow:

(continued)

CEOG STS

(continued)

B 3.4-75 01/01/91 2:26pm



BASES (continued)
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B3.4.12

APPLICABLE
SAFETY ANALYSES
(continued)

Mass Input Type Transients
a. Inadvertent S1; or

b. Charging to lTetdown flow mismatch,
Heat lnpyt. Type Transients

a. Inadvertent actuation of pressurizer heaters;
b, Loss of residual heat removal cooling; or

¢.  Resctor coolant pump (RCP) startup with temperature
asymmetry within the RCS or between the RCS and steam
generators.

The following are required during the LTOP MODES to ensure
that mass and heat input transients do not occur, which
either of the LTOP overpressure protection means cannot
handle:

a. Locking out all but [one] . 'SI pump, and all but [one)
charging pump;

b. Immobilizing the SIT discharge isolation valves in
their ¢losed positions; and

¢.  Disallowing start of an "IP if secondary temperature
is more than LQG]”F above privary temperature in any
one loop. (LCOs 3.4.6, "RCS Loops——MODE 4," and
3.4.7, "RCS Loops—-MODE &, Lonps Filled," provide this
protection.)

The Reference 3 analyses demonstrate that either one PORV or
the RCS vent can maintain RCS pressure below limits when
only one HPS! pump and one char91ng gump are actuated by SI.
Thus, the LCO requires only [one] HPSI pump and [one)
charging pump OPERABLE during the LTOP MODES. Since neither
the PORV nor the RCS vent can handle a full S1 actuation,
the LCO also requires the SITs 1solated.

The isolated S1Ts must have their discharge valves closed
and the valve power supply breakers fixed in their cpen
positions. The analyses show the effect of SIT discharge s

(continued)
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APPLICABLL
SAFETY ANALYSES
(continuod)

over & narrower RCS temperature range ({175]°F and below)
than that of the LCO ([275)°F and below).

Fracture mechanics analyses established the temperature of
LTOP Applicability at [275)°F. Above this temperature, the
pressurizer safety valves provide the reactor vessel
pressure protection. The vessel materials were assumed to
have & neutron 'rradiation accumulation equal to

21 effective full power years of operation.

The consequences of a small-break loss-of-coolant accident
(LOCA) 1n LTOP MODE 4 conform to 10 CFR 50.46 and 10 CFR 50,
Aggond1x K (Refs. 4 and §) reguirements b hav1n? only [ene)
HPST pump and [one] charging pump OPERABLE and SI actuation
erabled for these pumps.

PORY Performance

The fracture mechanics analyses show that the vessel is
protected when the PORVs are set to open at or below

(450) psig. The setpoint is derived by modeling the
performance of the LTOP System, assuming the limiting
allowed LTOP transient of SI actuation of [one] HPSI pump
and [one) charging pump. These &nalyses consider pressure
overshoot and undershoot beyond the “ORV opening and closing
setpoints, resulting from signa)l processing and valve stroke
times. The PORV setpoints at or below the derived limit
ensure the Reference 1 1imits will be met.

The PORV setpoints will be re-evaluated for compliance when
the revised P/T Timits conflict with the LTOP analysis
Timits. The PTLR P/T limits are periodically modified as
the reactor vessel material toughness decreases due to
embrittiement caused by neutron irradiation. Revised PTLR
Timits are determined using neutron fluence projections and
the results of examinations of the reacior vessel materia)
irradiation surveillance specimens. The Bases for
Specification 3.4.3, "RCS Pressure and Temperature (P/T)
Limite," discuss these examinations.

The PORVs are considered active components. Thus, the

failure of one PORV represents the worst-case single active
fatlure.

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)

LCO

KCS Yent Performance

With the RCS depressurized, analyses show a vent size of
[1.3) square inches 1s capable of m1tiyat1n9 the 1imiting
allowed LTOP overpressure transient, In that event, this
size vent maintains RCS pressures less than the minimum RCS
pressure on the P/T limit curve,

The RLS vent size will also be re-evaluated for compliance
each time the PTLR P/T 1imit curves are revised based on the
results of the vessel material surveillance,

The RCS vent 15 passive and 1s not subject to active
failure.

LTOP System satisfies Criterion 2 of the NRC Interim Policy
Statement,

This LCO is required to ensure that the LTOP System is
OPERABLE. The LTOP System is OPERABLE when the minimum
coolant input and pressure relief capabilities are OPERABLE.
Violation of this LCO could lead to the loss of low
temperature overpressure mitigation and violation of the
neference 1 1imits as a result of an operational transient,

To 1imit the coolant input capability, the LCO requires on)
(one] HPST pump and [one] charging pump OPERABLE and all SI
discharge isolation valves closed and immobilized.
Specification 3.5.3, "ECCS——Shutdown," defines the pump
OPERABILITY requirements, (Specification 3.3.2, "ESFAS
Instrumentation," defines SI actuation OPERABILITY for the
LTOP MODE 4 small-break LOCA, as discussed in the previous
section,)

The elements of the LCO that provide overpressure mitigation
through pressure relief are:

a. Two OPERABLE PORVs: or
b. A depressurized RCS and a RCS vent.

A PORV is OPLRABLE for LTOP when its block valve is open,
its 1ift setpoint is set at [450) psig or less and testing

(continued)
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. BASES (continued)
LCO has proven its ability to open at that setpoint, and motive
(continued) power is available to the two valves and their control

circuits, [For this facility, the power sugport systems for
the PORY, its block valve, and their controls are as
follows: ]

An RCS vent is OPERABLE when open with an area of at least
[1.3) square inches,

Each of these methods of overpressure prevention is capable
of mitigating the limiting L1OP transient.

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

[For this facility, those required supgort systems which,
upon their failure, do not require declaring the LTOP System
fnoperable and their justification are as follows:)

APPLICABILITY This LCO is applicable in MODE 4 when the temperzture of any
RCS cold leg 1s at or below [278)°F, in MODE 5, and in MODE
6 when the reactor vessel head is on. The pressurizer
safety valves provide overpressure protection that meets the
Reference | P/T 1imits above [275)°%. When the reactor
vessc] head is off, overpressurization cannot occur.

LCO 3.4.3, "RCS Pressure and Temperature (P/T) Limits,"
provides the operational P/T Yimits for all MODES.

LCO 3.4,10, "Pressurizer Safety Valves," requires the
OPERABILITY of the pressurizer safety valves that provide

overpressure protection during MODES 1, 2, and 3, and MODE 4
above [275]°F.

Low temperature overpressure prevention is most critical
during shutdown when the RCS 1s water solid, and a mass or
heat input transient can cause a very rapid increase in RCS
pressure when 1ittie or no time allows operator action to
mitigate the event,

(continued)
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APPLICABILITY
(continued)

The Applicability is modified by a Note stating that SIT
isolation is only required when the SIT pressure is more
than or at the RCS pressure for the existing temperature, as
alluwed in the PTLR. This Note permits the SIT discharge
valve surveillance performed only under these P/7
conditions.

ACTIONS

Al and B.1

With more than gonc HPSI pump CPERABLE or more than [one)
charging pump OPERABLE, RCS overpressurization is possible.

The immediate Completion Time to initiate actions to restore
restricted coolant input capability to the RCS reflects the
maintaining overpressure protection of the RCS.

€1, 0.1, and 0.2
A SIT unisolated requires isolation within 1 hour. This is
only required when the SIT pressure is at or more than the

maximum RCS pressure for the existing temperature allowed in
the PTLR.

If isolation is needed and cannot be accomplished in 1 hour,

Required Actions D.1 and D.2 provide two options, either of

which must be performed in 12 hours. By increasing the RCS

temperature to more than [175])°F, a SIT pressure o

}600] psig cannot exceed the LTOP Yimits if the tanks are
ully injected. Depressurizing the SIT below the LTOP 1imit
stated in the PTLR also protects against such an evert.

The Completion Times are based on operating experience that
these activities can be accomplished in these time periods
and on engineering evaluations indicating that an event
requiring LTOP is not 1ikely in the allowed times.

£.l

In Mode 4 when any RCS cold leg temperature is at or below
[275]°F, with one PORV inoperable, two PORVs must be
restored to OPERABLE status within a Completion Time of

7 days. Two valves are required to meet the LCO requirement

(continued)
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LTOP System

B 3.4.12
. BASES (continued)
ACTIONS and to provide low témperature overpressure mitigation while
(continued) withstanding & single failure of an active component.

The Completion Time considers the facts that only one PORV
is required to mitigate an overpressure transient and that
the 1ikelihood of an active faillure of the remaining valve
path during this time perfod ‘s very low,

Ed

The consequences of operational events that will
overpressure the RCS are more severe at lower temperature
(Ref. 6). Thus, with one PORV inoperable in MODE § or in
MODE 6 with the head on, the Completion Time to restore two
valves to OPERABLE status 1s 24 hours,

The 24-hour Completion Time to restore two PORVs OPERABLE in
MODE 5 or in MODE 6 »"en the vesse)l head 1s on is reasonable
to investigate and repair several types of PORV failures
without exposure to a lengthy period with only one PORV
OPERABLE to protect against overpressure events.

] "
When (1) both PORVs are inoperable, or (2) a Required Action
and an associated Completion Time of Condition A through
Condition F are not met, or (3) the LTOP System .s
inoperable for ang reason other than Condition A through
Condition ¥, the RCS must be depressurized and a vent
established within 8 hours. The vent must be sized at least
[1.3) square inches to ensure the flow capacity is greater
than that required for the worst case mass input transient
reasonable during the applicable MODES. This action
protects the RCPB from a Tow temperature overpressure event
and a possible brittle failure of the reactor vessel.

The Completion Time of 8 hours to depressurize and vent the
RCS 1s based on the time required to place the plant in this
condition and the velatively low probability of an
overpressure event during this time period due to increased
operator awareness of administrative control requirements.

(continued)
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LTOP System
B 3.4.12

SURVEILLANCE
REQUIREMENTS

SR_3.4.02 1, SR _3.4.12.2, and SR _3.4.12.3

To minimize the potential for a low temperature overpressure
avent by limiting the mass input capability, only [one] MPSI
pump and all but [one) charging pump are verified OPERABLE
with the other punps locked out with power removed and the
SIT discharge isolation valves are verified closed and
Tocked out.

The Frequency of 15 minutes before reducing RCS cold leg
temperature bolow £275]‘F ensures the maximum number of
pumps permitted OPERABLE 1s not exceeded. The 12-hour
interval considers operating practice to regularly assess
potential degrada‘‘on and verify operation within the safety
analysis.

3R _3.4.12.4

The RCS vent at least [1.3* square inches 1s proven OPERABLE
by verifying its open condition either:

a. Once every 12 hours for a valve that cannot be locked;
or

2. Once every 31 days for a valve that is locked, sealed,
or secured in vosition. A removed pressurizer safety
valve or similar vent fits this category.

The passive vent arrangement must only be open to be
OPERABLE. This surveillance need only be performed if the
vent is being used to satisfy the requirements of this LCO.
The Frequencies consider operating experience with
mispositioning of unlocked and locked valves, respectively.

SR_3.4.12.9

The PORV block veive must be verified open every 72 hours to
provide the flow path for each required PORV to perform its
function when actuated. The valve can be remotely verified
open in the main control room.

The block valve is a remotely controlled motor-operated
valve. The power to the valve motor operator is not required
removed and the manual actuator is not required locked in
the inactive position. Thus, the block valve can be closed

(continued)
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LTOP System
B 3.4.12

SURVETLLANCE
REQUIREMENTS
(continued)

'n the event the PORV develops excessive leakage or does not
close (sticks open) after relievin, an over-pressure event,

The 72-hour Freguency considers operating experience with
accidental movement of valves having remote control and
position indication capabilities available where easily
monitored. These considerations include the administrative
controls over main control room access and equipment
control,

oR.3.4.02.6

Performance of a CHANNEL FUNCTIONAL TEST is required within
ltg hours of decreasing RCS temperature to at or below
275)'F and every 31 days to verify and, as necessary,

adjust the PORV open setpoints. The CFT will verify on a

monthly basis that the PORV 1ift setpoints are withir the

LCO 1imit. PORV actuation could dapreszsurize the RCS and is

not required.

The 12-hour Frequency considers the unlikelihood of a low
temperature overpressure event during that time. The

31-day Frequency considers experience with equipment
reliability,

A Note makes SR 3.0.4 not applicable. The test cannot be
performed until the RCS is in the LTOP MODES when the PORV
1hft setpoint can be reduced to the LTOP setting, The test
mus} be performed within [12] hours after entering the LTOP
MODES .

SR._3.4.12.7

Performance of a CHANNEL CALIBRATION on each PORV actuation
channe! {s required every [18) months to adjust the whole
channel so that it responds and the valve opens within the
required LTOP range and accuracy to known input.

This Frequency considers operating experience with equipment
reliability and matches the typical refueling outage
schedule.

CEOG STS
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BASES (continued)

LTOP System
B 3.4.12

Title 10, Code of Federal Regulations, Part 50
(10 CFR 50), Appendix G, "Fracture Toughness

Generic Letter 88-11, "NRC Position on Radiation
Efmbrittlement of Reactor Vessel Materials and Its

[Unit Name) FSAR, Section [15. ], “[Title)."

Title 10, Code of Federal! Regulations, Part 50.46,
"Ac.eptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors.”

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

Generic Letter 90-06, "Resolution of Generic Issue 70,
‘Power-Operated Relief Valve and Block Valve
Reliability,' and Generic Issue 94, ‘Additional
Low-Temperature Overpressure Protection for Light
Water Reactors,’ pursuant to 10 CFR 50.44(f)."

REFERENCES 1.
Requirements."”
2.
Impact on Plant Operation.”
3
4,
5.
6.
CEOG STS

B 3.4-84 01/01/91 2:26pm



RCS Operational LEAKAGE
B 3.4.13

' B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.13 RCS Operational LEAKAGE

BASES

BACKGROUND

Components that contain or transport the coolant to or from
the reactor core make uv the RCS. Component jotuts are made
by welding, bolting, rulling, or pressure loading, and
valves isolate connecting systems from the RCS, iho RCS
components, including the portions ¢f the connect1na systems
out to and including the 1solation valves, define the
reactor coolant pressure Boundary (RCPB).

During plant 1ife, the Joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE, through
either normal operational wear or mechanical deterforation.
The purpose of the RCS operational LEAKAGE LCO s to Timit
cystem operation in the presence of LEAKAGE from these
sources to amounts that do not compromise safety. This LCO
specifies the types and amounts of LEAKAGE and the methods
used to identify and quantify them,

10 CFR 80, Appendix A, GOC 30 (Ref. l{ reguiros means for
datecting and, to the extent practical, identifying the
source of reactor coolant L GE. Regulatory Guide 1.45
(Ref. 2) describes acceptable methods for selecting LEAKAGE
detection systems,

The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring reactor coolant LEAKAGE into the
containment area is necessary. Quickly sefurlting the
identified LEAKAGE from the unidentified LEAKAGE 1s needed
to provide quantitative information to the operators,
allowing them to take corrective action should a leak occur
detrimental to the safety of the facility and the public.

A limited amount of leakage inside containment is expected
from auxiliary systems that cannot be mads 100% leaktight.
Leakage from these systems should be detected, located, and
isolated from the containment atmosphere, if possipie. to
not interfere with RCS LEAKAGE detection.

(continued)
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)

e e

BACKGROUND
(cont inued)

APPLICABLE

SAFETY ANALYSES

This protection of LCO deals with protection of the RCPB
from degradation and the core from inadequate cooling, in
addition to preventing the accident analysis radiation
release assumptions from being exceeded. The consequences
of violating this LCO include the possibility of a loss-of-
coolant accident (LOCA).

[xcopt for primary-to-secondary LEAKAGE, the safety analyses
dg not address operational LEAKAGE. However, other
operational LEAKAGE is related to the safety analyses for
LOCA; the amount of leakage can affect the probability of
suck an event, The safety analysis fer an event resulting
in steam discharge to the atmosphere assumes a 1 gpm
primary-to-secondary LEAKAGE as the initial condition,

Primary-to-secondary LEAKAGE is a factor in the dose
releases outside containmers rosulting from a steam line
break (SLB) accident. To a lesser extent, other accidents
or transients involve secondary steam release to the
atmosphere, such as a steam generator tube rupture (SGTR).
The leak contaminates the secondary fluid.

The FSAR (Ref. 3) analysis for SGTR assumes the contaminated
secondary fluid is only briefly released via safety valves
and the majority is steamed to the condenser. The 1-gpm
primary-to-secondary LEAKAGE 1s relatively inconsequential,

The SLB 15 more limiting for site radiation releases. The
safety analysis for the S5LB accident assumes 1 gpm
primery-to-secondary LEAKAGE in one generator as an initial
condition. The dose consequences resulting from the SLB
accident are well within the 1imits defined in 10 CFR 100
or the staff-approved licensing basis (i.e., a small
fraction of these 1imits).

The above analyses are for Design Basis Accidents (DBAs)
that establish the acceptance limits fur the RCS operational
LEAKAGE. Reference to the analyses for these DBAs is used
to assess changes to the facility which could affect LEAKAGE
as they relate to the acceptance limits,

RCS orerational LEAKAGE satisfies Criterion 2 of the NRC
Inter im Policy Statement,

CLOG §T§
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RCS Operational LEAKAGE
B 3.4.13

LCO

No Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, bein
indicative of material deterioration., LEAKAGE of this
type is unacceptable as the leak itself could cause
further deterioration, resulting in higher LEAKAGE.
Violation of this LCO could result in continued
degradation of the RCPB.

Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE 1s
allowed as a reasonable minimum detectable amount that
the containment air monitoring and containment sump
level monitoring equipment car detect within a
reasonable time period. Violation of this LCO could
result in continued degradation of the RCPB, if the
LEAKAGE is from the pressure boundary.

Identified LEAKAGE

Up to 10 gpm of identified LEAKAGE is considered
allowable because LEAKAGE is from known sources that
do not interfere with detection of identified LEAKAGE
and s well within the capability of the RCS makeup
system., Identified LEAKAGE includes LEAKAGE to the
containmerit from specifically known and located
sources, but does not include pressure boundary
LEAKAGE or controlled reactor coclant pump (RCP) seal
Teakoff (a normal function not considered LEAKAGE).
Violation of this LCO could result in continued
Jegradation of a component or system.

Primary-to-Secondary LEAKAGE

Total primary-to-secondary LEAKAGE through all SGs of
1 gpm produces acceptable offsite doses in the SLB
accident analysis. Violation of this LCO could evceed
the offsite dose limits for this accident. Primary-
to-Secondary LEAKAGE must be included in the tota)
allowable 1imit for identified LEAKAGE.

(continued)
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BASES (continued)

RCS Operationa) LEAKAGE
B 3.4.13

LCO
(continued)

-

M
A
The 720 gallon per day (gpd) 1imit on one SG allocates

the total 1 gpm allowed primary- to-secondary LEAKAGE
equally between the two generators,

*rmeana

APPLICABILITY

In MODES 1, 2, 3, and 4, the potentia)l for RCPE LEAKAGE 15
greatest when the RCS 1s pressuriled.

In MODES & and 6, LEAKAGE 1imits are not required because
the reactor coolant pressure 1s far lower, resulting in
Tower stresses and readuced potentials for LEAKAGE.

LCO 3.4.14, “RCS Pressure Isolation Valve (PIV) Leakage,"
measures leakage through each individual PIV and can impact
this LCO. Of the two PIVs 1n series in each isolated line,
leakage measured through one PIV does not result in RCS
LEAKAGE when the other 1s leaktight. I1f both valves leak
and result in a loss of mass from the RCS, the loss must be
included in the allowable ldentified LEAKAGE.

ACT10NS

A

Unidentified LEAKAGE, identified LEAKAGE, or primary-to-
secondary LEAKAGE in excess of the LCO 1imits must be
reduced within 4 hours. This Completion Time allows time
to verify leakage rates and either identify unidentified
LEAKAGE or reduce LEAKAGE to within limits before the
reactor must be shut down., This action 1s necessary to
prevent further deterioration of the RUPB,

B.l and B.2

If any pressure boundary leakage exists or if unidentified,
identified, or primaryoto-secondari | EAKAGE cannot be
reduced to within Timits within 4 hours, the reactor must be
brought to lower pressure conditions to reduce the severity
of the LEAKAGE and its gotentia) consequences, The reactor
must be placed in MODE 3 within & hours and MODE § within

(continued)
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RCS Operational LEAKAGE

B 3.4.1%
. BASES (continued)
ACTIONS 36 hours. This action reduces the LEAKAGE and also reduces
(continued) the factors which tend to degrade the pressure boundary.

The Completion Times of 6 hours to reach MODE 3 and 36 hours
to reach MODE 5 from ful)l power are reasonable based on
operating experience to reach the required conditions from
full power in an orderly manner and without chal\ongwng
plant systems. In MODE 5, the pressure stresses acting on
the RCPB are much lower, and further deterioration is much
Tess Tikely.

———

SURVEILLANCE SR._3.4.13.]

REQUIREMENTS
Verifying RCS LEAKAGE within the LCO Vimits assures the
integrity of the RCPB 1s maintained. Pressure boundary
LEAKAGE would at first appear as unidentified LEAKAGE and
can only be positively 1dentified by inspection,
Unidentified LEAKAGE and identified LEAKAGE are determined
by performance of a RCS water inventory balance. Primary-
to-secondary LEAKAGE is also measured by performance of an
RCS water inventory balance in conjunction with effluent
monitoring within the secondary steam and feedwater systems.

The RCS water inventory balance must be performed with the
reactor at steady-state oporating conditions and near
operating pressure. Therefore, the requirement of SR 3.0.4
is not applicable var performing an RCS inventory balance
before entering MODE ¢ or MODE 3.

Steady-state operatiun is required to perform a proper
inventory balance; caiculations during maneuvering are not
useful and the surveillance 1s not required unless steady
state is established. For RCS operational | EAKAGE
determination by inventery balance, steady siate is defined
as stable RCS pressure, temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and
RCP seal injection and return flows.

An early warninx of pressure boundary LEAKAGE or
unidentified LEAKAGE is provided by the automatic systems
that monitor the containment atmosphere radioactivity and

(continued)
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RCS Operational LEAKAGE

B 3.4.13
BASES (continued)
SURVEILLANCE the containment sump level. These LEAKAGE detection systems
REQUIREMENTS are specified in LCO 3.4.15, “"RCS LEAKAGE Detection

(continued) Instrumentation.”

The 72-hour Frequency 1s a reasonable interval to irend
LEAKAGE and recognizes the importance of early leak
detection in the prevention of accidents,

SR3.4.13.2

The leaktight integrity of the RCPB 1s verified by visual
inspection. The lnservice Testing Program and operational
hydrostatic tests at normal operating pressure are
acceptabie means of verifying no RCPB LEAKAGE. The
[18-month] Frequency 1s based on the refueling cycle and
adequately verifies RCPB integrity.

REFERENCES I. Title 10, Code of Federal Regulations, Part 80,
Appendix A, Genera)l Design Criterfon 30, "Quality of
Reactor Coolant Pressure Boundary."

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

~o

3, [Unit Name] FSAR, Section [158], "[Accident Analysic)."

= ST
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RCS vIV Leakc?o
B 3.4.14

BACKGROUND subsequent study (Ref. §) evaluated various PIV
(continued) configurations to determine the probability of intersystem

LOCAs. This later study concluded that periodic leak
testing of the PIVs can substantially reduce intersystem
LOCA probability.
PIVs are provided to isolate the RCS from the following
typically connected systems:
a. Shutdown Cooling (SDC) System;
b. [Safety Injection System); and
¢. [Chemical and Volume Control System].
For this facility, the PIVs are listed in Reference 6.
Violation of this LCO could result in continued degradation
of a PIV, which could lead to overpressurization of a low
pressure system and the loss of the integrity of a fission-
product barrier.

APPLICABLE Reference 4 identified potential intersystem LOCAs as a

SAFETY ANALYSES

significant contributor to the risk of core melt. The
dominant accident sequence in the intersystem LOCA category
is the failure of the low pressure portion of the SDC System
outside of containment. The accident is the result of a
postulated failure of the PIVs, which are part of the RCS
pressure boundary, and the subsequent pressurization of the
SDC System downstream of the PIVs from the RCS. Because the
low pressure portion of the SDC System is typically designed
for [600] psig, overpressurization failure of the SOC low
pressure line would result in a LOCA outside containment and
subsequent risk of core melt,

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

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

(continued)
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RCS PIV LeakaYe
B 3.4.04

. BASES (continued)

APPLICABLE These analyses establish the acceptance limits for RCS PIV
SAFETY ANALYSES  leakage. Reference to these analvses 15 used to assess
(continued) changes to the facility which could affect RCS PIV leakage,
as they relate to the acceptance limits.

Since it must be included as part of identified LEAKAGE
covered by LCO 3.4.13, "RCS Operational LEAKAGE," RCS PlV
leakage satisfies Criterion 2 of the NRC Interim Policy
Statement.

LCO RLS PIV loakuge is fdentified LEAKAGE into closed systems
connected to the RCS. Isolation valve leakage 1s usually on
the order of drops per minute. Leakage that increases
significantly suggests that something 15 operationally wrong
and corrective action must be taken. Violation of this LCO
could result in continued degradation of a PIV, which could
lead to overpressurizetion of a low pressure system and the
loss of the integrity ot a fission-product barrier,

For the two PIVs in series, the leakage requirement applies
to each valve individually and not to the combined lezkage
across both valves. If the PIVs are not individually leak
tested, one velve ma, have failed completely and not be
detected 1f the other valve in series meets the leakage
requirement. In this situation, the protection provided by
redundant valves would be lost,

The LCO PIV leakage 1imit is 0.5 gpm per nominal inch of
valve size with a maximum 1imit of 5 gpm. The previous
criterion of 1 gpm for a1l valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures. A study concluded a

leak rate limit based on valve size was superior to a single
allowable value.

Reference 7 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

(continued)

(continued)

CEOG STS B 3.4-93 01/01/91 2:26pm




BASES (continued)

RCS PIV Leakage
B 3.4.14

LCO
(continued)

rate 15 adjusted to the maximum pressure differential by
assuming leakage is directly proportional to the pressure
differential to the one-half power.

APPLICABILITY

In MODES 1, 2, 3, and 4, thig LCO applies because the PV
leakage potential 1s greatest when the RCS 1s pressurized.

In MODES & and 6, leakage limits are not provided because
the lower reactor coolant pressure results in a reduced
potential for leakage and for LOCA outside the containment.

-

ACTIONS

A Al and A2

Four hours are provided to reduce leakage in excess of the
allowable limit, The period permits operation to continue
under stable conditions while leekage 1s assessed and
corrective actions are taken. The 4 hours allow the actions
and restrict the operation with leaking isolation valves.

Alternatively, the flow path must be 1solated by two valves.
Required Actions A.2.] and A.2.2 are modified by a Note

that the valves used for isolation must meet the same
leakage requirements as the PIVs and must be on the RCPB.

Required Action A.2.]1 requires that the initial 1solation
with one valve must be performed within 4 hours. This
4-hour Completion Time is based on the same rationale as
the time for Required Action A.1l.

Required Action A.2.2 specifies that the double isolation
barrier of twe valves be restored by closing some cther
valve qualified for isclation or restoring one leaking PIV,
The 72-hour time after exceeding the 1imit considers the
time required to complete tha action and the low probability
of a secord valve failing suring this time period.

RCS PIV leakage is considered out of limits if the equipment
used to measure RCS PIV leakage is determined to be
inoperable at the time SR 3.4.14.1 is performed. Required
Action A.1 or Required Actions A.2.]1 and A.2.2 apply to
restoring such equipment to OPERABLE status.

(continued)

CEOG ST§

(continued)

B 3.4-94 01/01/91 2:26pm




. BASES (continued)

RCS PIV Leakage
B 3414

ACTIONS
(continued)

If leakage cannot be reduced or the system {salated within
the respective Completion Time, the plant must be placed in
a MODE in which the requirement does not nvplﬁ. This 1s
done by p]ncing the plant in MODE 3 within 6 hours and

MODE 5 within 36 hours. This action may reduce the leakage
and also reduces the potential for a ."CA outside the
containment. The Completion Times are reasonable based on
opvratln? experience to achieve the required MODES without
challenging plant systems.

SURVEILLANCE
REGUIREMENTS

SR_3.4.04.)

Performance of leakage test1ng on each RCS PIV or isolation
valve is required to «erify that leakage 1y below the
specified 1imit and to identify each leaking valve. The
Teakage 1imit of 0.5 gpm per inch of nominal valve diameter
up to 5 gpm maximum applies to each valve, Leakage testing
requires a stable pressure condition.

Testing is to be performed every 9 months, but may be
extended up to & maximum of [18 months], a typical refueling
cycle, 1f the plant does not go into MODE § for at least

7 days. The }1u~month] Frequency 1s required in

10 CFR 80.55a(g) (Ref. 8), 1s within the American Society of
Mechanical Engineers (ASME) Code, Section X1 (Ref. 9), and
is based on the prudence of performing surveillances 1ike
this only during an outage. The Surveillance needs stable
conditions and has the potential for an unplanned plant
transient 1f performed with the plant at power.

In addition, testin? must be performed once after the valve
has been openad by flow or exercised to ensure tight
reseating. PIVs disturbed in the performance of this
Surveillance should also be tested unless documentation
shows thai an infinite test1n¥ Toop cannot practically be
avoided. Testing must be performed within 24 hours after
the valve has been reseated. Within 24 hours is a
reasonable and practical time 1imit for performing this test
after opening or reseating the valve,

(continued)
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BASES (continued)

RCS PIV Loaka?o
B 3.4.14

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.0.4 is exempted for entry into MODES 3 and 4 to ?orm1t
leak testing at high differential pressures with stable
conditions not possible in the lTower MODES.

[For this facility, RCS PIV or isolation valve leakage is
measured &s follows:)

SR_3.4.]8.2 and SR _3.4.14.3

Verifying that the [SDC) autoclosure interlocks are operable
ensures that RCS pressure will not pressurize the [SDC)
system beyond 125% cof its design pressure of [600] psig.
The interlock setpoint that prevents the valves from being
opened 1s set so the actual RCS pressure must be less than
425) psig to open the valves. This setpoint ensures the
SNC) design pressure will not be exceeded and the [SDC)
relief valves will not 1ift. The frequency of [18 months)
is based on engineering judgment and the fact that the
testing of these interlocks is best performed during a
refuelin? outage. This frequency has been shown to be
acceptable through operating experience.

REFERENCES

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

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

3. Title 10, Code of Federa)l Regulations, Part 50,
Appendix A, Section V, "Reactor Containment," General
Design Criterion 55, "Reactor Coolant Pressure
Boundary Penetrating Containment."

4. 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.

5. U.S. NRC, "The Probability of Intersystem LOCA:
Impact Due to Leak Testing and Operational Changes,"
NUREG-0677, May 1980,

(continued)

CEOG STS

(¢ontinued)

B 3.4-96 01/01/91 2:26pm



‘d'z")".li" I WV

Regulatint
standards

sauirement ¢«







RCS LEAKAGE Detection Instrumentation
B 3.4.15

. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.15 RCS LEAKAGE Detection Instrumentation

BASES

BACKGROUNY

GDC 30 of Appendix A to 10 CFR S0 (Ref. 1) requires means
for detecting and, to the extent practical, identifying the
lee tiun of the source of RCS LEAKAGE. Regulatory

Guide 1.45 (Ref. 2) describes acceptable methcds for
giierting LEAKAGE detection systems.

LFAKAst Artection systems must have the capability to detect
signivicaut o= .ctor coolant pressuire boundary (RCPB)
acgradation as soon after occurrence as practical to
mininize the potential for propagation to a gross failure,
Thus, an early indication or warning signal 1s necessary to
permit proper evaluation of all unidentified LEAKAGE.

Industry practice has shown that water flow changes of 0.5
to 1.0 gpm can readily be detected in containea volumes by
monitoring changes in water level, in flow rate, or in the
operating frequency of a pump. The containment sump used to
collect unidentified LEAKAGE 1s [(or) and air cooler
condensate are] instrumented to alarm for increases of 0.5
to 1.0 gpm in the normal flow rates. This sensitivity is
acceptable for detecting ircreases in unidentified LEAKAGE.

The reactor coolant contains radioactivity that, when
released to the containment, can be detected by radiation
monitor «ng instrumentation, Reactor coolant radicactivity
levels will be lTow during initial reactor startup and for a
few weeks thereafter until activated corrosion products have
been formed and fission products appear from fuel element
cladding contamination or cladding defects. Instrument
sensitivities of 107" uCi/cc radioactivity for particulate
monitoring and of 10 uCi/cc radioactivity for gaseous
monitoring are practical for tiese LEAKAGE detection
systems., Radioactivity detection systems are included for
monitoring both particulate and gaseous activities, because
of their sensitivities and rapid responses to RCS LEAKAGE.

An increase in humidity of the containment aimesphere would
indicate release of water vapor to the convtainment. Dew-
point temperature measurements can thus te used to monitor
humidity levels of the containment atmosphere as an

(continued)
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BASES (continued)

RCS LEAKAGE Detection Instrumentation
B 3.4.15

BACKGROUND
(continued)

indicator of potential RCS LEAKAGE. A 1* increase
in dew point is well within the sensitivity range of
available inst: oments.

Since the humidity level is influenced by several factors, a
quantitative evaluation of an indicated LEAKAGE rate by this
means may be questionable and should be compared to observed
increases in liquid flow into or from the containment sump
[and condensate flow from air coolers]). Humidity level
monitoring is considered most useful as an indirect alarm or
indication to alert the cperator to a potential problem,

Air temperature and pressure monitoring methods may also

be used to infer unidentified LEAKAGE to the containment.
Containment temperature and pressure fluctuate slightly
during plant operation, but a rise above the normally
indicated range of values may indicate RCS LEAKAGE into

the containment. The relevance of temperature and pressure
measurements are affected by containment free volume and,
for temperature, detector location. Alarm signals from
these instruments car be valuaole in recognizing rapid and
sizable LEAKAGE to the containment.

-

APPLICABLE
SAFETY AMALYSES

The need to evaluate the severity of an alarm or an
indicati- important to the operators, and the ability to
compare . .erify with indications from other systems is
recessai,. The system response times and sensitivities are
described in the FSAR (Ref. 3). Multiple instrument
locations are utilized, if needed, to ensure the transport
delay time of the LEAKAGE from its source to an instrumeni
location yields an acceptable overall response time.

The safety significance of RCS LEAKAGE varies widely
depending on its souirce, rate, and duration. Therefore,
detecting and monitoring reactor coolant LEAKAGE into the
containment area is necessary. OQuickly separating the
identified | EAKAGE from the unidentified LEAKAGE provides
quantitative information to the operators, allowing them to
take corrective action chould a leak occur detrimental to
the safety of the facility and the public.

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.15

BASES (continued)

ACTIONS Al and A.2

With the containment sump monitor inoperable, no form of
grab sample could provide the equivalent information,

However, the containment atmosphere activity monitor will
provide indications of changes in LEAKAGE. Together with
the atmosphere monitor, the periodic surveillance for RCS
inventory balance, SR 3.4.13.1, must be performed at an
increased frequency of 24 hours to provide information that
is adequate to detect LEAKAGE.

Restoration - ° the sump monitor to OPERABLE status is
required to regain the function in a Completion Time of
30 days after the monitor’'s failure. This time is
acceptable considering the frequency and adequacy of
the RCS inventory balance required by Action A.1l.

B.1.1.B.1.2, and B.2

With hoth gaseous and particulate containment atmosphere
radioactivity monitoring instrumentation channels
inoperable, alternative action is required. Either grab
samples of the containment atmosphere must be taken and
analyzed or water inventory balances, in accordance with

SR 3.4.13.1, must be performed to provide alternate periodic
information. With a sample obtained and analyzed or an
inventory balance performed every 24 hours, the reactor may
be operated for up to 30 days to allow restoration of at
least one of the radiocactivity monitors.

The 24-hour interval provides periodic information that is
adequate to detect LEAKAGE. The 30-day Completion Time
recognizes at least one other ready form of leak detection.

€.l and C.2

With the containment air cooler condensate flow rate monitor
inoperable, alternative action is again required. Either
grab samples of the containment atmosphere must be taken and
analyzed or water inventory balances, in acccrdance with SR
3.4.13.1, must be performed to provide alternate periodic
information. Provided a sample is obtained and analyzed or
an inventory balance is performed every 24 hours, reactor

(continued)

(continued)
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. BASES (continued)

RCS LFAKAGE Detection Instrumentation
B 3.4.15

ACTIONS
(continued)

operation may continue while awaiting restoration of the
containment air cooler condensate flow rate monitor to
OPERABLE status.

The 24-hour interval provides periodic information that is
adequate to detect RCS LEAKAGE.

0.1 and 0.2

With the containment atmosphere radioactivity monitor and
the containment air cooler condersate 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
Required Action is to restore either of the inoperable
monitors to OPE™"3LE status within 30 days to regain the
intended leakay . detection diversity. The 30-day completion
time ensures that the plant will not be operated in a
reduced configuration for a lengthy time peried.

E.]l and E.2

If a Required Action of Condition A, B, C, or D cannot be
met within the required Completion Time, tne reactor must be
placed in a MODE in which the LCO does not apply. This
requires placing the reactor in at least MGDE 3 within

6 hours and in MODE 5 within 36 hours. The allowed
Completion Times are reasonable based on operating
experience to perform the actions in an orderly manner and
without challeanging plant systems.

£l
With all required monitors inoperable, no automatic means

of monitoring LEAKAGE are available, and immediate plant
shutdown in accordance with LCO 3.2.3 is required.

SURVEILLANCE
REQUIREMENTS

SR _3.4.15.1, SR 3.4.15.2, and SR 3.4.15.3

These SRs are the performance of a CHANNEL CHECK of each of
tne RCS LEAKAGE detection monitors. The check gives
reasonable confidence that each channel is operating
properly. The Frequency of 12 hours is based on

(continued)
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BASES (continucd)

RCS LEAKAGE Detection Instrumentation
B 3.4,15

SUVETLLANCE
REL  QEMENTS
(v  ‘nued)

instrument reliability and is reasonable for detecting
off-normal conditions., For this facility, a CHANNEL CHECK
consists of | s

SR_3.4.15.4, SR _3.4.15.5, and SR_3.4.15.6

These SRs are the performance of an ANALOG CHANNEL
OPERATIONAL TEST [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 cperating experience has shown
it proper for dctectingNdegradat1on. For this facility, an
ANALOG CHANNEL OPERATIONAL TEST [a CHANNEL FUNCTIONAL TE.T)
consists of | j

SR_3.4.15.7, 3R _3.4.15.8, and SR _3.4.15.9.

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

REFERENCES

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

2. Regulatory Guide 1.45, "Reactor Coolant Pressure
Boundary Leakage Detection Systems," U.S. Nuclear
Regulatory Commission.

3.  [Unit Name] FSAR, Section [ ], "[Title]."
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RCS Specific Activity
B 3.4.16

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.16 RCS Specific Activity

BASES

BACKGROUND

The Code of Federal Regulations, 10 CFR 100 (Ref. 1)
specifies the maximum dcse to the whole body and the thyroid
an individual at the site boundary can receive for 2 hours
during an accident. The 1imits on specific activity ensure
that the doses are held to a smail fraction of the

10 CFR 100 1imits during analyzed transients and accidents.

The RCS specific activity LCO Timits the allowable
concent~ation level of radionuclides in the reactor coolant.
The LCO Timits are established to minimize the offsite
radioartivity dose consequences in the event of a steam
genarator tuge rupture (SGTR) accident.

The LCO centains specific activity limits for both DOSE
EQUIVALENT 1-131 and gros. specific activity. The allowable
levels are intended to limit the 2-hour dose at the site
boundary to a small fraction of the 10 CFR 100 dose
guideline values., The Timits in the LCO are standardized
pased on parametric evaluations of offsite radioactivity
dose consequences for typical site locations,

The parametric evaluations showed the potential offsite dose
levels for a SGTR accident were an appropriately small
fraction of the 10 CFR 100 guideline dose 1imits. Each
evaluation assumes a broad range of site applicable
atmospheric dispersion factors ‘n a parametric evaluation.

APPLICABLE
SAFETY ANALYSES

The LCO Timits on the specific activity of the reactor
coolant ensure that the resulting 2-hour doses at the site
boundary will not exceed a small fraction of the 10 CFR 100
dose guidelines (Ref. 1) following a SGTR accident., The
SGTR safety analysis (Ref. 2) assumes the specific activity
of the reactor coolant at the LCO limits and an existing
reactor coolant steam generator (SG) tube leakage rate of

1 gpm. The analysis also assumes a reactor trip and a
turbine trip at the same time as the SGTR event.

(continued)

CEOG STS

(continued)

B 3.4-105 01/01/91 2:26pm



RCS Specific Activity

B 3.4.16
BASES (continued)
APPLICABLE The analysis for the SGTR accident establishes the
SAFETY ANALYSES acceptance limits for RCS specific activity. Reference to
(continued) this analysis is used to assess changes to the facility

which could affect RCS specific activity as they relate to
the acceptance limits,

The rise in pressure in the ruptured SG causes radioactively
contaminated steam to discharge to the atmosphere through
the atmospheric dump valves or the main steam safety valves.
The atmospheric discharge stops when the turbine bypass to
the condenser removes the excess energy to rapidly reduce
the RCS pressure and close the valves. The unaffected SG
removes core decay heat by venting steam until the cooldown
ends.

The safety analysis shows the radiological consequences of a
SGTR accident are within a small fraction of the Reference 1
dose guidoline values. Operation with iodine specific
activity levels greater than the LCO 1imit is permissible,
if the activity levels do not exceed the 1imits shown in
Figure 3.4.16-1 for more than 48 hours.

The remainder of the above-limit permissible iodine levels
shown in Figure 3.4.16-1 are acceptable because of the low
nrobability of a SGTR accident occurring during the
established 48-hour time limit. The occurrence of a SGTR
accident at these permissible levels could increase the site
boundary dose leve's, but stil]l be within 1C CFR 100 dose
guideline values,

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

LCO The specific iodine activity is lTimited to 1.0 uCi/gm DOSE
tQUIVALENT I-131, and the total specific activity in the
primary coolant is limited to the number of uCi/gm equal to
100 divided by E (average disintegration energy of the sum
of the average beta and gamma energies of the coolant
nuclides). The 1imit on DOSE EQUIVALENT [-131 ensures the
2-hour thyroid dose to an individual at the Site Boundary
during the design basis accident will be a small fraction of
the allowed thyroid dose. The 1imit on gross specific

(continued)

(continued)
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RCS Specific Activity
B 2.4.16

. BASES (continued)

LCO activity ensures the 2-hour whole body dose to an individual
(continued) et the site boundary during the Design Basis Accident will
be a small fraction of the allowea whole body dose.

The SGTR accident analysis (Ref. 2) shows that the 2-hour
site boundary dose¢ leveis are within acceptable limits,
Violaticn of the LCO may result in reactor coolant
radioactivity levels that could, in the event of a SGTR,
lead to site boundary doses that exceed the 10 CFR 100
guideline values.

-

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS average temperature
> 500°F, operation within the LCO 1imits for DOSE EQUIVALENT
1-131 and total specific activity are necessary to contain
the potential consequences of a SGTR to within the
acceptabie site boundary dose values.

For operation in MODE 3 with RCS average temperature

< 500°F, and in MODES 4 and 5, the release of radiocactivity
in the event of a SGTR is unlikely since the saturation
pressure of the reactor coolant is below the 1ift pressure
settings of the atmospheric dump valves and main steam
safety valves.

ACTIONS A.l and A.2

With the gross specific activity in excess of the allowed
Timit, an analysis must be performed within 4 hours to
determine DOSE EQUIVALENT I-131. The Completion Time of
4 hours is required to obtain and analyze a sample.

The change within 6 hours to MODE 3 and RCS average
temperature < 500°F lowers the saturation pressure of the
reactor coolant below the set points of the main steam
safety valves, and prevents venting the SG to the
environment in an SGTR event., The Completion Time of

6 hours is required to reach MODE 3 from full power without
challenging reactor emergency systems.

(continued)

(continued)
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RCS Specific Activity

8 3.4.16
BASES (continued) .
ACTIONS Gross specific activity is considered out of limits if the
(continued) equipment used to measure yross specific activity is

determined to be inoperable at the time SR 3.4.16.1 is
performed. Required Action A.l and Required Action A.2
apply to restoring such equipment to OPERABLE status.

B.1 and B.2

With the DOSE EQUIVALENT 1-131 greater than the LCO limit,
samples at intervals not to exceed 4 hours must be taken to
demonstrate the 1imits of Figure 3.4,.16-1 are not exceeded.
The Compietion Time of 4 hours is required to obtain and
analyze a sample. Sampiing must continue for trending.

The DOSE EQUIVALENT 1-131 must be restored to normal within
48 hours. The Completion Time of 48 hours is required, if
the 1imit violation resulted from normal iodine spiking.

DOSE EQUIVALENT I-131 specific activity is consideced out of
Timits if the equipment used to measure DOSE EQU'VALENT
[-13]1 specific activity is determined to be inorerable at
the time SR 3.4.16.2 1s performed. nequired Action B.1 and
Required Action B.2 apply to restoring such ecdipment to
OPERABLE status.

.l

The reactor must be placed in MODE 3 with RCS average
temperature < 500°F within 6 hours, when a Required Action
and associated Completion Time of Condition B are not met or
the DOSE EQUIVALENT I-131 is in the unacceptable region of
Figure 3.4.16-1. The Completion Time of & hours is required
to get to MODE 3 below 500°F without challenging reactor
emergency systems.

SURVEILLANCE SR_3.4.16.1
REQUIREMENTS

The Surveillance requires performing a gamma-isotopic
analysis as a measure of the gross specific activity of the
reactor coolant at least once per 7 days. While basically a
quantitative measure of radionuclides with half lives longer
than 15 minutes, excluding iodines, this measurement is the
sum of the degassed gamma activities and the gaseous gamma
activities in the sample taken. This Surveillance provides

(continued)

(continued)
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BASES (continued)

RCS Specific Activity
B 3.4.16

SURVE 1 LLANCE
REQUIREMENTS
(continued)

an indication of any increase in gross specific activity.
Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO Timit
under normal operating conditions. The Surveillance is
applicable in MODES 1 and 2, and in MODE 3 with RCS average
temperature at least 500°F. The 7-day frequency considers
the unlikelihood of a gross fuel failure during the time,

SR_3.4.16.2

This Surveillance is performed to ensure iodine remains
within 1imit during normal operation, and following fast
power changes when fuel failure is more apt to occur. The
14-day Frequency is adequate to trend changes in the iodine
activity level considering gross activity 1s 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 l-hour period, is established because the iodine
levels peak during this time following fuel failure; samples
at other times would provide inaccurate results,

[For this facility, DOSE EQUIVALENT I-13] specific activity
s measured as follows:]

SR_3.4.16.3

A radrochemical analysis for E determination is required
every 184 days (6 months) with the piant operating in MODE 1!
equilibrium conditions, The E determination directly
relates to the LCO and is required to verify plant operation
within the specified gross activity LCO 1imit. The analysis
for £ is a measurement of the avera?e energies per
disintegration for isotopes with half lives longer than

15 minutes, excluding iodines, The Frequency of 184 days
recognizes £ does not change rapidly.

SR 3.0.4 does not apply so sampling can be performed in
MODE 1. The sample must be taken after 2 effective full
power days and 20 days of MODE 1 vperation have elapsed
since the reactor was last subcritical for at least

48 hours. This ensures the radioactive materials are at
equilibrium so the analysis for E is representative and
not skewed by a crud burst or other similar abnormal event.
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RCS Specific Activity
B 3.4.16

BASES (continued)

REFERENCES "itle 10, Code of Federal Regulations, Part 100.11,
‘Determination of Exclusion Area, Low Population Zone,
and Poruiation Center Distance," 1973.

2. [Unit Name) FSAR, Section [15.6.3], "“[Title)."
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RCS Loops—Test Exceptions
B 3.4.17

’ B 3.4 REACTOR COOLANT SYSTEMS (RCS)
B 3.4.17 KCS Loops— Test Exceptions

BASES

== = s

BACKGROUND This special test exception to LCO 3.4.4, "RCS Loops—
MODES 1 and 2," and LCO 3.3.1, "RPS Instrumentation,"
permits reactor criticality under nc flow conditions during
PHYSICS TESTS (natural circulation dennrstration, station
blackout, and loss of offsite power) wh..e at low THERMAL
POWER levels. Section XI of 10 CFR Part %9, Appendix B
(Ref, 1), requires that a test program be ~stablished to
ensure that structures, systems, and componcits will perform
satisfactorily in service. A1)l functions necessary to
ensure that the specified design conditions are not exceeded
during normal operation and anticipated operational
occurrenzes must be tested. This testing is an integral
part of the design, construction, and operation of the power
plant as specified in GDC 1 (Ref. 2).

The key objectives of a test program are to provide
assurance that the facility has been adequately designed to

. validate the analytical models used in the design and
analysis, to verify the assumptions used to predict plant
response, to provide assurance that installation of
equipment at the facility has been accomplished in
a~cordance with the design, and to verify that the operating
and emergency procedures are adequate. Testing is performed
prior to initial criticality, during startup, and following
Tow power operations.

The tests will include verifying the abiiity to establish
and maintain natural circulation following a plant trip
between 10% and 20% of RATED THERMAL POWER (RTP), performing
natural circu’ation cooldown on emergency power, and, during
“he cooldown, showing that adequate boron mixing occurs and
that pressure can be controlled using auxiliary spray and
pressurizer heaters powered from the emergency power
sources.

(continued)
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BASES (continued)

RCS Loops——Test Exceptions
B 3.4.17

APPLICABLE
SAFETY ANALYSES

There are no transient or accident analyses which specify
the aliowed boundaries of this LCO. However, operating
experience has demonstrated this exception to be safe under
the present applicability. The NRC Interim Policy Statement
allows the test exceptions to be included as a part of the
LCO that they affect. This LCO was retained as a separate
LCO for clarity.

LCO

This LCO is provided to allow for the performance of PHYSICS
TESTS in MODE 2 (after a refueling), where the core cooling
requirements are significantly different than after the core
has been operating. Without this iL.CO, plant operations
would be held bound to the normal operating LCOs for reactor
coolant loops and circulation (MODES 1 and 2), and the
appropriate tests could not be performed.

In MODE 2 wher~ core power ievel is considerably lower and
the associate. . /SICS TESTS must be performed, operation is
allowed under no-flow conditions provided THERMAL POWER is
<5% of RTP and the reactor trip setpoints of the OPERABLE
power level channels are set at < 20% RTP. These limits
ens¥re no Safety Limits or fuel design limits will be
violated.

The exemption is allowed even though there are no bounding
safety analyses. These tests are allowed since they are
perforned under close supervision during the test program
and provide valuable information on the plant's capability
to cooldown without offsite power available to the reactor
coolant pumps.

APPLICABILITY

This LCO ensures that the plant will not be operated in
MODE 1 without forced circulation. It oniy allows testing
under these conditions while in MODE 2. This testing
establishes that heat inout from nuclear heat does not
exceed the natural circulation heat removal capabilities.
Therefore, no safety or fuel design limits will be violated
as a result of the associated tests.

CEOG STS
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RCS Loops-——Test Exc gtions
03 ¢l

. BASES (continued)

ACTIONS Al

If THERMAL POWER increases to > 5% RTP, the -eactor must be
tripped immediately. This ensures the plant 15 not placed
in an unanalyzed condition, and prevents exceeding the
specified acceptable fuel design limits.

SURVETLLANCE SR_3.4.17.1

REQUIREMENTS
THERMAL POWER must be verified to be within limits once per
hour to ensure that the fuel design criteria are not
violated during the performance of the PHYSICS TESTS. The
hourly Frequency has been shown by operating practice to be
sufficient to regularly assess conditions for potential
degradation and verify operation within the LCO limits.
Plant operations are conducted slowly durin? the performance
of PHYSICS TESTS, and monitoring the power level once per
hour is sufficient to ensure that the power level does not
exceed the 1imit,

@ S
Within 12 hour< of initiating PHYSICS TESTS, a CHANNEL
FUNCTIONAL TEST must be performed on each logarithmic power
level and 1inear power level neutron flux monitoring channe)
to verify OPERARILITY and adjust setpoints tc proper values.
This will ensure that the Reactor Protection System is
properly aligned to provide the required degree of core
protection during the performance of the PHYSICS TESTS. The
interval is adequate to ensure that the arpropriate
equipment is OPERABLE prior to the tests to aid the
monitoring and protection of the plant during these tests.

REFERENCES 1. Title 10 Code of Federal Regulations, Part 50,
Appendix B, "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants."

2. Title 10 Cede of Federal Regulations, Part 50,
Appendix A, General Design Criterion 1, "Quality
Standards and Records," 1988,
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SITs
B 3.5.1

' B 2.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.1 3afety Injection Tanks (SITs)

BASES

BACKGROUND

The functions of the [four] SITs are to supply water to the
reactor vessel during the blowdown phase of a loss-of-
coolant accident (LOCA), to provide inventory to help
accomplish the refill phase that follows thereafter, and *o
provide Reactor Coolant System (RCS) makeup for a small-
break LOCA.

The blowdown phase of a large-break LOCA is the initial
pericd of the transient during which the RCS departs from
equilibrium conditions, and heat from fission-product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the containment atmosphere.

The refill phase of a LOCA follows immediately where reactor
coolant inventory has vacated the core throur™ steam
flashing and ejection out the break, The core is
essentially in adiabatic heatup. The balance uf SITs
fnventory is then available to help fi11 voids in the lower
plenum and reactor vessel downcomer to establish a recovery
level at the bottom of the core and ongoing reflood of the
core with addition of safety injection (SI) water.

The SITs are pressure vessels partially filled with borated
water and pressurized with nitrogen gas. The SITs are
nassive components, since no operator or control action is
required for them to perform their function. Internal tank
pressure is sufficient to discharge the contents to the KCS,
if RCS pressure decreases belew the SIT pressure.

tach SIT is piped into one RCS cold leg via the injection
Tines utilized by the High Pressure Safety Injection and Low
Pressure Safety Injection (HPSI and LPSI) systems. Each SIT
is isolated from the RCS by a motor-operated isolation valve
and two check valves in series. The motor-operated
isolation valves are normally open, with power removed from
the valve motor to prevent inadvertent closure prior to or
during an accident.

(continued)
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BASES (continued)

SITs
B 3.5.1

-

BACKGROUND
(continued)

Additionally, the isolation valves are interlocked with the

pressurizer pressure instrumentation channels to ensure that
the valves will automatically open as RCS pressure increases
ahove SIT pressure and to prevent inadvertent closure prior

to an accident. The valves also receive a safety injection

actuation signal (SIAS) to open. These features ensure that
t'" valves meet the requirements c¢f the Institute of

E. ..ri~al and Electronic Engineers (IEEE) Standard 279-197]
(Ref. 1) for "operating bypasses" and that the SITs will br

available for injection without reliance on operator action.

The SIT gas and water volumes, gas pressure, and outlet pipe
size are selected to allow three of the four SITs to
partially recover the core before significant clad melting
or zirconium-water reaction can occur following a LOCA. The
need to ensure that three SITs are adequate for this
function is consistent with the LOCA assumption that the
entire contents of one SIT will be lost via the break during
the blowdown phase of a LOCA.

APPLICABLE
SAFETY ANALYSES

The SI1Ts are taken credit for in both the large- and small-
break LOCA analyses at full power (Ref. 2). These are the
Design Basis Accidents (DBAs) that estabiish the acceptance
Timits for the SITs. Reference to the analyses for these
DBAs is used to assess changes to the SITs, as they relaie
to the acceptance limits.

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of SI tlow.
These assumptions include signal generation time, equipment
starting times, and delivery time due to system piping. In
the early stages of a LOCA with a loss of offsite power, the
SITs provide the sole source of makeup water to the RCS.
(The assumption of a loss of offsite power is required by
regulations.) This is because the LPSI pumps, HPSI pumps,
and charging pumps cannot deliver flow until the emergency
diesel generators (EDGs) start, come to rated speed, and go
through their timed loading sequence. In cold leg breaks,
the entire contents of one SIT are assumed to be lost
through the break during blowdown and the reflood phase.

The 1imiting large-break LOCA is a double-ended guillotine
cold leg break at the discharge of the reactor coolant pump.

(continued)
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. BASES (continued)

S1Ts
B 3.5.1

APPLICABLE
SAFETY ANALYSES
(continued)

During this event, the SITs discharge to the RCS as soon as
RCS pressure decreases to below SIT pressure. As a
conservative estimate, no credit i1s taken for SI! pump flow
until the SITs are empty. This results in a minimum
effective delay of over 60 seconds. durin* which the SITs
must provide the core cooling function. The actual delay
time does not exceed 30 seconds. No operator action is
assumed during the blowdown stage of a large-break LOCA.

The worst-case small-break LOCA also assumes a time delay
before ?umped flow reaches the core. For the larger range
of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the SITs, with pumped flow then providing continued cooling.
As break size decreases, the SITs and HPSI pumps both play a
part in terminating the rise in clad temperature. As break
size continues to decrease, the role of the SITs continues
tc decrease until they are not required, and the HPSI pumps
become solely responsible for terminating the temperature
increase,

This LCO helps to ensure that the following acceptance
criteria, established by 10 CFR 50.46 (Ref. 3) for the ECCS,
will be met following a LOCA:

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

b. Maximum cladding oxidation 1s < 0.17 times the total
cladding thickness before oxidation;

¢.  Maximum hydrogen generation from a 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; and

d. The core is maintained in a coolable geometry.
Since the SITs discharge during the blowdown phase of a

LOCA, they do not contribute to the long-term cooling
requirements of 10 CFR 50.46,

(continued)
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BASES (continued)

SITs
B 3.5.1

APPLICABLE
SAFETY ANALYSES
(continued)

Since the SITs are passive components, single active
fatlures are not agplicab1e to their operation. The SIT
isolatfon valves, however, are not single failure proc”:
therefore, whenever the valves are open, power is removed
from their operators and the switch is key-locked open.

These precautions ensure that the SITs are available during
an accident (Ref. 4). With power supplied to the

valves, a single active failure could result in a valve
closure, which would render one SIT unavailable for
injection, If a second SIT is lost through the break, only
two SITs would reach the core. Since the only active
failure that could affect the S1Ts would be the closure of a
motor-operated outlet valve, the requirement to remove power
from these eliminates this failure mode.

Tre minimum volume requirement for the SITs ensures that
three SITs can provide adequate inventory to reflood the
core and downcomer following a LOCA, The downcomer then
remains flooded until the HPSI and LPSI systems start to
deliver flow,

The maximum volume 1imit is based on maintaining an adequate
gas volume to ensure proper injection and the ability of the
SITs to fully discharge, as well as limiting the maximum
amount of boron inventory in the SITs,

A minimum of 25% narrow range level, corresponding to
{1790] cubic feet of borated water, and a maximum of 75%
narrow range level, corrasponding to [1927] cubic feet of
borated water, are usea in the safety analyses as the volume
in the SITs. To allow for instrument accuracy, a [28]%
narrow range (corresponding to [1802) cubic feet) and a
[77]% narrow range (corresponding to [1914] cubic feet) are
specified. The analyses are based upon the cubic feet
requirements; the percentage figures are provided for
operator use because the level indicator provided in the
control rcom is marked in percentages, not in cubic feet.

The minimum nitrogen cover pressure requirement ensures that
the contained gas volume will generate discharge flow rates
during injection that are consistent with those assumed in
the safety analyses.

(continued)

CEOG STS

(continued)

B 3.5-4 12/27/90 6:43pm



. BASES (continued)

APPLICABLE The maximum nitrogen cover ?ressure Timit ensures that
SAFETY ANALYSES excessive amounts of gas will not be injected into the RCS
(continued) after the SITs have emptied.

A minimum pressure of [593) psig and a maximum pressure of
[632) psig are used in the analyses. To allow for
instrument accuracy, a [615] psig minimum and [655) psig
maximum are specified. The maximum allowable boron
concentration of [2800) ppm is based upon boron
precipitation 1imits in the core following a LOCA.
Estab?ishinq a maximum 1imit for boron is necessary since
the time at which boron precipitation would occur in the
core following a LOCA is a function of break location, break
size, the amount of boron injected into the core, and the
point of ECCS injection. Post-'0OCA emer?ency procedures
directing the operator to establish simultaneous hot and
cold leg injection are bated on the worst-case minimum boron
precipitation time, Haintaining the maximum SIT7 boron
concentration within the upper 1imit ensures that the SITs
do not invalidate this calculation. An excessive boron
concentration in any of the borated water sources used for
injection during 2 LOCA could result in boron precipitation

. sarlier than predicted.

The minimum boron requirements of [1500] ppm are based on
beginning of life reactivity values and are selected to
ensure that the reactor will remain subcritical during the
reflood stage of a large-break LOCA. During a large-break
LOCA all control element assemblies (CEAs) are assumed not
to insert into the core, and the initial reactor shutdown it
accomplished by void formatiun during blowdown. Sufficient
boron concentration must be maintained in the SITs to
prevent a return to criticality during reflood. Although
this requirement is similar to the basis for the minimum
boron concentration of the refueling water tank (RWT), the
minimum SIT concentration is lower than that of the RWT
since the SITs need nut account for dilution by the RCS.

The $°Ts satisfy Criterion 3 of the NRC Interim Policy
Statcment.

LCO The LCO establishes the minimum conditions required to
ensure that the SITs are available to accomplish their core

(continued)
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SITs
B 3.5.1

BASES (continued)

LCO cooling safety function following a LOCA. [Four] SITs are
(continued) required to be OPERABLE to ensure that 100% of the contents
of [three] of the SITs will reach the core during a LOCA.

This 1s consistent with the assumption that the contents of
one tank spill through the break. If the contents of fewer
than three tanks are injected during the blowdown phase of a
LOCA, the ECCS acceptance criteria of 1C CFR 50,46 (Ref. 3)
could be violated, For an SIT to be considered OPERABLE,
the 1solation valve must be fully open, with power removed,
and the limits established in the SR for contained volume,
boron concentration, and nitrogen cover pressure must be
met .

[For this facility, the following support systems are
required to be CPERABLE to ensure SIT OPERABILITY:)

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

APPLICABILITY In MODES 1 and 2, and MGOE 3 with RCS pressure > 70C psia,
the SIT OPERABILITY requirements are based on full power
operation. Although cooling requirements decrease as power
decreases, the SITs are still required to provide core
cooling as long as elevated RCS pressures and temperatures
exist,

This LCO is only applicable at pressures > 700 psia. Below
700 psia, the rate of RCS blowdown is such that the ECCS
pumps can provide adequate injection to ensure that peak
clad temperature remains below the 10 CFR 50.46 (Ref. 3)
limit of 2200°F.

In MODE 3 at pressures < 700 psia, and in MODES 4, 5, and 6,
the SIT motor-operated isolation valves are closed to
isolate the SiTs from the RCS. This allows RCS cooldown and
depressurization without discharging the SIT: intc the RCS
or requiring depressurization of the SITs.

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

(continued)
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SITs
B 3.5.1

ACTIONS

Al

If the boron concentration of one SIT is not within limits,
it must be returned to within the limits within 72 hours.

In this condition, ability to maintain subcriticality or
mirimum boron precipitation time may be reduced, but the
reduced concentration effects on core subcriticality during
reflood are minor. Boiling of the ECCS water in the corn
during reflood concentrates the boron in the saturated
1iquid that remains in the core. In addition, the volume of
the SIT is still available for injection. Since the borun
requirements are based on the average boron concentration of
the total volume of three SITs, the consequences are less
severe than they would be if an SIT were not available for
injection. Thus, 72 hours is allowed to return the boron
concentration to within limits,

The SIT boron concentration is considered out of limits if
the equipment used to verify the boron concentration is
determined to be inoperable at the time SR 3.5.1.4 is
performed. Required Action A.1 applies to restoring such
equipment to OPERABLE status.

8.1

If one SIT is inoperable, for a reason other than boron
concentration, the SIT must be returned to OPERABLE status
within 1 hour. In this condition, the required contents of
three SITs cannot be assumed to reach the core during a
LOCA. Due to the severity of the consequences should a LOCA
occur in these conditions, the l-hour Completion Time to
open the valve, remove power to the valve, or restore the
proper water volume or nitrogen cover pressure ensures that
prompt action is taken to return the inoperable accumulator
to OPERABLE status. The Completion Time minimizes the
exposure of the plant to a LOCA in these conditions.

The SIT borated water volume and nitrogen cover pressure are
considered out of limits if the equipment used to verify
these parameters is determined to be inoperable at the time
SR 3.5.1.2 (volume) or SR 3.5.1.3 (pressure) is performed.

Required Action B.1 applies to restore such equipment to
OPERABLE status.

(continued)
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SITs
B 3.5.1

BASES (continued)

ACTIONS C.]1 and C.2

(continued)
If the SIT cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be placed in a
MODE in which the LCO does not appI;. This is done by
placing the plant in at least MODE 3 within 6 hours and by
reducing pressurizer pressure to < 700 psia within 12 hours.

The 11lowed Completion Times are reasonable, based on
operating experience related to the amount of time required
to reach the required plant conditions from full power in an
orderly manner and without challenging plant systems.

R.1

If more than one SIT is inoperable, the plant is in a
condition outside the accident analyses. Therefore,
LCO 3.0.3 must be entered immediately.

SURVEILLANCE SR_3.5.1.1
REQUIREMENTS

Verification every 12 hours that each SIT isolation valve is
fully open, as indicated in the control room, ensures that
SITs are available for injection and ensures timely
discovery if a valve should be less than fully open. If an
isolation valve is not fully open, the rate of injection to
the RCS would be reduced. Although a motor-operated valve
position should not change with power removed, a closed
vaive could result in not meeting accident analysis
assumptions, A 12-hour Frequency is considered reasonable
in view of cther administrative controls, such as valve
position indications, available to the operator that ensure
that a mispositioned isolation valve will be quickly
identified.

SR _3.5.1.2 and SR 3.5.1.3

Verification of each SIT nitrogen cover pressure and the
borated water volume every 12 hours is sufficient to ensure
adequate injection during a LOCA. Due to the static design
of the SITs, a 12-hour Frequency usually allows the operator
sufficient time to identify changes before the limits are
reached. Operating experience has shown this Frequency to

(continued)
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. BASES (continued)

SITs
B 3.5.1

be appropriate for early detection and correction of
off-normal trends. In addition, alarms also signify
off-normal conditions.

[For this facility, SIT borated water volume and nitrogen
cover pressure are measured as follows:)

SR_3.5.1.4

The 31-day Frequency to verify that each SIT boron
concentration is within the required limits was chosen
because the static design of the SITs limits the means by
which concentration could change, and the change by any of
these means is slow. The Frequency is adequate to identify
changes that could occur from mechanisms such as
stratification or inleakage.

Sampling within 6 hours after a 1% volume increase will
identify whether inleakage from the RCS has caused

a reduction in boron concentration to below the required
Timit. It is not necessary to verify boron concentratien if
the added water inventory is from the RWT, because the water
contained in the RWT is within the SIT boron concentration
requirements,

[For this facility SIT boron concentration is measured as
foilows:)

sR._3.5.1.5

Verification every 31 days that power is removed from each
SIT isolation valve operator ensures that an active failure
could not result in the undetected closure of an SIT motor-
operated isolation valve. If this were to occur, only two
SITs would be available for injection given a single failure
coincident with a LOCA. Installaticn and removal of the
breakers is conducted under administrative control. Since
tnis surveillance is a verification that the breaker is
removed, a relatively easy surveillance, the 31-day
Frequency was chosen to provide additional assurance that
the breakers are removed.

This SR is modified by a Note that allows power to be
supplied to the motor-operated isolation valves when RCS
pressure is < 2000 psia, thus allowing operational

(continued)

SURVEILLANCE
REQUIREMENTS

(continued)
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S1Ts

B 3.5.1
BASES (continued)
SURVE TL LANCE flexibility by avoiding unnecessary delays to manipulate the
REQUIREMENTS breekers during plant startups or shutdowns. Even with
(continued) power supplied to the valves, inadvertent closure is

prevented by the RLS pressure interlock associated with the
valves. Should closure of the valve occur in spite of the
interlock, the SI signal provided to the valves would open &
closed valve in the event of a LOCA.

REFERENCES !, 1EEE Standard 279-1971, "Criteria For Protection
Systems for Nuclear Power Generating Stations."

2. [Unit Name) FSAR, Section [6.3], "Emergency Cire
Cooling System."

w

Title 10, Code of Federal Regulations, Part 5. .46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water Nuclear Power Plants."

4. [Unit Name] FSAR, Section [15], "Accident Analysis."
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ECCS—Operating
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.2 ECCS—Qperating

BACKGROUND

The function of the ECCS is o provide core cooling and
negative reactivity to ensure that the reactor core is
protected after any of the following accidents:

2. Loss-of-coolant accident (LOCA);
b. Rod ejection accident (REA);

¢. Loss of secondary coolant accident, including
uncontrolled steam release or loss of feedwater; and

d. Steam generator tube rupture (SGTR).

The addition of negative reactivity is designed primarily
for the loss of secondary coolant accident where primary

cooldown could add enough positive reactivity to achieve

criticality and return to significant power.

There are two phases of ECCS operation: injection and
recirculation. In the injection phase, all injection is
initially added to the Reactor Coolant System (RCS) via the
cold legs. After the blowdewn stage of the LOCA stabilizes,
injection flow is split equally between the 4ot and cold
legs. After the refueling water tank (RWT) Yas been
depleted, the ECCS recir.ulation phase is entered as the
ECCS suction is automatically transferred te the containment
sump.

Two redundant 100% capacity trains are provided. In MODES
1, 2, and 3, with pressurizer pressure > 1700 psia, each
train consists of high pressure satety injectien (HPSI), low
pressure safety iniection (L'sI), and charging subsystems.
In MODES 1, 2, and 3, with pressurizer pressure > 1700 psia,
both trains must bc OPERABLE. This ensures that 100% of the
core cooling requirements can be provided in the event of a
single active failuie.

A suction header supplies water from the RWT or the
containment sump to the ECCS pumps. Separate piping
supplies each train. The discharge headers from each HPSI

(continued)

CEOG STS

(continued)

B 3.5-11 12/27/90 6:43; .



ECCS: -Operating
B 3.5.2

BASES (continued)

BACKGROUND pump divide into four supply lines, each of which feeds the
(continued) injection line to two RCS cold legs. Both HPSI trains feed

into each of the four injection 1ines. The discharge header
from each LPS] pump divides into two supply lines, each
feeding the injecticn 1ine to two RCS cold legs. Control
valves or orifices are set to balance the flow to the RCS.
This flow balance directs sufficient flow to the core to
meet the analysis assumptions following a LOCA in one of the
RCS cold legs.

For LOCAs that are too small te initially deoressurize the
RCS below the shutoff head of the HPSI pumps, the charging
pumps supply water to maintain inventory until the RCS
pressure decreases below the HPSI pump shutoff head. During
this period, the steam generators (SGs) must provide the
core cooling function. The charging pumps take suction from
the RWT on a safety injection actuation signal (SIAS) and
discharge directly to the RCS through a common header. The
normal supply source for the charging pumps is isolated on
an SIAS to prevent non-condensible gas (e.g., air, nitrogen,
or hydrogen) from being entrained in the charging pumps.

During Tow temperature conditions in the RCS, limitations
are placzd on the maximum number of HPSI pumps that may be
OPERABLE. Refer to the Bases for LCO 3.4.12, "Low
Temperature Overpressure Protection (LTOP) System," for the
basis of these requirements.

During a large-break LOCA, RCS pressure will decrease to

< 200 psia in less than 20 seconds. The safety injection
(S1) systems are actuated upon receipt of an SIAS. The
actuation of ¢.feguard loads is accomplished in a programmed
time sequence. If offsite power is available, the safeguard
loads start immediately in the programmed sequence. If

offs '~ power is not available, the engineered safety

featur. (ESF) buses shed normal operating loads and are
connecte! to the emergency diesel generators (EDGs).
Safeguara loads are then actuated in the programmed time
sequence. The time delay associated with diesel starting,
sequenced 1yading, and pump starting determines the time
required before pumped flow is available to the core
following a LOCA.

The active ECCS components, along with the passive safety
injection tanks (SITs) and the RWT, covered in LCO 3.5.1,

(continued)
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ECCS— Operating
B 352

BACKGROUND “Safot{ Injection Tanks (S$17s)," and LCO 3.5.4, "Refueling
(continued) Water Tank (RWT)," nrovide the cooling water necessary to
meet GOC 35 (Ref. 1,.
APPLICABLE

SAFETY ANALYSES

The LCO helps to ensure that the follow‘n* acceptance
criteria, established by 10 CFR 50.46 (Rof. 2) for EC.Ss,
will be met following 2 LOCA:

a. Maximum fuel element cladding temperature 15 g 2200°F;

b, Maximum cladding oxidation 1s < 0.17 times the total
cladding thickness before oxidation;

€. Maximum hydrogen generation from a zirconium-water
reaction is < 0.0] times the hypothetical amount
generated 1f all of the metal in the cladding
cylinders surrounaing the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. Core is maintained in a coolable geometry; and

€. Adequate long-term core cooling capability fs
maintained,

The LCO also limits the notertial for a post-trip return to
power following a steam |ine break (SLB) and ensures that
containmert temperature limits are met.

Both HPST and LPSI subsystems are assumed to be OPERABLE in
the large-break LOCA analysis at full power (Ref. 3). This
analysis establishes « minimum required runcut flow for the
HPSI and LPSI pumps, as well as the maximum required
response time for their actuation, The HPSI pumps and
charging pumps are credited in the small-break LOCA
wnalysis. This analysis establishes the flow and discharge
nead requirements at the design point for the HPSI pumg.
The SGTR and SIB analyses also credit the HPS! pumps, but
are not limiting in their design.

The Targe-break LOCA event with a loss of offsite power a.d
d sing\e failure (disabling one ECCS train) establishes the
OPERABILITY requirements for the ECCS. During the blowdown
stage of a LOC? the RCS depressurizes as primary coolant

(continued)
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BASES (continued)

ECCS-—Opevatin
B 3.5,

APPLICABLE
SAFETY ANALYSES
(continued)

is ejected through the break into the containment. The
nuclear reaction is terminated either by moderator voiding
dur.wg large breaks or control element assembly (CEA)
insertion during small breaks. Following depressurization,
emergency cooling water is 1n{octod fnto the cold logs.
flows in*o the downcomer, filis the lower plenum, an
refloods the core,

On smaller breaks, RCS pressure will stabilize at a value
dependent upon break size, heat load, and injection flow.
The smaller the break, the higher this equilibrium pressure,
In al) LOCA analyses, injection flow is not credited unti)
RCS pressure drops below the shuvoff head of the HPS] pumps.

The LCO ensures that an ECCS train wil)l deliver sufficient
water to match decay heat hoiloff rates soon enough to
minimize core uncovery for a large LOCA, It alsu ensures
that the HPS] pump will deliver sufy‘zient water during a
small-break LOCA and provide sufficient boron to maintain
the core subcritical fol‘ouin? an SLB. For smaller LOCAs,
the charging pumps deliver sufficient fluid to maintain RCS
inventory until the RCS can be depressurized below the HPSI
pumps' shutoff head. During this period of a small-break
LOCA, the SGs continue to serve as the heat sink providing
core cooling.

The ECCS trains satisfy Criterion 3 of the NRC Interim
Policy Statement.

LCO

In MODES 1, 2, and 3, with pressurizer pressure > 1700 psia,
two independent (and redundant) ECCS trains are required to
ensure that sufficient ECCS flow is available assuming there
is a single failure affecting either train. Additionally,
individual component: within the ECCS trains may be called
upondto mitigate the co . 2quences of other transients and
accidents,

In MODES 1 and 2, and in MODE 3 with pressurizer pressure
> 1700 psia, an ECCS train consists of an HPSI subsystem, an
LPS] subsystem, and a charging pump.

Each train includes the piping, instruments, and controls to
ensiure the availability of an OPERABLE flow path capable of

(continued)
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ECCS~-Operating
B 3.5.2

LCO
(continued)

tlkin, suction from the RWT on an SIAS and automatically
transferring suction to the containment sump upon @
recirculation actuation signal (RAS),

During an event requiring ECCS actuation, a flow path is
provided to ensure an abundant supply of water from the RWT
to the RCS, via the HPS] and LPSI pumps and their respective
supply headers, to each of the four co'id leg ingcctior
nozzles. In the long term, this flow path may be switched
to take its supply from the containment sump and to supply
part of its flow to the RCS hot legs via the shutdown
cooling (SOC) suction nozzles., The charging pump flow path
takes suction from the RWT and supplies the RCS via the
normal charging lines.

The flow path for each train must maintein 1ts designed
independence to ensure that no single failure can disable
both ECCS trains,

[For this facility, the following support systems are
required to be OPERABLE to ensure ECCS train OPERABILITY:)

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

APPLICABILITY

In MODES 1 end 2, and in MODE 3 with RCS pressure
% 1700 psia, the ECCS OPERABILITY requirements for the
imiting Design Basis Accident (DBA) large-break LOCA are
based on full power operation. Although reduced power would
not require the same level of performance, the accident
analysis does not provide for reduced cooling requirements
in the Tower MODES. The HPSI pumg performance 1s based on
the small-break LOCA, which 2stablishes the pump performance
curve and has less dependence on power. The charging pump
erformance requirements are based on a small-break LOCA,
he requirements of MODES 2 and 3, with RCS pressure
2 1700 psia, are bounded by the MODE 1 analysis.

The ECCS functional requivements of MODE 3 with RCS pressure
< 1700 psia and MODE 4 are described in LCO 3.5.3.

(continued)
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$§ functior Neither does the inoperability of two
different components, each in a different train, necessari
result in a loss of runction for the ECCS The intent of
this condition 1s to meintain a combination of OPERABLE
equipment such that 100% of the S1 flow equivalent to 100%
of a single OPERABLE train remains available This allows
increased flexibility in plant operations when components
opposite trains are inoperable

¥

An event accompanied by a loss of offsite power and the
fatlure of an EDG can disable one ECCS train until power 1
restored A reliability analysis (Ref. 4) has shown that
the impact with one fuli ECCS train inoperable is
sufficiently small to justify continued operation for

u
19

¢ hours,

The Completion Time of Required Aztion A.]l has bee* provi
with a Note to clarify that, for this LCO, &)1) ECLS
components are treated as an entity th a singlie Completior
Time, {.e., the Completion Time is » Condition Basis

[For this facility, acceptable and unacceptable comuinatior

of out-of-service components are established as fnl)ows

or example, ac table combinations ¢ wt-of-service
vr;v\\‘_‘

pumg ain A and LPSI pump in train ¢
% ““'(\r\‘\ ‘u“; t ‘\"‘"‘.':‘. U'j

in train A and containment sumg

n train B (components are ir

inoperable

0l valve in train ¢t
one co 1 (1 ] ‘»:;;\‘ '

sump “~‘\=d'. o1
trains from




BASES (continued)

ECCS—Operating
8 3.5.2

ACTIONS
(continued)

¢. SI cold leg check valve failed closed (example of a
single component disabling part ~f both trains by
preventing HPS1 flow to one cold 19g).

Reference 5 describes situations in which one component,
such as a residual heat removal (RHR) crossover valve, can
disable beth ECCS trains. With one or more components
inoperable, such that 100% of the equivalent flow to a
single OPERABLE ECCS train 1s not available, the facility is
in a condition outside the accident analyses. Therefore,
LCO 2.0.3 must be immediately entered.

B.1 and B.2

If the inoperable components cannot be returned to OPERABLE
status within the associated Completion Times, the plant
must be placed in a MODE in which the LCO does not apply.
This 1s done by placing the plant in at least MODE 3 within
6 hours and by reducing gressurizer pressure to < 1700 psia
within 12 hours. The allowed Completion Times are
reasonable, based on operating experience related to the
amount of time required to reach the required plant
conditions from full power in an orderly manner and without
challenging plant systems,

SURVE!LLANCE
REQUIREMENTS

SR_3.5.2.1

Verification of proper valve position ensures tihat the flow
path from the ECCS pumps to the RCS is maintained.
Misalignment of these vaives could render both ECCS trains
inoperable., Securing these valves in position by removirg
power or by key-locking the control in the correct position
ensures that the valves cannot be inadvertently misaligned
or change position as the result of an active failure.
These valves are of the type described in Reference 5, which
can disable the function of both ECCS trains and invalidate
the accident analysis. A 12<hour Frequency is considered
reasonable in view of cther administrative controls that
will ensure that a mispositioned valve is an unlikely
possibility.

(continued)
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. BASES (continued)

SURVEILLANCE SR_3.5.2.%
REQUIREMENTS

(continued) Verifying the correct alignment for manual, power-operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation., This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing. A valve that
receives an actuation signal 1s allowed to be in a
non-accidest position provided the valve will automatically
reposition within the proper stroke time. This surveillance
does not require any testing or valve manipulation. Rather,
it involves verification that those valves capable of being
mispositioned are in the correct position,

The 31-day Frequency of this SR was derived from inservice
testing requirements, which specify performing valve testing
at least once every 92 days. The FrequenC{ is further
Justified in view of the procedural control governing valve
operation and to provide added assurance of correct valve
positions.

. SR_3.5.2.3

With the exception of systems in operation, the ECCS pumps
are normally in & standby, non-operating mode. As such,
flow path piping has the potential to develop voids and
pockets of entrained gases. Maintaining the piping from the
ECCS pumps to the RCS full of water ensures that the systemn
will perform properly, injecting its full capacity into the
RCS upon demand. This will also prevent water hammer, pump
cavitation, and pumping of non-condensible gas $e.?., air,
nitroger, or hydrogen) 'nto the reactor vessel following a
SIAS or during SDC. Tne 31-day Frequency takes into
consideration the gradual nature of gas accumulation in the
ECCS piping and the adequacy of the procedural controls
governing system operation.

SR_3.5.2.4

Flow and differential head are normal tests of centrifuga)
pump performance required by Section XI of the American

Society ¢f Mechinical Engineers (ASME) Code. Because RCS
pressure is higher than the d/scharge head of the HPS! and

(continued)

. (continued)
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BASES (continued)

ECCS—Operatin
B 3.5

SURVE I LLANCE
REQUIREMENTS
(continued)

LPSI pumps, they are tested on recirculatien flow.
Delivering their minimum recirculation flow, the pumps
operate near their shutoff head. This test thus confirms
one point on their design curve and s indicative of overall
performance. Such inservice fnspections confirm component
OPERABILITY and trend performance, as well as detect
incipient failures by indicating abnormal performance. A
quarterly Frequency for such tests 1s a Code requirement.

SR_3.8.2.5

Discharge head at minimal recirculation flow is & normal
vest of pump performance required by Section XI of the ASME
Code. A quarterly Frequency for such tests is a Code
requirement. Such inservice inspections detect component
degradetion and incipient failures.

SR.3.5.2.6, SR _3.5.2.7. and SR _3.5.2.8

These SRs demonstrate that each automatic ECCS valve
actuates to its required position on an sctual or simulated
SIAS and on a RAS, that each ECCS pump starts on receipt of
an actual or simulated SIAS, and that the LPSI pumps stop on
receipt of an actual or simulated RAS. The 18-month
Frequency was developed considering the plant conditions
needed to perform the SRs and the potential for unplanned
prant transients if the SRs are performed with the reactor
at power. The 18-month Freguency 1s also acceptable based
on consideration of the design re\i|b111t¥ (and confirming
operating experience) of the equipment. The actuation logic
is tested as part of the Engineered Safety Feature Actuation
System (ESFAS) testing, and equipment performance 1s
monitored as part of the Inservice Testing Program.

SR_3.5.2.9

Realignment of valves in the flow path on a SIAS s
necessary for proper ECCS performance. The safety ﬁneection
valves have stops to position them properly so that flow is
restricted to a ruptured cold leg, ensuring that the other
cold legs receive at least the required minimum flow, This
SR 1s not required for plants with flow-l!miting orifices.
The 18-month Frequency i¢ based on the same factors as those
stated above for SR 3.5.2.6, SR 3.5.2.7, and SR 3.5.2.8.

(continued)
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ECCS~ Shutdowr
B 3.5.3

UND The Background section for Bases B 3.5.2 1s applicable to
these Bases, with the following modifications.

In MODE 3 with pressurizer pressure < 1700 psia and in

MODE 4, an ECCS train is defined as one high pressure safety
injection (HPSI) subsystem. The HPSI flow path consists of
piping, valves, and pumps that enable water from the
refueling water tank (RWT) to be injected into the Reactor
Coolant System (RCS) following the accidents described in
Bases 3.5.2

APPLICABLE The Applicable Sufety Analyses section of Bases 3.5.2 1s
AFETY ANALYSES applicable to these Bases
In these MODES, the decay heat generation and RCS blowdown
rates are such that a single HPS] pump is capable of
providing the core cooling function in the event of a loss

of-coolant accident (LOCA)

ue to the stable conditions associated with operation
these MODLS and the reduced probability of a Design Basis
Accident (DBA) occurring, the ECCS operational requirements
are reduced Included in ithese reductions is that the
automatic actuation of a safety injection actuation signal
(SIAS) 1s not available. Sufficient time exists for manua)

actuation of the HPS] subsystem to mitigate the consequence
of a DBRA
\ VOM

An additional relaxation in the ECCS reqguirements for these
MODES 1s that only one HPS] subsystem is required This
requirement dictates that sinole failures are not considered
dguring these MODES of operation

!
. \

In MODE 3 with pressurizer pressure < 1700 psia, an ECCS
subsystem is composed of a single HPSI subsystem. Each

(continued)
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ECCS - Shutdown
B 3.5.3

BASES (continued)

LCO HPS] subsystem includes the piping, instruments, and
(continued) controls to ensure an OPERABLE flow path capable of taking
suction from the RWT and transferring suction to the
containment sump.

During an event requiring ECCS actuation, a flow path is
required to supply water from the RWT to the RCS via the
HPS! pumps and their respective supply headers to each of
the four cold leg injection nozzles. In the long term, this
flow path may be switched to take its supply from the
containment sump.

With RCS pressure < 1700 psia, one HPSI pump 1s acceptable
without single failure consideration, based on the stable
reactivity condition of the reactor and the limited core
cooling requirements. he low pressure safety injection
(LPSI) pumps may therefore Le released from the ECCS train
for use in shutdown cooling (SDC). Ir MODE 4 with RCS cold
le? temperature < 285°F, a maximum of one HPSI pump {s
allowed to be OPERABLE in accordance with LCO 3.4.12, "Low
Temperature Overpressure Protection (LTOP) System."

[For this facility, the following support systems are
required to be OPERABLE to ensure HPSI train OPERABILITY:)

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

APPLICABILITY In MODES 1, 2, and 3 with RCS pressure > 1700 psia, the
OPERABILITY requirements for ECCS are covered by LCO 3.5.2,
"ECCS—Operating.”

In MODE 3 with RCS pressure < 1700 psia and in MODE 4, one
OPERABLE ECCS train is acceptable without single failure
corsideration, based on the stable reactivity condition of
the reactor and the limited core cooling requirements.

In MODES 5 and 6, plant conditions are such that an event
requiring ECCS injection is extremely low. Core cooling
requirements in MODE 5 are addressed by LCO 3.4.7, "RCS
Loops--MODE 5, Loops Filled," and LCO 3.4.8, "RCS
Loops-——MODE &, Loops Not Filled." MODE 6 core cooling

(continued)

(continued)
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ECCS— Shutdown
B 353

. BASES (continued)

APPLICABILITY rogu1remonts are addressed by LCO 3.9.4, "Shutdown Cooling
(continued) and Coolant Circulation—High Water Level," and LCO 3.9.5,
“Shutdown Cooling and Coolant Circulation— Low Water
Level "

ACTIONS Al

For this facility, an OPERABLE ECCS MPS! train consists of a
HPS1 pump, & heat exchanger, piping, instruments, controls,
cables, and other equipment to ensure an OPERABLE flow path.

1f no HPS] pump is OPERABLE, the unit is not prepared to
respond to @ LOCA. The 1-hour Completion Time to restore at
Teast one HPSI train to OPERABLE status ensures that prompt
action is taken to provide the required cooling capacity or
to initiate actions to place the unit in MODE § where an
ECCS train is not required.

The Note associated with Condition A 1s intended to convey

that cont‘nuation of Actions is needed to restore the HPSI
. train to OPERABLE status in view of the fact that the plant

cannot go to MODE § because there 1s no SDC train availabie.

Bl

When the Required Action cannot be completed within the
required Completion Time, a controlled shutdown should be
initiated. Twenty four hours is reasonable, based on
operating experience related to the amount of time required
to reach MODE § in an orderly manner and without challenging
plant systems,

The Note associated with Required Action B.1 1s intended to
restrict entry into this condition to those times when at
Teast one SOC train is OPERABLE. The Note also is intended
to convey that further action to reach MODE § should be

suspended if, while in Condition B, all SDC trains become
inoperable,

{continued)
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ECLS— Shutdown
B 3.5.3

BASES (continued) '

SURVETLLANCE SR_3.5.3.1

REQUIREMENTS
The applicable surveillance descriptions from Bases 3.5.2
apply.

REFERENCES The applicable references from Bases 3.5.2 apply.
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RWT
B3.5.4

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B3.5.4 Refueling Water Tank (RWI)

BASES

BACKGROUND

The RWT supports the ECCS and the Containment Spray System
by providing a source of borated water for engineered safety
feature (ESF) pump operation,

The RWT supplies two ECCS trains by separate, redundant
supply headers. Each header also supplies one train of the
Containment Spray Svstem. A locked-open, metor-operated
isolation valve is provided in each header to allow the
operator to 1solate the usable volume of the RUT from the
ECCS after the ESF pump suction has been transferred to the
containment sump following depletion of the RWT during a
loss-of-coolant accident (LOCA). A separate header is used
to supply the Chemical and Volume Control System (CVCS) from
the RWT. Use of a single RWT to supply both trains of the
ECCS 1s acceptable since the RWT is a passive component and
passive failures are not assumed to occur coincidently with
the Design Basis Event during the injection phase of an
accident, Not all the water stored in the RWT is available
for injection fo110w1na a LOCA; the location of the ECCS
suction piping in the RWT will result in some portion of the
stored volume being unavailable.

The high pressure safety injection (HPSI), low pressure
safety injection (LPSI), and containment spray pumps are
provided with recirculation 1ines that ensure that each pump
can maintain minimum flow requirements when operating at
shutoff head conditions. These lines discharge back to the
RWT, which vents to the atmosphere. When the suction for
the HPSI and containment spray pumps is transferred to the
containment sump, this flow path must be isolated to prevent
a release of the containment sump contents to the RWT., If
not isolated, this flow path could result in a release of
contaminants to the atmosphere and the eventual loss of
suction head for the ESF pumps.

This LCO ensures that:

a. The RWT contains sufficient borated water to support
the ECCS during the injection phase;

(continued)
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BASES (continued)

B354

BACKGROUND
(continued)

e e e s iy 4 r o S———

APPLICABLE
SAFETY ANALYSES

b. Sufficient water volume exists in the containment sump
to support continued operation of the ESF pumps at the
time of transfer to the recirculation mode of cooling;
and

¢. The reactor remains subcritical following a LOCA.

Insufficient water inventory in the RWT could result in
insufficient cooling capacity of the ECCS when the transfer
to the recirculation mode occurs. Improper boron
concentrations could result in loss of SHUTDOWN MARGIN or
excessive boric acid precipitation in the core following a
LOCA, as well as excessive caustic stress corrosion of
mechanical components and systems inside containment,

During accident conditions, the RWT provides a source of
borated water to the HPSI, LPSI, containment spray and
charging pumps. As such, 1t provides containment cooling
and depressurization, core cool1ng. and replacement
inventory and 1s a source of negative reactivity for reactor
shutdown (Ref. 1). The design basis transients and
applicable safety analyses concorning each of these systems
are discussed in the Applicable Safety Analyses section of
Bases B 3.5.2, "ECCS~~Operating,” and B 3.6.6, “"Containment
Spray and Cooling Systems." These analyses are used to
assess changes to the RWT in order to evaluate their effects
in relation to the acceptance limits,

The volume 1imit of [362,800) gallons is based on two
factors:

a. Sufficient deliverable volume must be available to
provide at least 20 minutes (plus a 10% margin) of
full flow from all ESF pumps prior to reaching a
low-level switchover to the containment sump for
recirculation; and

b. The containment sump water volume must be sufficient
to support continued ESF pump operation after the
switchover to recirculation occurs. This sump volume
water inventory is supplied by the RWT borated water
fnventory.

(continued)
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. BASES (continued)

RW1
B354

APPLICABLE
SAFETY ANALYSES
{continued)

Twenty minutes 1s the point at which 75% of the design flow
of one HPST pump 1s capable of meeting or exceeding the
decay heat boiloff rate.

when ESF pump suction is transferred to the sump, there must
be sufficient water in the sump to er ure adequate net
positive suction head (NPSH) for the FrSl and containment
spray pumps. The RWT capacity must be sufficient to supply
this amount of water without cons1d|r1n2 the inventory added
from the safety injection tanks or Reactor Coolant System
(RCS), but accounting for loss of inventory to containment
subcompartments and reservoirs due to containment spray
operation and to areas outside containment due to leakage
from ECCS injection and recirculation equipment,

The [1720) ppm 1imit for minimum boron concentration was
established to ensure that, following a LOCA with & minimum
level in the RWT, the reactor will remain subcritical in the
cold condition fo\\ow!ng mixing of the RWT and RCS water
volumes. Small-break LOCAs assume that al)l control rods are
fnserted, except for the control element assembly (CEA) of
highest worth, which is withdrawn from the core. Large-
break LOCAs assume that al) CEAs remain withdrawn from the
core. The most 1imiting case occurs at beginning of life.

The maximum boron 1imit of [2500} pgu in the RWT is based on
boron precipitation in the core following a LOCA, With the
reactor vessel at saturated conditions, the core dissipates
heat by pool nucleate boiling. Because of this boilin
phenomenon in the core, the boric acid concentration will
increase in this region. If allowed to proceed in this
manner, a point will be reached where boron precipitation
will occur in the core. Post-LOCA emergency procedures
direct the operator to establish simultaneous hot and cold
leg injection to prevent this condition by establishing a
forced flow path through the core regardless of break
location. These procedures are based on the mintmum time in
which precipitation could occur, assuming that maximum boron
concentrations exist in the borated water sources used for
injection foilowing a LOCA, Boron concentrations in the RWT
in excess of the 1imit could result in precipitation earlier
than assumed in the analysis.

(continued)
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BASES (continued)

RWT
B3.5.4

APPLICABLE
SAFETY ANALYSES
(continued)

The upper 1imit of [100)"F and the lower limit of [40)°F on
RWT temperature are the Vimits assumed in the

sccident analysis. Although RWT temperature affects the
response of several analyses, the upper and lower limits
est:b\ished by the LCO are not limited by any of these
anelyses.

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

LCO

The RWT ensures that an adequate supply of borated water is
available to cool and depressurize the containment in the
event of a Design basis Accident (DBA) and to cool and cover
the core in the event of a LOCA, that the reactor remains
subcritical foliowing a DBA, and that adequate level exicts
in the containment sump to support ESF pump operation in the
recirculation mode.

To be considered OPERABLE, the Timits established in
SR 3.5.4.], SR 3.5.4.2, and SR 3.5.4.3 for water volume,
boron concentration, and temperature must be met.

[For this facility, the following support systems are
required to be OPERABLE to ensure RWT OPERABILITY:)

[For this facility, those required support systems whicn,
upon their failure, do not require declaring the RWT
fnoperable and their justification are as follows:)

AFPLICABILITY

In MODES 1, 2, 3, and 4, the RWT OPERABILITY requirements
are dictated by the ECCS and Containment Spray System
OPERABILITY requirements. Since both the ECCS and the
Containment Spray System must be OPERABLE in MODES 1, 2, 3,
and 4, the RWT must be OPERABLE to support their operation,

Core cooling requirements in MODE 5 are addressed by

LCO 3.4.7, "RCS Loops—~MODE 5, Loops Filled," and

LCO 3.4.8, "RCS Loops —MODE 5, Loops Not Filled." MODE 6
core cooling requirements are addressed by LCO 3.9.4,
“Shutdown Cooling and Coolant Circulation—High Water
Level," and LCO 3,9.5, "Shutdown Cooling and Coolant
Circulation—Low Water Level."
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[f RWT borated water volume, boron concentration. or borated
water temperature is not within Yimits, the RWT must be
returned to within limits within 1 houy In tais condition.
neither the ECCS nor Containment Spray System can perform
their design functions. Under these conditions prompt
action must be taken to restore the tank to OPERABLE status
er to piace the plant in a MODE in which these systems are
not required The short period of 1 hour to restore the RWI
to OPERABLE 1s based on this condition simultaneous)y
affecting multiple trains

[f the equipment used to verify RWT borated water volume,
temperature, or boron concentration is determined to be
inoperable, the RWT is considered to be not within Yimits
and Required Action A.]1 applies to restore sucl equipment t
operable status

[f the RWT cannot be returned to OPERABLE status within th
associated Completion Time, the plant must be placed in a
MODE in which the LCO does not apply This is done by
placing the plant in at least MODE 3 within 6 hours and ir
MODE 5 within 36 hours The allowed Completion Times are
reascnable, bated on operating experience related to the
amount of time required to reach the required MODES from
full power in an orderly manner and without chailenging
systems

verification every 24 hours that the RWT borated water

temperature is maintained within the Imits assumed in the

idant anal

u

;:.

|

accident analysis is frequent encugh to identify a
temperature change that would approach .

either temperature
1imit and has been shown to be acceptable through operating
experience

The SR is modified by a Note that eliminates the requirement

to perform this surveillance when ambient air temperatures

(continued)




BASES (continued)

RWT
B354

SURVEILLANCE
REQUIREMENTS
(continued)

are within the operating temperature 1imits of the RWT,
With ambient within this range, the RWT temperature thould
not exceed the 1imits,

[For this facility, RWT borated water temperature is
measured as follows: |

SR_3.5.4.2

Verification every 7 days that RWT water volume is
maintained above the required minimum level ensures that a
sufficient initia) supply is available for injection and to
support continued ESF pump operation on recirculation.
Since the RNT volume is normally stable and part of a
passive subsystem and 1s provided with a low-level alarm, a
7-day Frequency is appropriate and has been shown to be
acceptable through operating experience.

‘For this facility, RWT borated water volume 1s measured as
ollows: )

SR_3.8.4.3

Verification every 7 days that the boron concentration of
the RWT 1s maintained within the required range ensures that
the reactor will remain subcritical following a LOCA.
Further, 1t ensures that the resu\ting sump pH will be
maintained in an acceptable range such that boron
precipitation in the core will not occur earlier than
predicted and the effect of chloride and caustic stress
corrosion on mechanical systems and components will be
minimized, Since the RWT volume is normally stable, a

7-day sampling Frequency 1s appropriate and has been show to
be acceptable through operating experience.

gror this facility, RWT boron concentration is measured as
ollows: ]

REFERENCES

3 &Unit Name] FSAR, Section [6], "[Title]," and
ection 15, "[Title]."
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Lontainment
g 3.6.1

CONTAINMENT SYSTEMS

\"L'.'d "n'i" “'!"\'\""'| \

U LRI TS YR ST

The containment is comprised of the concrete reactor
butlding (RB), its steel liner, and the penetrations throug!
this structure The structure is designed to contats
ragtoactive material that may be released from the resctor
gore following & Design Basis Accident (DBA), such that
offsite radiation exposures are maintained within the
requirements of J0O CFR 100 (Ref. 1;, or the NRC staff
approved ligensing basis (e.g., a specified fraction of 10
CER 100 ) imits) Additionally, this structure provides
plotogicel shielding from the fission products that may be
present In the containment atmosphere followirg accident
conditions,
The contatnment 1s a reinforced concrete structure with a
driecet wall, @ flat foundatior mat, and a shallow dome
or containments with ungrouted tendons, the cy!inder
prestressnd with a post-tensioning system in the
énd horigontal divections, and the dome roof 1s
5500 ut11i2ing a three-way post-tensioning system
'ge surface of the contatmment is Vined with & carbor
ner 1o ensurg & high degree of leak tightness during
: jent conditions

.

et B i quired for structurel integrity of the
inment unde BA nditions e steel liner and its
rations ¥ he leakage-1imiting boundary of the
nment Ad 1ining the containment OPERABLE limits of
eaKag ' $1¢ proguct rad oactivity from the
tainment to ironment Loss of containment

OPERABILIT ould cause site-boundary doses, in the event of
4

@ DBA, 1t«¢ T3 § given in the licensing basis All

leakage~rate ts and SRs are in conformance with
: b

10 CFR 50, Apper Ref

exempt

¢), as modified by approved




BASES (continued)

Containment
B 3.6.]

APPLICABLE
SAFETY ANALYSES

The safety design basis for the containment 15 that the
containment must withstand the pressure and temperatures of
the 1imiting DBA without exceeding the design leakozc rate,
such that, in congunction with the other containment systems
and ENGINEERED SAFETY FEATURE systems, the release of
fission-product radioactivity subsequent to & DBA will not
result in doses in excess of the values given in the
Ticensing basis,

The DBAs that result in & challenge to containment
OPERABILITY from high pressures and temperatures are & loss-
of«gcoolant aceident (LOCA), & main steam line break }HSLB).
and a control element assembly ejection accident (Ref, 3).
In additien, release of significant fission-product radiv-
activity withim contatnment can occur from a LOCA. In the
DBA ana y:;: it 45 assumed that \he containment is OPERABLE
at event tnftiation, such that, for the DBAs involving
release of fissioneproduct radicactivity, release to the
environment is gomtrolled by the rate of containment
leakage. The containment was designed with an allowable
leakage rate of 0,1% of containment air weight per day

(Ref. 3). This leakage rate, used in the evaluation of
offsite doses resulting from ace s, 15 defined in 10 CFR
50, Appendix J (Ref. 2), as L.: the maximum allowable
conta‘nment leakage rate at calcu d maximum peak
containment pressure (P ) vesulting from the 1imiting DBA.
The allowable leakage rate represented :‘ﬁ forms the basis
for the acceptance criteria imposed on al) ®eutainment
leakage-rate testing. For this unit.‘l: « [0:1]% per day
and P, « [65.7] psig, resulting from the 1imiting design
basis MSLB (Ref. 3).

Satisfactory leakage-rate test results is a requirement for
the establishment of containment OPERABILITY. The
acceptance criteria applied to accidenta) releases of
radioactive material to the environment are given in terms
of total radiation dose received by:

a. A member of the general public who remains at the
exclusion-area boundary for 2 hours following onset of
the postulated fission-product release; or

b. A member of the general public who remains at the low-
population-zone boundary for the duration of the
accident.

(continued)
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Lontainment
B 2.6.]

TS

body dose of 25 rem, or a dose of 300 rem dose to the
thyroidg from iodine exposure, or bot) The NR(
staff-approved licensing basis may use some fractior
these limits

1€ mits established in 10 CFR 100 (Ref, 1) are a

The containment satisfies Criterion 3 of the NRC Int
Policy Statement

The reguirements stated in this LCO define the performance
of the contatnment fission product barrier The containment
00819:1 3!,‘&‘9' rate, L 15 an assumed initial condition By
imitin leakage to within the acceptance criteria of

10 CER 90, Appendix J (Ref. 2), containment OPIRABILI
maintained.

The contatmment 0 regquires that containment OPERARB
maintained. Other containment LCOs support this LC
ensuring thet:

ALl penetrations required to be
onditions are either:

capable of being closed by an OPERABI
containment isolation systém, o

manual VJIVes' t*“.ﬂd f}{lv’,’k""
' automatic valves secured
sitions, except as provide

leakage rates are within their
ontainment Leakage Rate /esting

ealing mechan associated with each penetratior
] .

, Welds., D S ) 1 nas ' & \I;!‘[f \.“

and




BASES (continued)

Containment
B 3.6.1

LCO
(continued)

f. The structural integrity of the containment is assured
by the successful completion of the Containment Tendon
Surveillance Program and by the associated visual
inspections of the steel 1iner and penetrations for
evidence of deterioration or breach of integrity.

The Required Actions when other containment LCOs are not met
have been specified in those LCOs and not in LCO 3.6.1.

Compliance with this LCO will ersure a containment
configuration that is structurally sound and will Timit

1 e to those leakage rates assumed in the safety
analyses. As a result, offsite radiation exposures will be
maintatned within the 1imits of 10 CFR 100 (Ref. 1) (or the
NRC staff-approved Vicensing basis) following the most
limiting DBA. The provisions of this LCO are implemented as
follows:

&. The OPERABILITY of containment penetrations:

1. The OPERABILITY of valves that are closed or are
required to close in response to a containment
isolation signal is guaranteed by compliance with
the 3Rs of LCO 3.6.3, *Containment Isolation
Valves." The SRs require efther that the
associated contatmment 4svlat.on valves close
within the required time 1‘"':&&” the affected
penetration is isolated by cl ‘Asolation
valves or blind flanges, or the pl is shut
down. In addition, the Type C test requived by
SR 3.6.3.7 and Appendix J ensures that these
containment isolation valves meet specified
leakage-rate criteria, namely, that the combined
leakage rate for all penetrations and valves
subject to Types B and C tests shall be less than
0.6 L,.

2. The status of containment penetration isolation
valves that are required to be closed during
accident conditions, and that do not close
automatically, 1s verified by the appropriate SRs
of LCO 3.6.3. Some of the valves that must be
closed to meet the accident analysis assumptions
may be opened on an intermittent basis under
administrative controls. These valves are
identified in Reference 4.

(continued)
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fhe OPERABILITY of the containment eguipment hatch is
assured by compl!iance with the leakage criteria
established by 10 CFR 50, Appendix J (Ref. 2)
Containment air-lock OPERABILITY 1s required by LCO
3.6.2, "Containment Air Locks," which requires that at
least one door in each air lock be closed during MODES
1, 2, 3, and 4, that the air locks satisfy the
required 10 CFR 50, Appendix J (Ref. 2), leskage-test
requirements, as described in the Containment Leakage
Rate Testing Program, and that the door interlocks
function as required.

Containment leakage-rate requirements are a

10 CFR 50, Appendix J (Ref. 2), and the Containment
le.k.g( Rate Testing Progran These requirements are
tmplemented to ensure that the reactor containmer

a whole, and each of its penetrations and isola
valves, doe not exceed the specified leakags
The OPERABILITY of penetration sealing mechani
gi\‘(l'd"\(‘("fi b) lh? ‘\\J«’_’\G!)E,'uj completion of
leakage-testing requirements stipulated ir
Appendix J (Ref. 2).

e measures implemented to meet the above requi
ovide assurance that the containment wil) perf
signed safety function to mitigate the consequ
ccidents that could result in offsite exposure:
to the 10 CFR 100 (Ref. 1) guidelines, or some f
estaviished in the NRC staff-approved censino

u‘, $ | s @ l!y»h L‘-"u“ij cause a 'l,
material to ¢ ntainment In MODES ¢

and consequences of these events are

temperature limitatio of the

sure and
containment is not required to be OPE
t L0 preéevent lg;bd‘f)(‘ Ot radicactive mater a
containment The requirements for containment du
refueling operations are addressed in LCO 3.9
) ontainment ‘V't'k’u?”’_’-. '




Containment
B 3.6.1

BASES (continued)

ACTIONS Al

In the event containment is 1nogorablc. containment must be
restored to OPERABLE status within 1 hour. The l-hour
Completion Time provides a period of time to correct the
problem commensurate with the importance of maintaining
containment during MODES 1, 2, 3, and 4. This time period
also ensures that the probability of an accident (requiring
containment OPERABILITY) occurring during periods where
containment 45 inoperable is minimal.

Bl and 8.2

The plant must be placed in a MODE in which the LCC does not
apply 1f contatament tﬁgnot be restored to OPERABLE status

in the assoclated Completion Time. This is done by placing
the rlant n at ¥ DE 3 within 6 hours and in MODE §
within 3v hours, e allowed Completion Times are
reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

— e —

SURVEILLANCE SR_3.6.1.1
REQUIREMENTS

the visual examinations and leakage-test rements of

10 CFR 50, Appendix J (Ref. 2), as mogd approved
exemptions as described in the Contaimment Leakage Rate
Testing Program. This SR refiects the leakage-rate testing
requirements with regard to overall containment leakage
(Type A leakage tests); leakage from equipment hatch,
electrical penetrations, and other penetrations (Type B
leakage tests) except air locks; and containment isolation
valves except [42)-inch purge valves (Type C leakage tests).
Leakage-rate test ng of containment purge valves is
addressed in LCO 3.6.3, "Containment Isolation Valves."
Air-lock door-seal leakage testing is addressed in LCO
3.0.2, "Containment Air Locks." SR Frequencies are as
required by Appendix J or identified in the Containment
Leakage Rate Testing Program. Thus, SR 3.02 (which allows
SR Frequency extensions) does not apply. These periodic
testing requirements verify that the containment leakage
rat$ does not exceed the leakage rate assumed in the safety
analysis,

Maintaining containment OPERAELE roquires%Hmce with
ted by

(continued)

(continued)
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Contatnment

B $.6.)
. BASES (continued)
SURVETLLANCE SR_J.6.1.2
REQUIKEMENTS
(continued) For containment with ungrouted post-tensioned tendons this
Surveillance ensures that the structural integrity of the
containment will be maintained in accordance with the
qrovsstons of the Containment Tendon Surveillance Program,
esting and Frequency are consistent with the
recommendations of Regulatory Guide 1.35 (Ref. §).
L e ——————
REFERENCES 1. T4tle 10, Code of Federal Regulntton:. Part 100.1],
"Determination of Exclusion rea, Low Populition Zone
md au'slation Center Distance."
2. llt‘t , Oode of Federal Regulations, Part 50,
Appen ad‘ *Primary Reactor Containment Leakage
7est1q| for Water-Cooled Power Reactors."
3. [Un't Name) FSAR, Section [ ], "[Accident Analysis).®
4. [Unit Nlmm] FSAR, Socttan [ ], "[Containment
Cystems]."
‘ 5. Regulatory Guide l.! ‘ 'lnw'ice Inspection of
Ungrouted Tendoms in Prastre Concrete Containment
Structures." o
= meer mﬂ*———- : H !
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Containment
B 3.6.1

B 2.6 CONTAINMENT SYSTENS
B 3.6.1 Containment (Dual)

BASES

BACKGROUND

1
& ‘ﬂm

A4 radiat exposures are maintained wit
Wi of 10 100 {Ref. 1) or the NRC staff-tpgrovod Ticensing

'Jx!s¢!f1¢. , & specified fraction of 10 CFR 100 Vimits).
M‘y. %contnnmm and shield building provide

The containment s a free-standing steel pressurc vessel
that 1s surreunded by a reinforced roncrete shield building.
The containment veisel, including all its penetrations, is a
akage steel she!l that is designed to contain radio-
gor1|1 that may be release] from the roactor core
a Design Basis Accident (DBA&. s0 tha. offsite
in the requirements

shie from the fission products that may be present in
the gontainment atmosphere following accident conditions,

The contatmment vessel 1s a vertica) cy indrical steel
pressure vessel hemispherical dome and eliipsoidal
bottowm. It 48 compietely enclosed by a reinforced concrete
shield building. A #-vt-wige annular space erists between
the walls and domes #f the ftee) containment vessel and the

concrete chield buftding to pmt fnservice inspuction and
collection of contai wtlerkage.

Containment piping-penetration assesdlies provide for the
passage of prcess, service, sam 1&.‘.- d instrumentacion
pipelines intg the containment vgtte Wile maintaining
centainment OPLRABILITY. The thield buiiding provides
biological shielding anc allows controlled release of the
annulus atmosphere unde  accident cinditiens, as well as
environmental missile protection for the contiinment vessel
and the Nuclear Steam Supply System,

The inner stee) containment and its penetirations establish
the leakage-1imiting boundary of the containment. Mainiain-
ing the containment OPERABLE 1imits the leakage of fiss on-
product radioactivity from the containment to the environ-
ment, Loss of containment OPERABILITY could cause site-
boundary doses, {. the event of a DBA to exceed values
given in the licensing basis. All leakage-rate requiruments
and SRs conform to 10 CFR 50, Appendix J (R f. 2), as
modified ', approved exemptions.

CEOG STS

(cort ‘nued)
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Lontatnment
B 3.6.1

APHLICAL the «<afety design basis for the containant 1s that the
SAFETY ARA| i nt inment must withstand the pressure. id temperatures of
the (imiting DBA without exceeding the deign leakage rate,
hat in conjunction with the other cca tainment systems
i ENGINEERED SAFETY FEATURE systems, the rele se of
1. Y product radioactivity subsequent to a JBA will not
re.u n doses that exceed the values given in the

Ja 1cet Ny Dasls

: The 4 &8 #,. ¢ result in a challenge to containment
Ry L1TY feem high pressures and temperatures are a loss
«L% lant acetfdent (LOCA), a main steam line “reak (MSLB),
anl o contrel clement assembly (CEA) ejection cidant
(Ref. 3). 10 sadition, release of significant ‘on
product TadwuaCQQ\\ty within containment can oy "9 &
{ LOCA or a CEA ejection ac.ident The DBA analysys ime
that the containment and shield building are OPERARC Y 1t
1 By nitiation, 80 that, for DBAs involving release - ¢
% ] ¢ roduct radioactivity, release to the environm "t g
rivol by the rate of containment leakage. The
O ainmy  wis destgned with an allowable leakage ‘ate
0.2V 1R ntainment air weight per day (Ref. 7) This
leakage 1\ used in the evaluation of offsite dos
resulting m accidents, 1s defined % 10 CrR 50,
Appendix (Ref, 2), as L . the maximum allowable
containzent leakage rate 3t the caleu!ated maximum peak
containment pressure (P ) resulting from the 1imiting DBA
ITowable leakuge rate represented b I, 5urms the basis
for the acceptance criteria imposed on 1{1 comtainment

ine a

ak7ge-rate testing. For this unig, L = [0.50)% per day
(42.3]) psig, whi results from the limiting 75%

TH A1 POVER MSLB (Ref

Satisfac y lealizge~-rate test results is a requirement (o
the estad, "shment of cortainment OPERABILITY The

gcceptance teria applied L0 accidental releases of
radiouctive ¢ al LO the environment are given in terms
f tota) radictic’ dose receivad by

i A member of the general public who remains at the
exclusion-area (oundary for 2 hours following onset of
the postulated * ssion<preduct release: o

{ A nsmber of the ¢ neral put who 1 . mains at the low
popy . ation-zone ndary for the du: tion of the
ﬁ- f-[

dC(

ontinued)
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BASES (continued)

Containment
B 3.6.]

APPLICABLE
SAFETY ANALYSES
(continued)

The limits established in 10 CFR 100 (Ref. 1) are a whole-
body dose of 25 rem, or a dose of 300 rem to tae thyroid
from 1odine exposure, or both, The . staff-approved
licensing basis may use some fraction of thes: limits,

The containment satisfies Criterion 3 of the 'RC Interim
Policy Statement.

LCO

The requirements stated in this LCO define the per formance
of the containment fission-product barrier. The contyinment
design leakage rate (L ) is an assumed initial conditio. .
Contn‘nment.SPiRABILlTV is maintained by limiting leakage to
w@th1n!tho acceptance criteria of 10 CFR 50, Apperdix J
(Ref, 2).

The containment LCO requires that containment OFERABILITY be
maintainad, Other containment LCOs support this LCO by
ensuring that:

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

I.  capabie of being closed by an OPERABLE automatic
coniainment 1solation system, or

2. closed by manual valves, blind flanges, or
deactivated automatic valves secured in their
closed positions, except as provided in Reference

[ I
b. Al equipment hatches are closed;

¢. Each air Tock is OFPERABLE (see LCO 3.6.2, Condition C,
Note 1);

d. The containment leakage rates are within their limits
as d: fined in the Containment Leakage Rate Testing
Programs; and

e. The sealing mechanism asscciated with each penetration
(e.g.. welds, bellows, or O-rings) is OPERABLE.

The Required Actions when other containment LCOs are not met
have been specified in those LCOs and not in LCO 3.6.1.

(continued)
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Containment

B 3.6.1
BASES (continued)
LCO Compliance with LCO 3.6.1 wil)l ensure a containment
(continued) configuration that is structurally sound and will limit

leakage te those leakage rates assumed in the safety
analysis. As a result, offsite radiation exposures will be
maintained within the 1imits of 10 CFR 100 (Ref. 2)
following the most 1imiting DBA. The provisions of “his LCO
are implemented as follows:

a. OPERPBILITY of containment penetrations:

1. The OPERABILITY of valves that are closed or are
required to close in response to a containment
isolation signal is guaranteed by compliance with
the SRs of LCO 3.6.3, "Containment Isolation
Valves.® The SRs require either that the
associated containment isolation valves close
within the required time Timit, that the affected
penetratfon is isolated by closed isolation
valves or blind flanges, or that the plant is
shut dows, In addition, the Type C test required
by SR 3.6.3.7 and Appendix J ensures that these
containment 1solation valves meet specified
leakage-rate criteria, namely, that the combined
leakage rate for all penetrations and valves
8ubject to Types B £ tests cshall be less than

6L, : Ak

2. The status of containment pen YF n isolation
valves that are required to be clo during
accident conditions, and that do not close
automatically, is verified by the appropriate SRs
of LCO 3.6.3. Some of the valves that must be
closed to meet the accident analysis assumptions
may be opened on an intermittent basis under
administrative controls. These valves are
identified in Reference 4.

b.  The OPERABILITY of the containment equipment hatch is
ensured by compliance with the leakage criteria
established by 10 CFR 50, Appendix J (Ref. 2).

¢.  The OPERABILITY of the containment air locks is
required by LCO 3.6.2, "Containment Air Locks," which
requires that at least one door in each air lock be
closed during MODES 1, 2, 3, and 4; that the air locks
satisfy the required 10 CFR 50, Appendix J (Ref. 2),

(cuntinted)

(continued)
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. BASES (continued)

Containment
B 3.6.1

————

LCO

loakaye-test requirements, &35 described :n the
Containment Leakage Rate Testing Program; and that the
door interlocks function as required.

d. The containment leakage-rate reguirements conform with
those of 10 CFR 50 Aﬁpendix Jd (Ref, 2). and the
Containment Leakage Rate Testing Program. These
requirements are implemented to ensure that the
reactor containment as a whole, and each of its
penetrations and isolation valves, does not exceed the
specified leakage rates.

e. The OPERABILITY of penetration sealing mechanisms is
--?uarldlltd by the successful completion of all the
-t.lting requirements stipulated in 10 CFR 50,

Appendix J (Re

The measures mplemented to meet the above requirements
provide assurance that the containment will perform its

designed safety f fon to mitigate the consequences of
accidents thlt uusult in offsite exposures comparable
to the 10 CFR l ide\ines. or some fraction

established in th N stl '=approved licensing basis,

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could gause a release of
radioactive material into containmen®. .In MODES 5 and 6,
the probability and consequences 9f these events are reduced
due to the pressure and temperature limitations of ‘h.se
MODES. Therefore, containment is not required to be
OPERABLE in MODE 5 to prevent leakage of radiocactive
material from containment. The requirements for containment
during MODE 6 refueling operations are addressed in LCO
3.9.3, "Containment Penetrations."

ACTIONS

Al

In the event that containment is inoperable, it must be
restored to OPERABLE status within 1 hour. The l-hour
Completion Time provides a peri.d of time to correct the
problem that is commensurate with the importance of
maintaining containment OPERABLE during MODES 1, 2, 3, and

(continued)
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Containment
B 3.6.1

BASES (continued)

)

ACTIONS 4. This time period also ensures that the probability of an
(continued) accident (requiring containment OPERABILITY) occurring
during periods where containment is inoperable is minimal.

B.1 and B.2

I[f cont nmént cannot be restored to OPERABLE status in the
associated Completion Time, the plant must be placed in a
MODE in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within & hours and in
MODE § within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems,

SURVE I LLANCE SR_3.6.1.1
REQUIREMENTS

Maintaining containment OPERABLE requires compliance with
the visual examinations and leakage-test requirements of
10 CFK 50, Appendix J (Ref. 2), as modified by approved
exemptions, as described in the Containment Leakage Rate
Testing Program. This 3? reflects the leakage-rate testing
requirements with regard ¢o overall containment leakage
(Type A leakage tests); leakage from equipment hatch,
electrical penetrations, and other penetrations except air
locks (Type B leakage tests); and leakage from containment
isolation valves (Type C leakage tests), except [42]-inch
purge vaives. Leakage-rate testing of the containment purge
va) is addressed in LCO 3.6.3, "Containment Isolation
Valves.' Air-lock door-seal leakage testing is addressed

n LCO 3.6.2, "Containment Air Locks."™ SR Frequencies are
required by Appendix J or identifiad i: the Containment
Leakage Rate Testing Progran Thus, SR 3.0.2 (which allows
Surveillance Frequency extensions) does not apply. These
periodic testing requirements verify that the containment
leakage rate does not exceed the leakage rate assumed in the
safety analysis

litle 10, Code of Federal Regulations, Part 100.1

]
sy
"Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."

(continued)

(continued)




Containment

B3.6.1
O BASES (continued)
REFERENCES 2.  Title 10, Code of Federal Regulations, Part 50,
(continued) Appendix J, "Primary Reactor containment Leakage

Testing for Water-Cooled Power Reactors.”

3 [Unit Name) FSAR, Section [ ], "[Accident Analysis].

4. [Unit Name] FSAR, Section [ ], "[Containment
Systems]."




Containment Air Locks
B 3.6.2

B 3.6 CONTAINMENT SYSTEMS
B 2.6.2 Containment Air Locks (Atmospheric & Dual)

BASES

BACKGROUND

Containment air locks form part of the containment pressure
houndary and provide a means for personnel access during all

MODES or operations.

- gach alr lock is nominally a right circular cylinder,

10 feet in diameter, with a door at both ends. The doors
are interlocked to prevent simultaneous opening. During
ods when containment is not required to be OPERABLE, the

door interlock mechanism may be disabled, allowing both

door- of an air lock to remain open for extended periods
when frequent containment entry is necessary. Each air-lock
door has been designed and tested to certify its ability to
withstand a pressure in excess of the maximum expected
pressure fol loutnc @ Design Basis Accident (DBA) in
containments AS$ Such, closure of a single door supports
containment OPE lL!*Y Each of the doors contains double-
gasketed seals and local leakage-rate testing capability to
ensure pressure integrity. To effect a leak-tight seal, the
air-lock design uses pressure-seated doors (i.e., an
increase in containment intermal sure results in
increased sealing force on each dg':a

Each personnel air lock is provided witi limit switches on
both doors that provide contrel room indication of door
position. Additionally, control room indication is provided
to alert the operator whenever an air-lock door interlock
mechanism is defeated.

The containment air locks form part of the containment
pressure boundary. As such, air-lock integrity and air
tightness is essential to Timit offsite doses from a DBA.
Not maintaining air-lock integrity or air tightness may
result in offsite doses in excess of those described in the
plant safety analyses. A1l leakage rate requirements and
SRs are in conformance with 10 CFR 50, Appendix J (Ref. 1),
as modified by approved exemptions.

CEOG STS
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BASES (continued)

Containment Air Locks
B 3.6.2

APPLICABLE
SAFETY ANALYSES

The containment air lock LCO is derived from the
requirements related to the control of offsite radiation
doses from major accidents by verifying that the actual
containment leakage rate does not exceed the value assumed
in the plant safety analyses. For example, the loss-of-
cooling accident (LOCA) analysis requires the containment
boundary to ensure that the site-boundary radiation dose
will nat exceed the Limits of 10 CFR 100, or the NRC staff-
approved plant-specific licensing (e.g., specified fraction
of 10 CFR 100 jimits). As delineated in 10 CFR 100

(Ref. 2), the determination of exclusion areas and
low=popula.ion zones surrounding a site must consider a
fission-product release from the dose with offsite release
based on the expected demonstrabie leakage rate from the
containment.

The DBAs that result in a release of radioactive material
within containment are a LOCA, a main steam line break, and
a control element assembly ejection accident (Ref. 3). In
the analysis of each of these accidents, it is assumed that
containment is OPERABLE at event imitiation, such that
release of fission products to the environment is controlled
by the rate of containment leakage. The contzinment was
designed with an allowable ]..k.!. rate of 0.10% of
containment air weight per day (Ref. 4). 1his leakage rate
is defined in 10 CFR 50, Appendix J (Ref. 1), as L, [unit-
specific #]: the maximum allowable containment leakage rate
at the calculated maximum peak containment pressure (P )
[unit-specific #] following a DBA. This allowable lea&age
rate forms the basis for the acceptance criteria impcsed on
the SRs associated with the air lock.

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

a. A member of the general public who remains at the
exclusion-area boundary for 2 hours fcllowing onset of
the postulated fission-product release; or

b. A member of the public who remains at the low-
population-zone boundary for the duration of the
accident.

(continued)
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Containmen

BASES

AFPLICABLE The 1imits established in 10 CFR 100 are a whole body dose
SAFETY ANALYSES of 25 rem or & dose of 300 rew to the thyroid from fodine

(continued) exposure, or both The NRC staff-approved licensing basis
may use some fraction of these Timits

1
1
|

Closure of a single door in each air lock 1s sufficient to

support containment OPERABILITY following postulated events
Nevertheless, both doors are kept .losed when the air lock
18 not being used for normal entry and exit from
containment

The containment air Tocks satisfy Criterion 3 of the NR(
l“‘er1l‘ VUHC.V Statement

tach containment air lock forms part of the containment

pressure boundary., As part of containment, the air-lock
safety function 1s related to control of offsite radiation
exposure resylting from a DBA. Thus, each air lock's
structural integrity and leak tightness are essential to the
successtul mitigation of such an event

tach air lock is required to be OPERABL} For the air lock
to be considered OPERABLE, the air<lgck interlock mechanism
must be OPERABLE, the air lock must &2 in compliance with
the Type B air-lock leakage test, and both air-lock doors
must be OPERABLE The interlock a¥lows only one air-lock
door of an air lock to be opened at one time. This
provision ensures that a gross breach of containment does
not t when containment is required to be OPERABLE. The
. of a single door in an a‘r lock will maintair
containment OPERABILITY, since each door is designed to
withstand the peak containment pressure calculated to occu
following a DBA

"~y

LLU provides assurance that the containment
wi perform their designed safe f

consequences of accidents that c

air OCKE
mitigate the
offsite

S Or SOme
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exposures comparable to the Reference
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Containment Air Locks
B 3,6.2

[For this facility, the following support systems are
required to be OPERABLE to ensure containment air lock
OPERABILITY:]

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

In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment In MODES 5 and 6, the
probabi¥4ty and consequences of these events are reduced due
to the pressure &nd temperature limitations of these MODES
Therefore, the contaipment air locks are not required in
MODE & to prevent leakage of radioactive material from
contairment. The requirements for the containment air locks
during MODE 6 refueling operations are addressed in

LCO 3.9.3, "Contatnment Building Penetrations.”

The Required Actions for Conditions A, B, and C are modified
by a Note that ailows entry and exit to perform repairs on
the affected air-lock component. If the outer door is
inoperable, then it may be easily accessed to repair. If
the inner door is the one that is inoperable, however, then
a short time exists when the containment ‘boundary is not
intact (during access through the outer door). The ability
open the OPERABLE door, even if it means the containment
undary is temporarily not intact, 1s acceptabie because of
low probability of an event that could pressurize the
ntainment during the short time in which the OPERABLE door
ected to be oper After each entry and exit, the
jLt door must be immediately closed. If as low as
y achievable conditions permit, entry and exit
via an OPERABLE air lock

L 4
\
373
v
t
\

) |

L
sona

~

oY oY ¢

An additional Note has been included to provide
ciarification that for this LCO all containment air locks
are treated as an entity with a single Completion Time.

‘]

(continued)




Containment Air Locks
B 3.6.2

. BASES (continued)

ACTIONS Al A2 1, A2.2.], and A.2.2.2

With one air-lock door inoperable in one or more containment
air locks, the OPERABLE door must be verified closed and
must remain closed in each affected containment air lock.
This assures a leak-tight containment barrier is maintained
by the use of an OPERABLE air-lock door. This action must
be completed within 1 hour. This specified time period is
consistent with the ACTIONS of LCO 3.6.1, "Containment,"

which requires containment be restored to OPERABLE status
within 1 hour,

In addition, the inoperable door in each affected air lock
must be restored to OPERABLE status, or the affected air-
lock penetratron must be isolated by the use of an OPERABLE
air-Jock deor, One of these two Required Actions must be
completed within the 24-hour Completion Time. The
associated Completion Time is considered reasonable for
restoring the air-lock door to OPERABLE status considering
the OPERABLE door of the affected air lock is being
maintained closed.

Required Action A.2.2.2 verifies that an air lock with an
inoperable door hats been Yselated by the use of a locked and
closed OPERABLE air-lock door. This ensures that an
acceptable containment leakage boundary is maintained. The
leakage rate acceptance criteria are as defined in

SR 3.6.2.1. The periodic interval of 31 days is based on
engineering Judgment and is considered adequate in view of
other administrative controls, such as door status
indicators available to the operator that ensure that the
OPERABLE air-lock doour remains closed.

B.1,. B.2.1. B.2.2.1 and B.2.2.2

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

Condition B is modified by a Note that allows entry and exit
through an air lock under the control of a Jedicated

individual stationed at the air lock to ensure that only one
door is opened at a time and that the opened door i

92

immediately closed.

(continued)

(continued)




Containment Air Locks
B 3.6.2

BASES (continued)

ACTIONS €.l and C.2

(continued)
With one or more air locks inoperable for reasons other than

described in Condition A or B, one door in the containment
air lock must be verified to be closed. This action must be
completed within the 1-hour Completion Time. This specified
time period is consistent with the ACTIONS of LCO 3.6.1,
"Containment," which requires that containment be restored
to OPERABLE status within 1 hour.

Additionally, the affected air lock(s) must be restored to
OPERABLE status within the 24-hour Completion Time. The
specified time jod is considered reasonable for restoring
inoperable air locks to OPERABLE status, assuming that at
least one door §s maintained closed in each affected air
lock.

The Required Actfons of Condition C are modified by a Note
that requires the containment to be declared inoperable
should both doors fn @n air Yock fail the air-lock door-seal
test, SR 3.6.2.1.

0.1 and D.2

The plant must be placed tm & MODE in whigh the LCO does not
apply, if the inoperable containment air ¥ogk cannot be
restored to OPERABLE status within the assoctated Completion

Times. This is done by placing the plamt in @t least MODE 3
within 6 hours and in MODE 5 within hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required MODES from full power in
an orderly manner and without chalienging plant systems,

SURVEILLANCE SR_3.6.2.1

REQUIREMENTS
Maintaining containment air Tocks OPERABLE requires
compliance with the leakage-rate test requirements of
10 CFR 50, Appendix J, as modified by approved exemptions,
and as described in the Containment Leakage Rate Testing
Program. This SR reflects the leakage-rate testing
requirements with regard to air-lock leakage (Type B leakage
tests). The acceptance criteria were established during
initial air lock and containment OPERABILITY testing and in

(continued)

(continued)
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Containment Air Locks

B 3.6.2
. BASES (continued)
SURVEILLANCE accordance with 10 CFR 50, Appendix J, are stated in this
REQUIREMENTS SR, The periodic testing requirements verify that the air-
(continued) Tock leakage does not exceed the allowed fraction of the

overall containment leakage rate. The Surveillance
Frequency is required by Appendix J, as modified by approved
exemptions, and is described in the Containment Leaka?e Rate
Testing Program. Thus, SR 3.0.2 (which ailows Surveillance
Frequency extensions) does not apply.

The SR has been modified by a Note to indicate an inoperable
air-lock door does not invalidate the previous successful
performance of an overall air-lock lTcakage test. This is
ognaidered reasonable since either air-lock door is capable
of providing a fission-product barrier in the event of a
DBA.

SR _3.£.2.8

The air-Tock door intevlock is designed to prevent
simultaneous opening of both doors in a single air lock.
Since both the inner #nd outer doors of an air lock are
designed to withstand the maximum expected post-accident
containaent pressure, closure of either door will ensure

. containment OPERABILITY, Thus, the door interlock feature
ensures that containment OPE&lBIL!TS is maintained while the
air lock is heing used for personnel transit in and out of
the centain.ent. Periodic testing of this interiock
demonstrates that the interlock -ﬂsw fumction as designed,
and that simultaneous opening of the inner and outer doors
will not inadvertently cccur, Due to the purely mechanical
nature of this interlock, and given that the interlock
mechanism 1s only challenged when containment is entered,
this test is only required to be performed prior to entering
containment, but is not required more frequently than every
184 days. The 1B4-day test interval is based on engineering
Judgment and is consid.red adequate in view of other
indications of door and interlock mechanism status available
to operations personnel.

(continued)
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Containment Air Locks
B 3.6.2

BASES (continued) .

REFERENCES 1., Title 10, Code of Federal Regulations, Part 50,
Appendix J, "Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."

2. Title 10, Code of Federal Regulations, Part 100,
"Determination of Exclusion Area, Low Population Zone,
and Population Center Cistance."

3.  [Unit Name] FSAR, Section [ ], "[Title)."
4.  [Unit Name)] FSAR, Section [ ], "[Title)."
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Containment Isoiation Valves
B 3.6.3

. B 3.6 CONTAINMENT SYSTEMS
B 3.6.3 Containment Isolation Valves (Atmospheric & Dual)

BASES

BACKGROUND

The containment isolation valves form part of the
centainment pressure boundary and provide a means for fluid
peaetrations not serving accident-conseauence-limiting

tems to be provided with two isolation barriers that are
closed on an automatic isolatien signal. These isolation
devices are either passive or active (automatic). Locked-
closed manual valves, deactivated automatic valves secured
in their closed position (including check valves with flow
through the valve secured), blind flanges, and closed
systems are considered passive devices. Closed systems are
those systems designed in accordance with the requirements
of 10 CFR 50, Appendix A, GDC 57 (Ref. 1). Check valves, or
other automatic valves ¢ -igned to close without operator
action following an acctioent, are considered active devices.
Two barriers in series are provided for each penetration so
that no single credible failure or malfunction of an active
component can result in a loss of isolation (and possibly
loss of containment OPERABILITY) or leakage uhat exceeds
limits assumed in the safety aralysis. One of these
barriers may be a closed system inside containment, in
accordance with GCC §7.

Containment isolation occurs upon receipt of a high
containment pressure signal or @& low Reactor Coolant System
(RCS) pressure signal. The containment isolation signal
closes automatic ~ontainment isolation valves in fluid
peneirations not reqiired for operation of ENGINEERED SAFETY
FEATURE (ESF) systems in order to prevent leakage of radio-
active material. Upon actuat’ ' =n of safety injection,
automatic containment 3lves «..~ isolate systems not
required for containment or RCS heat removal. Other
penetrations are isolated by the use of valves in the closed
position or blind flanges. As a result, the containment
isolation valves (and blind flanges) help ensure that the
containment atmosphere will be isolated in the event of a
release of radioactive material to containment atmospliere
from the RCS following a Design Basis Accident (CBA).
OPERABILITY of the containment isolation valves (and

(continued)
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BASES

BACKGROUND

(continued)

Containment Isolation Valves
B 3.6.3

blind flanges) ensures containment OPERABILITY is maintained
during accident conditions

The OPERABILITY requirements for containment isolation
valves help ensure that containment leak tightness is
maintained during and after an accident by minimizing
potential leakage paths to the environment Therefore, the
OPERABILITY requirements provide assurance that containment
leakage rates assumed in the accident analysis will not be
excoeded

The purge valves were designed for intermittent operation,
providing & means of removing a'rborne radioactivity caused
by minor RCS leakage prior to personnel entry into
containment, There are two sets of purge valves [42]-1inch
ormal purge® and exhaust valves and [8]-inch mini-purge and
aust valves. The normal and mini-purge supply and
aust lines are each supplied with inside and outside
ontainment isoYation valves but share common [42]-inch
ipply and exhaust penetration lines

normal purge valves are designed for purging the

containment atmosphere to the plant stack while introducing
filtered makeup from the outside to provide adequate
ventilation for personnel comfort shen the plant s shut
down during refueling operations and maint@mance. Motor-
perated isolation valves are provided ins¥aB.the
containment and air-operated isolation valves @re n-ovided
outsicde the containment. The valves #re operate. manually
from the control room The valves w111 close automatically
upon receipt of a containment purge isclation signal (CPIS)
the air-operated valves fail closed upon a loss of air.
Because of their large size, the [42]-inch purge valves in

ome plants are not qualified for automatic closure from
their open position under DBA conditions. Therefore, the
[42 nch purge valves are normally maintained closed in
MODES 1 through 4 to ensure leak txghtness,

i \ VU

(continued)




Containment Isolation Valves
B 3.6.3

‘ BASES (continued)

BACKGROUND The mini-purge valves are designed for continuous purging of
(continued) the containment during power operation to allow operator
access, Both the inside and outside isolation valves are
air operated and fail closed upon a loss of air. The valves
automatically close upon receipt of a safety injection
actuation signal, a containment isolation actuation signal,
or a CPIS.

Opan normal purge valves, or a failure of the mini-purge
vaives to close, following an accident that releases

contamination to the containment atmosphere would cause a
signifigent dncrease in the offsite radiation dose. This
could result tn exceeding the dose limits of Reference 2

[ A

APPLICABLE The containment isolation valve LCO was derived from the
SAFETY ANALYSES requirements related to the control of offsite radiation

doses resulting from major accidents. As delineated in

10 CFR 100 (Ref. 2), the determination of exclusion areas
and low-population zomes surrounding a proposed site must
consider a fission=product release from the core with
offsite release based upon the expected demonstrable leakage
rate from the containment. This LCO is intended to ensure

that the offsite dose Yimits are not exceeded (actual
containment leakage rate does not exceed the value assumed
in the safety analysis). As part of the containment
bouncary, containment isolation valve and containment purge
valve OPERABILITY are essential to containment OPERABILITY,
Therefore, the safety analysis of any event requiring

isolation of containment is applicable to this LCO.

The DBAs that result in a release of radioactive material
within containment are a loss-of-coolant accident (LOCA), a
main steam | break, or a control element assembly
ejection accident. In the analysis for each of these
accidents, § assumed that containment isolation valves
are either closed or function to close within the required
isolation time following event initiation. This ensures
that potential leakage paths to the environment through
containment isolation valves (including containment purge
valves) are minimized. The offsite dose calculations
assumed that the [42]-inch purge valves were closed at event
initiation Likewise, it is assumed that the containment i
isolated, so that release of fissior products to the

(continued)
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BASES (continued)

Containment Isolation Valves
6 3.6.3

APPLICAB.F
SAFETY ANALYSES
(continued)

environment is controlled by the rate of containment
leakage. The acceptance criteria applied to accidental
releases of radioactive material to the environment are
given in terms of total radiation dose received by:

a. A member of the general public who remains at the
exclusion-area boundary for 2 hours following the
onset of the postulated fission-product release; or

b. & member of the general public who remains at the low-
population-zone boundary for the duration of the
accident,

The 1imits 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
may use a specified fraction of these limits,

The DBA analysis assumes that, within 60 seconds of the
accident, isolation of the containment is complete and
leakage terminated except for the design leakage rate, L,.
The containment isolation total vesponse time of 60 seconds
includes signal delay, diesel erator startup (for less of
offsite power), and contai tsolatien valve stroke
times.

The single-failure criterion required to be dmposed in the
conduct of plant safety analyses was considered in the
original design of the containment purge valves. Two valves
in series on each purge line provide assurance that both the
supply and exhaust lines could be isolated even if a single
failure occurred. The inboard and outboard isolation valves
on each line are provided with diverse power sources, motor-
operated and pneumatically operated spring-closed,
respectively, This arrangement was designed to preclude
$ommon mode failures from disabling both valves on a purge
ine,

The purge valves may be unable to close in the environment
following a LOCA. Therefore, each of the purge valves is
required to remain sealed-closed during MODES 1, 2, 3,

and 4. In this case, the single-failure criterion remains
applicable to the containment purge valves due to failure in
the control circuit associated with each valve. Again, the
purge system valve design precludes a single failure from

(continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

APPLICABLE compromising containment OPERABILITY as long as the system
SAFETY ANALYSES is operated in accordance with the subject LCO. The
{continued) mini-purge valves are capable of closing under accident
conditions. Therefore, they are allowed to be open for
limited periods during power operation.

The conteinment isolation valves and containment purge
valves satisfy Criterion 3 of the NRC Interim Policy
Statement .

Containment isolation valves form a part of the containment
boundary. The containment isolation valve safety function
iz related to control of offsite radiation exposures
resulting frem @ DBA. This LCO addresses containment
isolation valve OPERABILITY, stroke time, and containment
purge valve leakage. The other containment isolation valve
ieakage rates are addressed by LCO 3.6.1, "Containment,"
under Type C testing.

The automatic isolation valves are considered OPERABLE when
their isolation times are within 1imits and the valves
actuate on an automatic i1solation signal. The containment
purge vaives have different OPERABILITY requirements. The
[42]-inch purge valves must be maintatned sealed-closed, and
purge vaives with resilient seals must meet additional
leakage rate requirements (SR 3.6.3.7). Also, purge valves
actuate on an automatic isolation signal. The valves
covered by this LCO are listed with their associated stroke
times in the FSAR (Ref. 3),

The normally closed isolation valves or blind flanges are
considered OPERABLE when they are locked-closed (manual
valves), automatic valves are deactivated and secured in
their closed position (including check valves with flow

through the valve secured), and blind flanges and closed
systems are in place. Closed systems are those systems
designed in accordance with GDC 57 (Ref. 1). These passive
isolation valves or devices are those listed in Reference 4.

provides assurance that the containment isolation
and purge valves will perform their designed cafety
ons to mitigate the consequences of accidents that

(continued)




Containment Isolatiun Valves
B 3.6.3

BASES (continued)

LCO
(continued)

could result in offsite exposure comparable to the
Reference 2 1imits, or some fraction as established

NRC staff-approved licensing basi

[For this facility, the following support sysiems are
required OPERABLE to ensure containment isolation valves
OPERABILITY:)

[For this fa ility, those raquired support systems which
upon their fatlure do not require declaring the containment
isolaticn valves inoperable and their justification are as
follows: ]

[For this facility, the supported systems impacted by the
inoperability of a containment isolation valve and the
justification of whether or not each supported system is
declared incperable are as follows:)

In MODES 1, 2, 3, and &, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6, the
probability and ccnsequences of these events are reduced due
Lo the pressure and temperature limitations of these MODES.
Therefore, the containment 1solation valves are not required
to be OPERABLE, and the containment purge valves are not
required to be sealed-closed in MODE 5. The requirements
for containment isolation valves and containment purge
valves during MODE 6 refueling operations are addressed i
LCO 3.9.3, "Containment Building Penetrations."

The Applicabil

Oor 5S¢

Ity is modified by a Note allowing normally
led-closed containment isolation valves.

IoCXed-

X
except the [42]-inch purge valves, to be opened
intermittently under administrative contrel. These

admini ative controls consist of stationing at the

controls of the valve a dedicated operator, who is ir
continuous communication with the control room In this
way, the penetration can be rapidly isolated when a valid
containment isolation signal is indicated. Due to the size
of the containment purge line penetration and the fact that

those penetrations exhaust directly from the containment
atmosphere to

the environment, these valves may not be
opened under administrative control, The pravisions of
LCO 3.0.4 apply

(continued)

(continued)
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Containment lIsolation Valves
B 3.6.3

. BASES (continued)

APPLICABILITY A further Note has been added to provide clarification that
(continued) each penetration flow path is independent and 1s treated as
a separate entity with a separate Completion Time for the
purposes of this LCO,

A.—..LA-..A. 2.1 l..& ._‘\_,.‘4\._.2,; .;J ';Ln d A:v;‘.;.z_x._z

With one or more of the containment isolation valves
inoperabie, at least one isolation valve must be verified to
be OPERABLE 1n each affected open penetration. This action
may be satisfied by examining logs or other information to
determine 1f the valve is out of service for maintenance or
other veasons. This Required Action i1s to be completed
within 1 hour in order to provide assurance that a
containment penetration is not open causing a loss of
containment OPERABILITY, The associated Completion Time 1s
consistent with LCO 3.6.1, "Containment," and is considered
a reasonable length of time to complete the Required Action.
In the event one or more containment isolation valves are
inoperable, either the inoperable valve must be restored to
OPERABLE status or the affected penetration must be
1solated The method of isolation must include the use of
at least one isolation barrier that cannot be adversely
affected by a single active failure. Isolation barriers
that meet this criterion are a closed and deactivated
automatic containment isolation valve, a closed manua)
valve, a blind flange, or a check valve inside containment
low through th

’ a ) p . Eawn » - ,
with fl¢ ! € valve secured ror penetrations

isolated in accordance with Required Action A.2.2.1. the
- - A l 1 \ . - » N ~ rlnee
valve used to isolate the penetration should be the closest

available cne to containment One of these two Required
: :

ACtions must be completed within the 4-hour Completior
w' he 4 - Y‘;}'_.'
time

ms: ]

Completion Time 15 reasonable considering the

required to isolate the penetration and the relative

importance of maintaining containment OPERABILITY during
MODES 1, 2, 3, and 4

e~ < 3y




Containment Isolation Valves
B 3.6.3

BASES (continued)

ACTIONS For affected penetrations that cannot be restored to
(continued) OPERABLE status within the 4-hour Completion Time

and have been isolated 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 containment penetrations required to be isolated
following an accident, which are no longer capabie of being
automatically isolated, will be in the isolation position
should an event occur. The Completion Time for this is once
every 31 days for valves outside containment and prior to
entering MODE 4 from MODE &, if not performed more often
than ence per 92 days, for valves inside conteinment. The
CompYetion Time of once per 31 days was developed based upon
Inservice Inspection and Testing Program requirements to
perform valve testing at least once every 92 days. This
Required Action does mot require any testino or valve
manipulation, Rather, it involves verification, through a
system walkdown, that those valves outside containment and
capable of potentially being mispositioned are in the
correct position. For the valves inside containment, the
time period specified s "prior to entering MODE 4 from
MODE & if not performed more often than once per 92 days" is
based on engineering j nt and is considered reasonable
in view of the inaccessibility ef the valves and other
administrative controls that will ensure that valve
misalignment is an unlikely possibility.

Condition A has been modified by a Note ¥ndicating that this
Condition is not applicable to those penetrations with only
one containment isolation valve and a closed system inside
containment (1.e., the containment penetration is isolated
in accordance with GDC 57). The Required Actions for
Condition A assume two valves in a series are used to
isolate the containment penetration and satisfy single-
failure concerns,

Required Action A.l has been modified by a Note stating that
Action A.1 is not applicable to penetrations that have only
one isolation valve. Since the Mote to Condition A excludes
penetrations with only one isolation valve and a closed
system inside containment, the Note to A.1 refers to
penetrations with a single isolation valve on a system that
is open inside containment but closed outside containment.
For these systems, if the single isolation vaive is
inoperable, the intent is to go directly to A.2.1. These

(continued)

(continued)
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Containment Isolation Valves
B 3.6.3

ACTIONS
(continued)

systems are very small piping lines, such as instrument
1ines, which are a closed system outside of containment.

The justification for a Completion Time of 4 hours is
analogous to that for lines with two isolation valves. This
Note only applies to small lines.

B.l.B.2. 1. end B.2.2

With one or more containment isolation valves inoperable,
the inoperable valve(s) must be restored to OPERABLE status
or the affected penetration must be isolated. The method of
isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active
faflure, Isolation barriers that meet this criterion are a
closed and deactivated automatic valve, a closed manual
vaive, or a blind flange. A check valve may not be used to
isolate the affected penetration, since GDC 57 does not
consider the check valve an acceptable automatic isolation
valve. One of these Required Actions must be completed
within the 4<hour Completion Time. The specified time
period is reasonable, considering the relative stability of
the closed system {'.nce, relfability) to act as a
penetration isolatyon boundary, and the relative importance
of ensuring containment OPERABILITY during MODES 1, 2, 3,
and 4, In the event the affected etration is isolated in
accordance with Required Action B.gtg the affected
penetration must be verified to be 1solated on a periodic
basis. This 1s necessary to ensure cont&@inment OPERABILITY
is maintained and that containment penetrations required to
be isolated following an accident are isolated. The once
per 31 days Completion Time for verifying that each affected
penetration is isolated is appropriate considering the
valves are operated under administrative control and the
probability of their misalignment is low.

Condition B is modified by a Note indicating that this
Condition is only applicable to those penetrations with only
one containment isolation valve and a closed system inside
containment. This Note is necessary since this Condition is
written to specifically address those penetrations isolated
in accordance with GDC 57 (Ref. 1). GDC 57 allows lines
that enter containment and that are not part of the reactor
coolant pressure boundary nor connected directly to
containment atmosphere to be isolated by means of one
containment isolation valve.

(continued)
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B 3.6.3

BASES (continued)

ACTIONS Gl C.2.1. and C.2.2

(continued)
In the event one or more containment purge valves are nut
within the purge valve leakage limits, purge valve leakage
must be restored to within limits or the affected
penetration must be isolated. The method of isolation must
be by the use of at least one isolaticn barrier that camiot
be adversely affected by a single active failure. Isolation
ba‘riers that meet this criterion are a closed and
deactivated automatic valve, closed manual valve, or blind
flange. One of these Required Actions must be completed
within the 24-hour Completion Time. The specified time
period is reasonable considering that the containment purge
valves remain closed so that a gross breach of containment
does not exist. For containment purge valves that are
isolated in accordance with Required Action C.2.1, SR
3.6.3.7 must be performed at least once every %2 days. This
ensures that degradation of the resilient seals is detected
and confirms that the leakage rate of the containment purge
valves does not increase during the time the penetration is
isolated. The normal Frequency of SR 3.6.3.7 is every
184 days, based on an NRC initiative, Generic Issue B-20,
"Containment Leakage Due to Seal Deterioration" (Ref. 5).
Since more reliance is placed on a single valve while in
thi. condition, it is orudent to perform the SR more often.
Therefore, a Frequency of once per 92 days was chosen.

Rl

With one or more containment isolation valves inoperable in
one or more penetration flow paths, verify that the Required
Actiorns have been initiated for those supported systems
declared inoperable by the support containment isolation
valves witiin a Completion Time of [ ] hours.

The [ ]-hour Completion Time is defined as the most limiting
of all the Required Actions for all the supported systems
t-it need to be declared inoperable upon the failure of one
or more support features specified under Condition D.

Required Action D.1 ensures that those identified Required
Actions associated with supported systems impacted by the
inoperability of containment isolation valves have been
initiated. This can be accomplished by entering the

(continued)
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B 3.6.3

. BASES (continued)

fh

ACTIONS
(continued)

supported systems’ LCOs., [Alternatively, the appropriate
Required Actions “or the suppported systems may be listed in
the Required Actions for Condition D of this LCO.)

&For this facility, the identified supported systems
equired Actions are as follows:)

£d

Mith one or more containment isoiation valves inoperable in
one or more penetration flow paths, AND one or more required
support or supported features, or both, inoperable
associated with the other redundant penetration flow paths,
the result 1s the loss of functional capability, and LCO
3.0.3 must be immediately entered. However, if the support
or supported feature LCO, or both, takes intc consideration
the loss of function situation, then LCO 3.0.3 may not need
to be entered.

An example 11Tustrating this situation would be when a
support containment isolation valve is declared inoperable
and subsequently isolated in a penetration flow path
associated with a supported ESF system, then the other
penetration flow paths associated with the redundant
counterpart supported ESF systems and their supported
systems must be OPERABLE, otherwise @ loss of functional
capability exists. A loss of functiomal capability in this
case may place the operation of the plamt outside the safety
analysis. Therefore, immediate a&ctions must be taken to
bring the plant to a MODE outstde the applicability of the
LCO for the containment isolation valves.

E.land F.2

The plant must be placed in a MODE in which the LCO does not
apply if the Required Actions and assoctiated Completion
Times are not met. This is done by placing the plant in at
least MODE 3 within 6 hours and at least MODE 5 within

36 hours.

The &llowed Completion Times are reasonable, based on
operating experience, to reach the required MODES from full

power in an orderly manner and without challenging plant
systems.

CEOG STS
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SURVEILLANC

REQUIREMENTS

Containment Isolation Valves
B 3.6.3

SR

tach [42]-inch containment purge valve is required to be
verified sealed-closed at 31-day intervals., This
Surveillance is designed to ensure that a gross breach of
containment is not caused by an inadvertent or spurious
opening of a containment purge valve. Detailed analysis of
the purge valves failed to conclusively demonstrate their
ability to close during a LOCA in time to prevent offsite
dose 1imits from exceeding 10 CFR 100 limits (Ref., 2) o3
some fraction as esteblished in the NRC staft-approved
iicensing basis following the most limiting DBA., Therefore,
these valves are required to be in the sealed-closed
pesition during MODES 1, 2, 3, and 4. A containment purge
) that is sealed-closed must have motive power to the
operator removed. This can be accomplished by de-
zing the source of electric power or removing the air
to the valve operator, In this application, the term
|
|

t

4

has no connotation of leak tightness The

ance interval 15 a result of an NRC initiative,
Issue B-24 (Ref., A), related to containment purg:

use during plant operations.

8]-inch purge valwes are closed
for an allowable reasor This
ndicating thut these valves
as low a3 reascenably
quality consrdgerations .or
1

) " ¢ : - N v . ~
vetllance tests Lhat require the

_ inch purge valves are capable of

ne environment following a LOCA. Therefore,
are allowed to be open for limited periods of
day Surveillance interval is consistent with

valve requirements discussed in

4
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Containment Isolation Valves
B 3.6.3

SURVEILLANCE
REQUIREMENTS
(continued)

contairment boundary is within design limits. The

Inservice Inspection and Testing Program requires valve
testing on a 92-day Frequency. This SR does not reguire &ny
testing or valve manipulation. Rather, it involves
verification, through a system walkdewn, that those valves
outside containment and capable of potentislly being
mispositioned are in the correct position., Since
verdfication of valve position Yor valves ocutside
contiinment is relatively easy, the 31-day Frequency was
chosen to provide added assurance of thie correct positions,

Several Notes have been added to this SR. The first Note
applies to valves and blind flanges located in high-
radiation aveas, and allows these valves to be verified
closed by use of administrative contvols. Allowing
verification by administrative controls is considered
acceptable, sfnce access to these areas is typicaily
restricted during MODES 1, 2, 3, and 4 for ALARA reasons.
Therefore, the probabilfty of misalignment of these valves,
once they have been verified to be in the proper position,
is small. A second Mote has been added that allows rormaily
locked- or sealed-closed isolation valves to he opened
intermittently under admintstrative controis. The:2
administrative controls consist of ctationing at the
controls of the valve a dedicated operater, who is in
continuous communication with the cantrol room. In this
way, the penetration can be rapidly fsolated when a valid
containment isolation signal is Indicaled. A third Note has
been included to clarify that valves that art open undev
administrative controls are not required to meet the SR
during the time the valves are open. T(he provisions of
LCO 3.0.4 apply.

SR_3.6.3.4

This SR requires verification that a'l containment iselation
manual valves and blind flanges that are located inside
containment and required to be closed during accident
conditions are closed. The SR helps to ensure that post-
accident leakage of radioactive fluids or guses vutside the
containment boundary is within design limits. For valves
inside containment, the Surveillance interval specified as
“prior to entering MODE 4 from MODE § if nct performed more
often than once per 92 days" is appropriate, since these

(continued)
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Containment [solution Valves
B 3.6.3

SURVETLLANCE valves and flanges are operated under administrative
REQUIREMENTS controls and the probab{lity of their misalignaent is low,
(continued)
A Note that allows normally lockud- or sealed-clnsed
isolation valves to be opened intermittently under
administrative controls has been added to this Sk. The
administrative controls consist of s.ationing at the valve
controls & dedicated operatur, wno is in con*inuous
comminication with the caentrol room In this way, the
penekration can be rapidly isolated when a valid conteinment
iselation signa) is irdicated. An additional Note has been
included to clarify that valves chat ere onen under
adminystrative contre's are not required to micet the SR
during the time the valves are open., The provisions of LLO
3.0.4 apply.

Demonstrating that the isolation time of each power-operated

and automatic containment iselation valve is within limits

is required to demonstrate OPERABILITY. The isolation-time

test ensures the valve will isolate fn a time neriod less

than or equai to that assumed in the safety analysis. The

isolation time and Frequency of this SR are in accordance o
with the Inservice Inspection and Yesting Program, but

should not exceed 92 days.

SR_3.6.3.6

e )

|

Automatic containment isolation valves close on a
containment isolation signal to prevent leakage of
radioactive material from containment following a DBA. This
SR ensures each automatic containment isolation valve wi?
actuate to its isolation position on a containment isolation
actuation signal. The 18-month Frequency was developed
considering it is prudent that this SR be performed only
during a plant outage, since isolation of penetrations would
eliminate cooling water flow and disrupt norma: operation of
many critical components. Operating experience has shown
that these components usually pass this SR when performed on
the i8-month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

(continued)

(continued}



0 BASES (crniinued)

Containment Isolation Valves
B 3.6.3

Fur containment purge valves with resilient seals,
sdditional leakage rate testing beyond the test reauirement.
¢t 10 CFR 50, Appendix J {(Ref. 7), is requireu to ensure
OPERABICITY. The individual purge vaive leakage rate limits
fo~ this unit are [ ]. Operating experience has
demonstrated *‘Nat this type of seal has the potential to
degrade in a soorter time period than do other ‘eal types.
Based on this observation, #rd the itmp rtance of maintainisl
th s penetration leak tight (due to thg ({rect path between
containmun! ind the environmert), a Frequency of (84 days
was astab ) trned as part of the NRC resolu’ :on of Ganeric
Ie<ie B-20, ‘Containment Leakage Due to Sexl Pey<s. v -ation,”

Additionally, this SR must bo performed within 92 days after
cpening the valve. Ninety-two days was chosen recognizing
that cyc iny the valve could introduce additional seal
degradation (beyend that /c¢curring to a valve that has not
been opened). us, decreasing the interva’ (from 184 days)
is a prudent measure after a lve has bheen opened.

A Note has been added ta this SR requiring the results to be
evaluated ngainst the acceptance criteria of SR 3.6.1.1.
Ti'is 2nsures that excessive containmest purge valve leakage
i. properly accounted for in determining the overall
vontainment leakage rate to verify containment OPERABILITY.

© — . —— —— o

1. Title 10, Lode of 7ederal Reyylations, Part £0,
Appendix A, “"Gereral Design Criteria for Nuclear Power

Gerersn) Desige Criterion 50, "Containment Design

General Design Cr-terion 52, “Compatibility for
Luntainment Leakaye Rate Testing,"

Genera” Design Criterion 53, "Prcvisions for
Containment Inspection and Testing;"

(continued)

(continued)

SURVEILLANCE R_ALkA1
RIQUIREMENTS
(continued)
(kef. §).

REFERUNCES

Plants":

Basis:"
CEOG STS
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Containment Isolation Vaives
2 3.6.3

BASES (continued)

REFERENCES Genera) Design Criterion 54, "Piping Systems
(continued) Peretrating Containment;”

General Design Criterion 56, "Primary Containment
Isolation;" and

General Design Criterion 57, "(losed System Isolation
Valves."

2. Title 10, Code of Federal Roxulations. Part 100.11.
"Determination of Exclusion Area, Low-Population Zone
and Population Center Distance."

3. [Urit Name) FSAR, Section [ ], "[Title)."

4. [Unit Name) FSAR, Section [ ], "“[Accident Analysis).*

5. Generic Issue B-20, "Containmert Leakage Due¢ to
Seal Deterforation,”®

6. Generic Issue B-24, "Contiinment Purge Valve
Reliability."

7. Title 10, Code of Federal Regulations, Part 50,
Appendix J, "Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."
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Containment Pressure
B 3.6.4A

B 3.6 CONTAINMENT SYSTEMS
B 3.6.40 (ontainment Pressure (Atmospheric)

BASES

BACKGROUND

The containment serves to centain radioactive material that
may be released from the reactor ccre following a Design
Basis Accident (DBA), such that of. ite radfation exposures
are meintained within the requirement of 10 (FR 100 (Ref. 1)
or the NRC staff-approved licensing basis (e.g., a specified
fraction of 10 CFR 100 1imits). The containment pressure |s
Timited during norme! operation to preserve the initial

ftions assumed in the accident analyses for a loss-of-
coolant accident (LOCA) or main steam 1ine break (MSLB).
These 1imits also prevent the containment pressure from
exceeding the containment destgn negative pressure
differential with respect to the outside atmosphere in the
gvont of inadvertent actuation of the containment Spray
ystem,

Containment pressure 1s a process variable that is monitored
and controlled during MODES 1, 2, 3, and 4. The containment
pressure limits are derived from the input conditions used
in the containment functional analyses and the containment
structure external pressure analysis. Should operation
occur outside these 1imits coincident with a DBA, a loss of
containment OPERABILITY may result., Loss of containment
OPERABILITY could cause site-boundary doses, due to a DBA,
to exceed values of the licensing basis,

APPLICABLE
SAFETY ANALYSES

The accident analyses and evaluations consicered both LOCAs
and MSLBs for determining the maximum ,eak containment
pressure (P ) of [55.7) psig. An MSLB at 102% THERMAL POWER
resulte in the highest calculated internal containment
pressure, ‘55.7 psig, which is below the internal design
pressure of [60) psig. The MSLB event inonis the LOCA event
from the containment peak pressure standpoint, It is this
maximum containment pressure that is used to ensure that the
Ticensing basis dose limitations are met.

The initial pressure condition used in tho containment
analysis was [14.7) psia ([0.0& psig). This resulted in a
maximum peak pressure from a LOCA »f [55.7) psig. The LCO

(continued)

CECG §TS
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Containment Pressure

B 3.6.4A
BASES (continued)
APPLICABILE of [1.5) psig ensures that, in the event of an accident, the
SAFETY ANALYSES maximum accident design pressure for containment, [60] psig,
(continued) is not exceeded. If an MSLB occurred while the containmen

internal pressure was at the LCO value of [l.sg psig, &
total pressure of [57.3) ?siq would result. This vaiuo is
sti11 below the design value of [60] psig. The containment
was also dcs1vnod for an internal pressure equal to

[5.0* psig below external pressure in order to withstand the
resuitant pressure drop from an accidental actuation of the
Contatnment Spray System. The LCO 1imit of (-0.3] psig
ensures thet operation within the design 1imit of

(-0.8] psig 4s maintained. The maximum calculated external
pressure that would occur as a result of an inadvertent
avtuation of the containment Spray System 1s [2.8] psig.

Containment pressure satisiies Criterion 2 of the NRC
Interim Policy Statement.

LCO Maintaining containment pressure less than or equal to the
LCC upper pressure 1imit ensures that, in the event of a
DBA, the resultant peak containment accident pressure will
remain below the containment design pressure. Maintaining
containment pressure greater than or equal to the LCO lower
pressure 1imit ensures that the containment will not exceed
the design negative differential pressure following the
inadvertent actuation of the Containment Spray System. With
containment pressure maintained within the 1imits of this
LCO, containment OPERABILITY is ensured,

[For this facility, the following support systems are
required to be OPERABLE to ensure containment pressure
channel OPERABILITY:)

[For this facility, those required support systems which,
upon their failure, do not require dec ar1ng the containment
pressure channel inoperable and their justification are as
follows:)

(continued)
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. BASES (countinued)

Containment Pressure
B 3.6.4A

APPLICABILITY

ACTIONS

In MODES 1, 2, 3 and 4, a DBA could cause a release of
radioactive mate. 1a) to containment. Since maintaining
containment pressure within design basis 1imits is essential
to ensure containment OPERABILITY, the LCO is apglicablo in
MODES 1, 2, 3, and 4. In MODES 5 and 6, the probability and
consequences of these events are reduced due to the pressure
and temperature limitations of these MODES. Therefore,
ma ining containment pressure within the 1imits of the

RA:‘ o% required in ES 5 or 6 to ensure containment

Y.

Al

When contatnment pressure is  ut within the limits of the
LCO, contaimment pressure must be restored within 1 hour.
The Required Action must be taken in order to return
operation to within the bounds of the containment analysis.
The specified time perfod is consistent with the ACTIONS of
LCO 3.5.1, "Cont t," which requires that containment be
restored to OPERABLE status in 1 hour.

In the event that the required centainment pressure channels
are found inoperable, the comtain pressure is considered
to be not within 1imits and Required Action A.] applies.

B.1l and 8.2

If containment pressure cannot be restored to within limits
in the associated Completion Time, the plant must be placed
ir a MODE in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within 6 hours and in
MODE § within 36 hours. Based on operating experience, the
allowed Completion Times are reasonable to reach the
required MODES from full r..er in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.6.4A.)

Verifying that the containment pressure is within limits
ensures that facility operation remains within the limits
assumed in the accident analysis. The 12-hour Frequency of

(continued’
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Containment Pressure

R3.6.4A
BASES (continued)
SURVEILLANCE this SR was developed after taking into consideration
REQUIREMENTS operating experience related to both trending of containment
(continued) pressure variations and pressure instrument drift during the

applicable MODES. Furthermore, the 12-hour Frequency 1s
considered adequate in view of other indications available
in the control room, including alarms, to alert the operator
to an abnormal containment pressure condition,

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

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

=TT
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Containment Pressure
B 3.6.48

B 3.6 CONTAINMENT SYSTEMS
B 3.6.48 Containment Pressure (Dual)

BASES

RACKGROUND

The containment serves to contain radioactive material that
mey be released from the reactor core follouin? a Design
Basis Accident (DBA), such that offsite radiation exposures
are maintained within the requirements of 10 CFR 100
(Ref. 1) or the NRC staff-apgrovod 1icensing basis (e.g.,
a specified fraction of 10 CFR 100 1imits). The containment
ressure is Vimited, during normal operation, to preserve
inftia) conditions assumed in the accident analyses for
2 Yoss-of-coolant accident (LOCA) or main steam line bres!
}NSLE). These Yimits also prevent the containment pressure
rom exceeding the containment design negative pressure
differential, v..n respect to the outside atmosphere, in the
event of imadverient actuation of the Containment Spray
System,

Containment pressure 1s a process variable that is monitored
and controlled during MODES 1, 2, 3, and 4. The containment
pressure limits are derived from the inpul conditions used
in the containment functional analyses and the containment
structure external pressure amalysis, Should operation
eccur outside these limits coincideat with a DBA, a loss of
containment OPERABILITY may result., Tm the event of a DBA,
loss of containment OPERABILITY gould cause site-boundary
doses to exceed values specified in the licensing basis.

APPLICABLE
SAFETY ANALYSES

containment internal pressure is an initial condition used
in the DBA analyses to establish the maximum peak
containment internal pressure. The Timiting DBAs considered
relative to containment integrity are the LOCA and MSLB.

The DBA LOCA and MSLB are analyzed using computer codes
designed to predict the resultant containment pressure
transients. OBAs are assumed not to occur simultaneously

or consecutively. The postulated DBAs are analyzed

assuming degraded containment ENGINEERED SAFETY FEATURE
(ESF) systems (i.e., assuming the loss of one ESF bus, which
is the worst-case single active failure, resulting in one
train of the Containment Spray System and one train of

the Containment Cooling System beinqg rendered inoperable).

(continued)
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BASES (continued)

Containment Pressure
B 3.6.48

APPLICABLE
SAFETY ANALYSES
(continued)

The containment analyses (Ref. 2) shows that the maximum
eak calculated containment pressure, ¥ , results from the
imiting MSLB at 75% THERMAL POWER,

The inftial pressure condition used in the containment
analysis was [14.7) psig. The maximum containment pressure
resu{tin from the linittn? DBA, [42.3) psig. does not
exceed tg. containment design pressure, [44] psig. The
contaf was also designed for an internal pressure equal
to (0. psid below external pressure to withstand the
r|.£~!ant pressure drop from an accidental actuation of the
Containment Spray System. The LCO Vimit of [27 inches of
water] ensures that operation within the design limit of
[<0.65) psid is maintained. The maximum calculated
differential pressure that would occur as a result of an
1nadverton§ actuation of the Containment Spray System is
[0.49) psid.

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative., In particular, the cooling effectiveness of
the Emergency Core Coo\ia’ System during the core reflood
phase of a LOCA analysis increases with 1ncreasin?
containment backpressure. Therefore, for the reflood phase,
the containment backpressure is caloulated in a manner
designed to conservatively minimize, rather than maximize,
the containment pressure response in accordance with

10 CFR 50, Appendix K (Ref. 3).

Containment pressure satisfies Criterion 2 of the NRC
Interim Policy Statement.

LCO

Maintaining containment pressure less than or equal to the
LCO upper pressure 1imit ensures that, in the event of a
DBA, the resultant peak containment accident pressure will
remain below the containment design pressure. laintaining
containment pressure greater than or equal to the LCO Tower
pressure 1imit ensures the containment will not exceed the
design negative differential pressure following the
inadvertent actuation of the Containment Spray System.

(continued)
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Containment Pressure
B 3.6.48

. BASES (continued)

LCO With contatnment pressure maintained within the 1imits of
(continued) this LCO, containment OPLRABILITY 1s ensured,

[For this facility, the following support systems are
regquired to be OPERABLE to ensure containment pressure
channe! OPERABILITY:)

(For this facility, those required supgort systems which,
their failure, do not require dec artng the containment
pressume channel iroperable and their justifi
ollowst)

cation are as

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radfosct ive material to containment. Since maintaining
containment pressure within design basis 1imits 1s essential
to ensure containment OPERABILITY, the LCO is applicable in
MODES 1, 2, 3, and 4. In MODES 5 and 6, the probability and
consequences of these events are reduced due to the pressure
and temperature Vimitations of these MODES. Therefore,

maintaining containment ssure within the limits of the
LCO 1s not required in 5or 6 to protect containment
OPERABILITY,
——
ACTIONS Al

when containment pressure is not within the limits of the
LCO, containment pressure must be restored within 1 hour,
The Required Action 1s necestary to return operation to
xithin the bounds of the containinent analysis. The 1-hour
Completion Time is consistent with the ACTIONS of LCO 3.6.1,
"Containment,"” which requires that containment be restored
to OPERABLE status within 1 hour,

In the event that the reguired containment pressure channels
are found inoperable, the containment pressure is considered
to be not within l1imits and Required Action A.1 applies.
8.1 and B.2

If containment pressure cannot be restored to within limits
in the associated Completion Time, the plant must be placed

(continued)

. (continued)
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Containment Pressure
B 3.6.48

BASES (continued)

ACTIONS in & MODE in which the LCO does not apply. This is done by
(cont inued) placing the plant in at least MODE 3 within 6 hours and in
MODE & within 36 hours. The 2llowed Completion Times are
reascnable, based on ogoratinq experience, to reach the
required MODES from full power in an o~ derly manner and
without challenging plant systems,

SURVEILLANCE SR_2.6.48.1

REQUIREMENTS
Verifying that containment pressure 1s within Timits ensures
that facility operition remains within the 1imits assumed in
the containment analysis. The 12-hour Frequency of this SR
was developed after taking into consideration operating
experience related to both trending of containment pressure
variations .. pressure instrument drift during the
applicable MODES. Furthermore, the 12-hour Frequency is
considered adequate in view of other indications available
in the control room, including alarms, to alert the operator
to an abnormal containment pressure condition,

REFERENCES 1. Title 10, Code of Federa)l Regulations, Part 100.11,
"Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."

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

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

R e B e e
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Containment Air Temperature
B 3.6.5

CONTAINMENT SYSTEMS

containment Alr Temperature (Atmospheric & Dual)

The contatinment structure serves to contain radioactive
material that may be released from the reactor core
following a Design Basis Accident (DBA), such that offsite
radiation exposures are maintained within the guidelines of
10 CFR §00 (Ref. 1) or the NRC staff-approved Iicensing
basis (@.9., specified fraction of 10 CFR 100 1imits). The
containment average air temperature is limited during norma)
operation to preserve the initial conditions assumed in the
accident analyses for a loss-of-coolant accident (LOCA) or
main steam line break (MSLB) In addition, though equipment
installed insidé containment is designed to operate at a
higher temperature than allowed by this LCO, this
temperature Timit may Melp to minimize compunent degradation
that miy vesult from extended exposure to @ high-temperature
environment (Ref. 2).

The containment average air temperature limit is derived
from the input conditions used ¥n the containment functional
analyses and the containment structure external pressure
analyses This LCO ensures that Ynitial conditions assumed
In the analysis of containment response to a DBA are not
violated during plant operations. The total amount of
energy to be removed from containment by the containment
spray and cooling systems during post-accident conditions i
depencent on the quantity of energy released to the
containment due to the event, as well as the initial
containment temperature and pressure. The higher the
initial temperature, the more energy that must be removed,
resuiting in a higher peak containment pressure and
temperature Exceeding containment design pressure may
result in leakage greater than that assumed in the accident
analysis (Ref. 3)., Operation with containment temperature
in excess of the LCO limit violates an initia)l condition
assumed in the accident analysis

APPLICABLE Containment average air temperature is an initia)
SAFETY ANALYSES

condition
used in the DBA analyses that establishes the containment

(continued)
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Containment Air Temperature
B 3.6.5

BASES (continued)

APPLICABLE environmental qualification operat’.yg envelope for both
SAFETY ANALYSES pressure and temperature,
(continued)

The 1imit for containment aver je air tomg:rlturo ensures
that operation is maintained within the DBA analysis
assumptions for containment. The accident analyses and
evaluations considered both LOCAs and MSLBs for determining
the maximum peak containment pressures and temperatures.

The worst-case MSLB generates larger mass and energy
releases than the worst-case LOCA. Thus, the MSLB event
bounds the LOCA event from the containment peak pressure and
temperature standpoint. The initial pre-accident
temp&rggurc fnside containment was assumed to be [120]°F
(Ref.

The initial containment average air temparature condition of
[120])°F resulted {n a maximum vapor temperature in
containment of [413]°F, The temperature of the containment
steel liner and concrete structure reach approximately 230°F
and 220°F, respectivol{. The containment average afr
temperature 1imit ot [120]*F ensures thut, in the event of
an accident, the maximum Gesign temperature for containment,
[300)°F, 1s not exceeded. The conse ce of exceeding this
design temperature may be the potential for degradation of
the containment structure under accident loads.

Containment average air temperature satisfies Criterior . of
the NRC Interim Policy Statement.

LCO Durin? a DBA, with an initial containment average tempera-
ture less than or equal to the LLO temperature limit, the
resultant peax accident temperature is ma ntained below the
containment design temperature. As a result, the ability of
containment to perform its function is ensured.

[For this facility, the following support systems are
required to be OPERABLE to ensure containment air
temperature channel OPERABILITY:)

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

(continued)
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Contatnment Air Temperature
B 3.6.5

. BASES (continued)

APPLICABILITY In MODES 1, 2, 3, and 4, & DBA could cause a release of
radioactive material to containment. In MODES & and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, ma1nt|1ning containment average air temperature
within the 1imit of the LCO 1s not required in MODE & or 6
to ensure containment OPERABILITY,

> o v——-

ACTIONS Al

Nith contatnment average air temperature not within the
Timit of the (€O, containment average air temperature must
be re with‘u 8 hours, The Required Action must

be taken to return operation to within the bounds of the
containment anglysis. The B-hour Completion Time is
acceptable considering the sensitivity of the analysis iv
varfations in this parameter and provides sufficient vime to
correct minor problems or to prepare the plant for an
orderly shutdown.

In the event that the required containment air temperature
channels are found inoperable, the containment air
temperature is considered to be not within limits and
Required Action A.1 applies.

B.l and B.2

If the containment average air temperature cannot be
restored to OPERABLE status in the associated Completion
Time, the plant must be placed in a MODE in which the LCO
does not apply. This is d-ne by placing the plant in at
least MODE 3 within & hours and in MODF & within 36 hours.
The allowable Completion Times are reasonable, based on
operating experience, to reach the required MODES from full
powe:" without challenging the plant systems,

SURVEILLANCE SR._3.6.5.1
REQUIREMENTS

Verifyina tne containment average air temperature is within
the LCT 1imit ensures that containment operation remains
withi« the 1imits assumed for the containment analysis. In

(continued)

. (continued)
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Containment Air Temperature

B3.6.5
BASES (continued)
SURVEILLANCE order to determine the average temperature, an arithmetic
REQUIREMENTS average 1s calculated using measurements taken at several
(continued) locations that are selected to be representative of the

overall containment atmosphere. The 24-hour Frequency of
this Surveillance is considered ecceptable based on the
observed slow rates of temperature increase within
containment as a result of environmental heat sources (due
to the \a:!:u:olumo of conteinment). Furthermore, the
24-hour F ncy is considered adequate in view of other
indications available in the control room, including alarms,
ton::trt the operator to an abnormal containment temperature
condition.

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

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

3. [Unit Name] FSAR. Seetion [ ). "[Title)."

M TR . SR S € LS R SRS R SR R T

CEOG 3TS B 3.6-52 01/07/91 1:24pm



Containment Spray and Cooling Systems
B 3.6.6A

. B 3.6 CONTAINMENT SYSTEMS

B 3.6.6A

BASES

BACKGROUND

(Atmospheric & Dual)

(Credit taken for fodine removal by spray system)

Containment Spray System

1 tainment Spray System supports containment
RABILITY by furnishing containment atmosphere cooling to
imit post-accident pressure and temperature in Containment
to Tess than the design values. Reduction of containment
pressure and the fodine-removal capability of the spray
e the release of fission-product radioactivitg from
contais to environment, in the .vent of a Design
Basis Accident ), to less than the guidelines of
10 CFR 100 . 1) or the NRC staff-approved licensin
basis (e.9., @ specified fraction of i0 CFR 100 limitsg.
The contn'ﬂ‘ont g and cooling systems are designed to
the require of 10 CFR 50, Appendix A, GDC 38,
“Containment Meat Removal," and GDC 40, "Testing of
Containment Heat Removal Systems," or other documents that
were appropriate at the time of licensing (identified on a
plant-specific basis).

The Containment Spray System consists of two separate
trains, each capable of meeting the fodine-removal design
bases. Each train includes o contatnment spray pump, spray
headers, nozzles, valves, and pd ‘hg. Fach train is powered
from a separate ENGINEERED SAF FEA "% (ESF) bus. The
refueling water tank (RWT) supplies | i water to the
containment spray during the injecti se of operation,
In the recirculation mode of cperation .ontainment spray
pump(s?ction is transferred from the Rwi to the containment
sump(s).

The Containment Sprai System provides a spray of cold
borated water into the upper regions of the containment to
reduce containment pressure and temperature during a DBA.
The RWT solution temperature is an important factor in
determining the heat-removal capability of the Containment
Spray S{stem during the injection phase. In the
recirculation mode of operation, heat is removed from the
containment sump water by the shutdown cooling heat

(continued)
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Containment Spray and Cooling Systems
§3.6.6A

BASES (cuntinued)

BACKGROUND exchangers. Each train of the Containment Spray System
(continued) provides adequate spray coverage to meet 50% of the system-
design requirements for containment heat removal.

The Spray Additive System injects a hydrazine (NM

solution into the sprl{. The resulting alkaline pH of the
spray enhances its ability to scavenge fission products from
the containment atmosphere. The N.H, added to the spray
also ensures an alkaline pH for the solution recirculated in
the containment sump. The alkaline pH of the containment
sump water minimizes the evolution of fodine and minimizes
the occurrence of chloride and caustic stress corrosion on
mechanical systems and components exposed to the fluid,

The Contain $pray System is actuated either
automatically, by a ainment High-Migh pressure signa\
coincident with a safety injection actuation signal (SIAS),
or manually. An automatic actuation opens the contiinment
spray pump discharge valves, starts the two containment
spray system pumps, and be iat the 1niection phase. The
Containment spray header 1s0lation valves open upon a
containment spray actuation signal. A manual actuation of
the Containment Spray System requires the operator to
actuate two separate switches on the main control board to

begin the same sequence. injection hase continues
until an RWT level Low signal is received, The Low level
for the RWT generates a recirculation actestion signal (RAS)
that aligns valves from the containment f pump suction

to the containment sump and/or signals the operator to
manually align the system te the recirculation mode. The
Containment Spray System in recirculation mode maintains an
equilibrium temperature between the containment atmosphere
and the recirculated sump water. Operation of the
Containment Spray System in the recirculation mode is
controlled by the operator in accordance with the emergency
operating procedures.

Containment Cooling System

The Containment Cooling System is designed to furnish norma’
containment atmosphere cooling and to limit post-accident
pressure and temperature in containment to less than the
design values eduction of containment pressure, in
conjunction with the iodine-removal capability of the

(continued)
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Lontainment Spray and Cooling Systems
B 3.6.6/

Lontainment Spray System, reduces the release of fission
product radicactivity from containment to the environment,
in the event of a DBA, to Tess than the guidelines in the
1

Iicensing basie

Iwo trains of containment cooling each of sufficient
capacity to supply 50% of the design cooling requirement
are provided Iwo trains with two fan units each are
supplied with cooling water from a separate train of service
water covling. A1) four fans are required to furnish the
design cooling capacity Afir 1s drawn into the coolers
through the fans and discharged to the steam generator
compartmenis and pressurizer compartment

In post-accident pperation, following & containment couling
actuation signal (CCAS), all four Containment Cooling Systenm
fans are destgned to start automatically in slow speed
Looling 15 shifted from the chilled-water-cooled coils to
the service-water-cooled coi) The temperature of the
service water 48 an important vactor in the heat-remova)
apability of the fan units

the Containment Cooling System and Containment Spray Systen

are ESF systems. They are designed to ensure that the heat
removal capability required during the post-accident period
can be attained The Containment Spray System and the
Containment Cooling System provide redundant methods to
imit and maintain post-accident conditions to less than the

ontainment design values

nt:

tainment Spray System and Containment tool\ng Systen
ensure containment OPERABILITY by 1imiting the temperature
|

and ess
[ 4

i

[ ure that cou be experienced following a DBA The
imiting DBAs conside «d relative to containment OPERABILIT)
are the loss-of-coolant accident (LOCA) and the main steanm
line break (MSLB) The DBA LOCA and MSLB are analyzed using
computer codes designed to predict the resultant containment
pressure and temperature transients. No two DBAs are
assumed occur simultaneously or consecutively. The
postulated DBAs are analyzed with regard to containment ESF

y
|

sysitems, assuming the loss of one ESF bus, which is the

worst-case single active failure, resulting in one train of

.

Lontainment Spray System and Containment

. | ” )
LOOIINRG Systien
ceing inoperable

(continued)




Containment Spray and Cooling85§stons

6.6A
BASES (continued) .
APPLICABLE The analysis and evaluation show that under the worst-case
SAFETY ANALYSES  scenario, the highest peak containment pressure is [55.7&
(continued) psig (experienced during an MSLB). The analysis shows that

the peak containment vapor temperature is [413)°F (experi-
enced during an MSLB). Both results are within the intent
of the gesign basis. (See Bases B 3.6.4A and B 3.6.48,
*Containment Pressure,” and B 3.6.5, "Containment Air
Temperature," for a detailed discuulon.i “he analyses and
evalua assume a power level of [102)% Ra.ED THERMAL
POWER ), one containment spray train and one containment
co:}‘ train operating, and initial (pre-accident)
conditions of [120)°F and [14.7) psia. The analyses also
assume & response-time dolayed initiation in order to
provide & conservative calculation of peak containment
pressure and temperature responses.

The effect of an inadvertent containment spray actuation has

been analyzed. An inadvertent spray actuation results in a

[-2.8) psi? containment pressure and is essociated with the

sudden cooling effect in the interior of the air-tight

Containment. Additional discussion is provided in Bases

B 3.6.4A and B 3.6.48, ainment Pressure." Inadvertent

sgray actuation in a dual containment will be addressed on a
plant-specific basis, .

The modeled Containment Spray System actuation from the
containment analysis is based upon a resg.ﬂ,. time
assoctated with exceeding the coentainment M dh-Hi?h ressure
setpoint coincident with an SIAS to achieving full flow
through the containment spray nozzles. The Containment
Spray Systam total response time of }6] seconds includes
diesel generator startup (for loss of offsite power), block
loadin? of equipment, containment spray pump startup, and
spray line filling (Ref. 2).

The performance of the containment cooling train for post-
accident conditions 1s given in Reference 3. The result of
the analysis is that each train can provide 50% of the
required peak cooling capacity during the post-accident
condition. The train post-accident cooling capacity under
varying containment ambient conditions, required to perform
the accident analyses, is also shown in Reference 4.

(continued)

(continued)
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BASES (continued)

Containment Spray and Cooling Systems
B 3.5.6A

APPLICABLE
SAFETY ANALYSES
(continued)

The modeled Containment Cooling System actuation from the
containment analysis is based upon the plant-specific
response time associated with exceeding the CCAS to
achieving full Containment Cooling System air and safety-
grade cooling water flow,

The containment spray and cooling systems satisfy
Criterion 3 of the NRC Interim Policy Statement.

- —

LCO

During @ DBA, a minimum of two containment cooling trains or
Lwo ‘zltailllnt spray trains, or one of each, is required to
matntain the containment peak pressure and temperature below
the dgg:'. limits (Ref. 5). Additionally, one containment
spray tratm is also required to remove iodine from the
contatnment atwmosphere and maintain offsite doses below the
guidelines of the iicensing basis. To ensure that these
requirements are met, two containment spray trains and two
containment cooling units must be DPERABLE. Therefore, in
the event of an accident, minimum requirements are met,
assuming that the worst-case single active failure occurs.

Each Containment Spray System typically includes spray pump,
spray headers, nozzlas, valves, ?iping. instruments, and
controls to ensure an 6PERABL! f on‘tzth capable of taking
suction from the RWT on an ESF actuatien signal and

automatically and/or manually transferring suction to the
containment sump.

tach Containment Cooling System typically includes
demisters, cooling coils, dampers, fans, instruments and
controls to ensure an OPERABLE flow path.

[For this facility an OPERABLE Containment Spray System and
an OPERABLE Containment Cooling System constitute the
following:)

[For this facility, the following support systems are
required to be OPERABLE to ensure Containment Spray S,stem
and Containment Cooling System OPERABILITY:)

[For this facility, those required support systems which
upon th.ir failure do not require declaring the containment

spray and cooling systems inoperable and their justification
are as follows:)

(continued)
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Containment Spray and Coolingss§stun:

6.6A
BASES (continued) .
LCO In addition, each Containment Spray System and Containment
(continued) Cooling System must satisfy all the performance and physical

arrangement requirements set forth by the SRs in order to be
considered OPERABLE.

APPLICABILITY In MODES 2, 2, 3, and 4, & DBA could cause a release of
radioactive material to containment and an increase in
containment pressure and temperature, requiring the
operation of the containment spray trains and containment
co g trains. In MODE 3 or 4, individual plants may
justify remove! of the Containment Spray System from
operation to support Shutdown Coo\in? System operaticn, In
this conditi ‘Ee Containment Cool ng System mus* remain
OPERABLE. Justification of Containment Spray System removal
will be addressed on @ plant-specific basis. The probabil-
ity and consoqua::.s of these events in MODES 5 and 6 are
reduced due to pressure and temperature limitations of
these MODES. Thus, the containment spray and containment
cooling systems are not required to be OPERABLE in MODES 5

and 6.
- e .
ACTIONS Al /

*
With one containment spray train 1nop::3’ﬁt.i inoperable
containment spray train must be restored to OPERABLE status
within 72 hours. In this Conditiom, the remaining OPERABLE
spray and cooling trains are ade ua%l to perform the fodine-
removal and containment-cooling functions. The 72-hour
Completion Time takes into account the redundart heat-
removal capability afforded by the Containment Spray System,
reasonable time for repairs, and low probability of a DBA
occurring during this period.

: o

If the inoperable Containment Spray System cannot be
restored to OPERABLE status in the associated Completion
Time, the plant must be placed in a MODE in whk ' %' 4 LCO
does not apply. This is done by placing the plant in at
least MODE 3 within 6 hours and in MODE 5 within 84 hours.

(continued)

(continued)
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ontainment Spray and Cooling

The & hours allotted to reach MODE 3 1s & reasonable amount
of time, based on operating experience, to shut down the
plant from full power in an orderly manner and without
challeaging plant systems The extended interval to reach
MODE 5 allows 48 hours for restoration of the Containment
spray System in MODE 3, and 36 hours to reach MODE § This
18 reasonable when considering that thy driving force for a
release of radicactive material from the Reactor Coo'ant
systam 1s red i in MODE 3

With one of the required contatinment cooling trains
tnoperable, the inoperable containment cooling train must b
restored to OPERABLE status within 7 days The components
in this degraced condition are capable of providing greats
than 100% of the heat-removal needs (for the condition of
one containment cooling train inoperable) after an azcident
and provide odine~remova)l ¢ apabilitie The 7-day
Completion Time wet developed taking into account the
regundant hest-vemoval capabilities afforded by combinatior
of the Containment Spray Systam and Containment Cooling
system, and the lTow probabiVity of & DBA occurring durd
this period

X

the required containment cooling trains
\ required containment cooling
restored to OPELRABLE status within 72 hour
components 1n this ) condition are capable of
roviaing greater tha ) Lthe hegt-removal need
an accidgent and pr

ovide 10Qine-removal capabiiities

h ur ¢ kunx‘v\ 1!“\ fon Time was de yvoped tak ing \"t‘.

the t’-'.‘.‘u"‘(u' t "('(.I’, emova J!\l
ombinations of the Containment Spray System and
".\5'1‘7"\_4 system and the iodine moval function
int

Lal 185 ﬂ':\."v

\“
ainment Spray ¢ W {'(‘f‘ii!""f

cCurring durt

gpray trains or any combination ot

ent Spray System and Containment




Containment Spray and Cooling S;stoms
B 3.6.6A

BASES (continued)

ACTIONS CooIin? System trains inoperable, the plant is in a
(continued) condition nutside the accident analysis. Therefore,
LCO 3.0.3 must be entered immediately.

E.l and F.2

If the Required Actions and associated Completion Times for
Condition € or D of this LCO are not met, the plant must be
placed tn a MODE in which the LCO does not apply. This is
done by placing the plant in at least MODE 3 within 6 hours
and in MODE § within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR_3.6.6A.)

REQUIREMENTS
Verifying the correct alfgnment for manual, power-operated,
and automatic valves in &.. Containment Spray System flow
path provides assurance that the per flow paths will
exist for Containment Strty S{stll ration. This SR does
not apply to valves that are Incked, sealed, or otherwise
secured in position since these were verdfied to be in the
correct position prior to being secured. %¥his SR also does
not app'y to valves that cannot be inadvertemtly misaligned,
such as check valves. The 31-day Frequency of this SR was
developed based upon Inservice lnsgect!on and Testing
Program requirements to perform valve testing at least once
every 92 days. This SR does not require any testing or
valve manipulation. Ratker, it involves verifying, through
a system walkdown, that those valves outside containment
(only check valves are inside containment) and capable of
potentially being mispositioned are in the correct position.

SR_3.6.6A.2

Operating each containment cooling train for > 15 minutes
ensures that all trains are OPERABLE and that all associated
controls are function1n$ properly. It also ensures that
blockage, fan or motor failure, or excessive vibration can
be detected and corrective action taken. The 31-day
Frequency of this SR was developed considering the known
reliability of the fan units and controls, the two-train

(continued)

(continued)

CEOG STS B 3.6-60 01/07/91 1:24pm



. BASES (continued)

Containment Spray and Cooling Systems
B 3.6.6A

SURVEILLANCE
REQUIREMENTS
(continued)

redundancy available, and the low probability of a
significant degradation of the containment cooling train
occurrin? between Surveillances, and has been shown to be
acceptable through operating experience.

SR_3.6.6A.3

Verifying a service water flow rate of > [2000) g?m to each
coolin' unit provides assurance that the design flow rate

sumed in the safety analyses will be achieved (Ref. 2).

e 31-€ay Frequency of this SR was based on Inservice
Inspection and Testing Program requirements to perform
testing on gtfoty-reIatod components at least once per
92 days. AVso considered in selecting this Frequency were
the known reliability of the coo\ing witer system, the two-
train redundancy, and the low probability of a significant
degradation of flow occurring between Surveillances.

SR_3.6.6A.4

Verifying that the containment spray header piping is full
of water to the [100-ft) level minimizes the time required
to fi11 the hecader. This ensures that spray flow will be
admitted to the containment atmesphere within the time frame
assumed in the containment analysis. The 31-day FrequenC{
is based on the static nature of the fi11 header and the low
probability of a significant degradation of water level in
the piping occurring between SurvetlYances.

SR_3.6.6A.5

Demonstrating that each containment spray pump develops
> [250) psid differential pressure on recirculation ensures
that spray-pump performance has not degraded during the
cycle. Flow and differential pressure are normal tests of
centrifugal pump performance required by Section X! of the
American Society of Mechanical Engineers (ASME) Code
(Ref. 6). Since the containment spray pumps cannot be
tested with flow through the spray headers, they are tested
on recircuiation flow. This test confirms one point on the
pump design curve and is indicative of overall performance.
Such inservice inspections confirm component OPERABILITY,
trend performance, and detect incigient failures by
indicating abnormal performance. The Frequency of this SR
;s in accordance with the Inservice Inspection and Testing
rogram,

(continued)
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BASES (continued)

Containment Spray and Cooling Systems
B 3.6.6A

SURVETLLANCE
REQUIREMENTS
(continued)

SR_3.6.6A.6 and SR 3.6.6A.7

These SRs demonstrate that each automatic containment spray
valve actuates to its correct position and each containment
spray pump starts on receipt of an actual or simulated
actuation signal. The containment spray valves also must
actuate on an RAS. The 18-month Frequency was developed
considering it is prudent t*:i these Surveillances be
performed only during a plar: ~utage. This is due to the
plant conditions needed to ,~-corm the SR and the potential
for unplanned plant transicnts 1f the SR is performed with
the reactor at power. Operating experience has shown that
these ts usually pass the SR when performed on the
18-month Frequency. Therefore, the Frequency was concluded
to be acceptable from a reliability standpoint.

The Surveillance of containment sump isolation valves is
also required by SR 3.5.2.5. A single Surveillance may be
used to satisfy both requirements.

SR_3.6.6A.8

This SR demonstrates that each containment cooling unit
actuates on receipt of am actual or ¢imulated actuation
signal. The 18-month Frequency 1s based on engineerinq
Judgment and has been shown to be acceptable t rough
operating experience. See SR 3.6.6A.6 and 3.6.6A.7,
abeve, for further discussion o the basis the 18-month
Frequency.

SR_3.6.6A.9

With the containment spray inlet valves closed and the spray
header drained of any solution, low-pressure air or smoke
can be blown through test connections. Performence of this
SR demonstrates that each spray nozzle is unobstructed and
provides assurance that spray coverage of the containment
during an accident is not degraded. Due to the passive
design of the nozzle, a test at the first refueling and then
at 10-year intervals is considered adequate to detect
degradation in the performance of the spray nozzles.

CEOG STS
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‘ BASES (continued)

Containment Spray and Cooling Systems

B 3.6.6A

REFERENCES

1.

4.

6.

CEOG STS

Title !0, Code of Federa)l Regulations, Part 100.11,
“Determination of Exclusion Area, Low Population Zone,

and Population Center Distance."

[Unit Name] FSAR, Section [ ],
(Unit Name) FSAR, Section [ ],
[Unit Name) FSAR, Section [ ],
[Unit Name] FSAR, Section [ ],
ASME Botler and Pressure Vessel

“[Title)."
"[Title)."
"(Tit1a)."
"[Title]."
Code, Section XI,

"Rules for Inservice Inspection of Nuclear Power Plant
Components,® Americen Society of Mechanical Engineers,

New York,
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Contatnment Spray and Couling Systems
B 3.6.68

. B 3.6 CONTAINMENT SYSTEMS

B 3.6.68

BASES

BACKGROUND

o&llnn_ (Atmospheric & Dual)
redit not taken .or'%..ini remove! by spray system)

Th ntainment Spray System supporte containment

ITY by furnishing containment atmosphere cooling to

imit post-accident pressure and temperature in Conteinment

to less than the design values. Reduction of containment
pressure reduces the release of fisston-product radio-
”mg.y montnnmnt to the environment, in the event

0!3 is Accident (DBA), to less than the guide-
1ines CFR J00 (Ref. 1), or “he NRC staff—apgrovod
ltcun)’!g ,::is {e.9., specified fraction of 10 CFR 100
1imits). containment spray and cooling systems |ro
dJesigned the requirements of 10 CFR 50, Appendix A,
GDC 38, tainment Meat Removal,® an¢ GOC 40, "Yosting
Containment ea 1 Systams." or other documents that
were appropriate a! time of Yicensing (identified on a
plant-specific basis).

The Containment Spra tem consists of two separate trains
of equa) capacity, £ train ingludes a containment spray
pump, spray headers, nozzlot. val and Bi Each
train is powered from a separate € ERED SAFETY FEATURE
(ESF) bus. The refueling vater o ) supplies borated
water to the containment s during the injection phase of
operation. In the recircu at on mode of operation,

containment spray pump suction is transferred from the RWT
to the containment sump(s).

The Containment Sprag System provides a spray of cold
borated water into the upper regions of Containment to
reduce the containment pressure and temperature during a
DBA. The RWT solution temperature is an important factor in
determining the heat-remova) capability of the Containment
Spray System during the injection phase. In the recircula-
tion mode of operation, heat is removed from the containment
sump water by the shutdown cooling heat exchangers. Each
train of the Containment Spray System provides adequate
spray coverage to meet 50% of the system design requirements
for containment heat removal.

(continued)
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BASES (continued)

Containment Spray and Cooling Sgstoms
8 3.6.68

BACKGROUND
(continued)

The Containment Spray System is sctudted either auto-
matically by a containment High-High pressure signal
coincident with a sefety injection actuation signa) SSIAS)
or manually., An automatic actuation opens the containment
spray pump discharge valves, starcs the two contéinment
spray pumps, and begins the injection phase. The
containment spray header isolation valves open en a
containment sprag actuation signal. A manual actuation of
the Contatnment Spray System requires the cperator to

actuate two separate switches on the main controi boavd te
b:zﬂ? he same sequence. The injection phase continues
untdl an RWT Yevel Low signal is received. The Low level
signal fer the RWY 'cnora es & recirculation actuation
signal (RAS) that aligns valves from the containment spray
pump suction to the containment sump and/or signals the
operator to menually align the system to recirculation mode,
the Containment Spray System in recirculation mode maintains
an equilibrium temperature between the containment
atmosphere and the recirculated sump water. Operation of
the Coniainment Spray System in the recirculation mode 1s
controlled by the operator in accordance with the emergency
operating procedurns,

Containment Copling System

The Containment Cooling System is desifnui to furnish normai
containment atmosphere cooling and to |imit post-accident
pressure and temperature in containment to Yess than the
design values. Reduction of containment pressure reduces
the release of fission-product radioactivity from contain-
ment to the environment, in the event of a 60A. to less than
the guidelines in the licensing basis.

Two trains of containment cooling, each of sufficient
capacity to supgly 50% of the design cooling requirements,
are ?rovided. wo trains with two fan units each are
supplied with coo)ng water from a separate train of service
water, All four fans are required to furnish the design
cooling capacity. Air is drawn into the coolers through the
fan and discharged to the steam generator compartments,
pressurizer compartments, [and outside the secondary shield
in the lower areas of containment].

(continued)
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ontainment Sprev and

¢ ident operation, (b“ﬁhﬁ"y ¢ contatinment coolinag
n signal (CCAS), all four Containment Coaling Systen
fans are designed to start automatically in &low speed, if
not already !i!""'-xl Looling 15 shifted from the chill
water-cooled coils to the service-water-cooled cot)
temperature of the service water 1s an important facto
the heat-removal capabi} of the fan units

The Containment Cool ng System and Containment Soray Systen
are [SF systems they are designed to ensure that the heat
removal capability required during the post-accident period
can be &' ined. The Containment 5Spray .ystem and the
Contatmment Cooling System provide redundant methods to
Timit and maintair post-acy .dent onditions to less tf
the Un!.1'”‘"“'<t d“ 1gn values

d

The Contaimment Spray System and Containment Cooling Sy
ensure containment OPERABILITY by limiting the temperat
and pressure that could be experienced following a O8A
limiting DBAs considered relative tv containment OPERAGI
are the loss-of-coplant accident (LOCA) and the main st
line break (MSLB). The DBA LOCA and MSLE

computer codes Lf#':\\\)nea to p"(’.::l

the re iLd CONni nment

*
L
pressure and temperature tramsients, No
assumed 1o occur simultaneously or eonsecutively
postulated DBAs are analyzed, in regard 1o containment ES¢
systems, assuming the Toss of one €SF bus, which is the
e

worst-cas '_-.1"‘\_,“' active f;l]]u|ne' ,\.»‘\,‘J“tlh\} 1h one train of
t?z' f,:,y.t/\“flﬂi(!v’\ S‘)d, f\'"g.t‘.n ahj {(,”‘»a‘”m(.,yt ((!'ﬁ] ing t\"f!(‘q‘
oeing rendered inoperabie

d ‘l‘]’i“f\ and Q“a“'.‘;lt 10N Show tfd' under the worst
3 ¥

enario, the highest peak containment pressure is
psig (experienced during an MSLB). The ana

, lysis
ows that the peak containment vapor temperature is (414"
(experienced during an MSLB). Both results are within the
Intent of the design basis. (See Bases B 3.5.4A and

B 3.6.4B, "Containment Pressure.” and B 3.6.5. "Containment
Air Temperature," for a detailed discussion.) The analyse
and evaluations assume a power level of [j[“\; RATED ‘gu'[ RMAL
POWER (RTP), one containment spray train and one containmen
;w,";!.')._, train ope dX"u", and 1,.1t)al ("'l" accident)

(12

q r
conditions of 0]*F and {14.7] psia The analvyses

also

{COntinued;




Containment Spray and (roling Systems

B 3.6.68
BASES (continued)
APPLICABLC assume & response-time-delayed initiation in order to
CAJETY ANALYSES  provide conservative peak calculated containment pressure

(continued) and temperature responses,

The effect of =n inadvertent containment spray actuation has
been analyzed. An inadvertent spray actuation results in a
[<2.8) psig containment pressure anu is associated with the
sudden cog'ing effect in the interior of the air-tight
contail‘llt Additional discussion is providod in Bases

B 3.6, dB 3.6.4B, "Containment Pressure.” Inadvertent
sv actuation in a dual containment will be addresssd on a
plant-specific basis.

The modeled ( nllnt Spray System actuation from the
centainment sis based on a response time associated
with exce glguinnnnt High-High pressure setpoint
coincident with II to achiev n full flow through the
Containment spr Aaozzlcs The Con ainment Spray System
total response ."gi seconds 1nc1udes diesel generator
startup (for loss of te power), block loading of
equipment, containment spray pump <tartup, and spray line
filling (Ref 2).

Containment cooling trai: pe ncoT;or post-lccident
conditions 1s given in Reference @ result of the
analysis is that each train can provide of the required
geak cooling capacity durtn? the pos'-ace t condition.
he train pest-accident coold

ng capaci  varyin
containment ambient (onditions, requi to perform the
accident analyses, is also shown in erence [4].

The modeled Containment Cooling System actuztion from \he
Containment analysis 1s based on the piant-specific resgonsc
time associated with exceeding the LIL.AS to achievin
Containment Cooling System air and safety-grade cooling

water flow.

The containmenrt spray and cooling systems satisfy
Criterion 3 of the NRC Interim Policy Statement,

LCo During a DBA, a minimum of two containment cooling trains or
twe containment spray trains, or one of each, is required to
maintain the containment peak pressure and temperature below

(continued)
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Lontainment Spray and Cooling Systems
B 3.6.68

° BASES (¢ontinued)

LCO the design 1imits (Ref, 5). To ensure that these require-
(continued) wents are met, two containment® spray trains and two
containment cooling units must be OPERABLE. Therefore, in
the event of an accident, the minimum requi:exents are met,
assuming the worst-case single active failure occurs,

tach Containment Spray System t'»ically includes spray pump,
spray headers, noz" ies, valves, pining, instruments, and
controls to ensure an OPERABLE flow path capable of taking
suction from the RWT upon an ESF actuation signal and i
automatically ard/or manually transferring suction to the ¢
containment sump.

Eacn Cop*atnment Cooling System typically includes
demisters, cooling coils, dompers, fans, instruments., and
contrals to ensure an OPERABLE flow path.

[For this facility an QPERABLE Containment Spray System and
an OPERABLE Containment Cooling System constitute the
following:]

[For thi. facility, the following support systems are
required to be OPERP to ensure Contazinment Spray Systen
nd Containment Cool:i; System OPERABILITY:)

[For this facility, those reauired support systems which
upon their failure Ao rot require ye*Yaring the containment

pray and cooling syster: inoperable .ad their justification
arc as follows:)

In addition, each Containment Spray System and Containment
Cooling System must satisfy all the pertormance and physical
arrangement SRs in order to be considered OPERABLE

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment, and an increase in
containment .ressure and temperature requiring the operation
of the containment spray trains and containment cooling
trains. In MODE 3 or 4, individual plants may Justify
removal of the Containment Spray System from operation to
support Shutdown Cooling System operation. In this
condition, the Containment Cooling System must remain

(continued)
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BASES (continued)

APPLICABILITY OPERABLE. Justification of Containment Spray System removal
(=ontinued) will be aCdresscd on a plant-specific basis. The
prebability and consequences of these events in MODES 5 and
6 are reduced due to the pressure and temperature
limitations of these MODES. Thus, the containment spray and
containment cooling systems are not requii«d to be OPERABLE
in MODES & and 6.

ACTIONS Ad

With one containment spray train inoperable, the inoperable
Contaimient spri? train must be restored to OPERABLE status
within 7 days, The components in this degraded condition
are capable of providing greater than 100% of the heat-
removal needs (for the condition of one containment spray
train inoperatie) after an accident. The 7-day Completion
Time was devel taking #nto account the redundant heat-
removal capabilitigs affordad by combinations of the
Containment Spray System Containment Covling System and
the Tow probability of & occurring during this period.

B.1
With one of the required containment cool trains
inoperable, the inoperable Containment coel train must be

restored to OPERABLE status within 7 dag;.' e components
in this degraded condition are capabls f providing greater
than 100% of the heat-removal neede {for the condition of
one containment cooling train incperable) after an accident.
The 7-day Completion Time was developed based on the same
reasons as those for Required Action A.).

c.l

With two of the required containment spray trains
inoperable, one of the required containment spray trains
must be restored to OPERABLE status within 72 hours. The
components in this degraded condition are capable of
providing greater than 100% of the heat-removal needs after
an accident. The 72-hour Comple*ion Time was developed
taking into account the redundant heat-removal capabilities

(continued)

(continued)
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B 3.6.68

. BASES (continued)

ACTIONS
(continued)

afforded by combinations of the Containment Spray System and
Containment COOIing System and the low probability of a DBA
occurring during this period.

D1 and 0.2

With one of the required containment spray trains

inoperable and one of the required containment cooling
trains inoperable, the inoperable containment spray train or
the i rable containment cooling train must be restored to
OPERAg:!.status within 72 hours. The components in this
degraded condition are capable of providing greater than

i of the heat-removal needs (for the condition of & one
containment spray train inoperable and one containment

cooling train inoperable) after an accident. ‘he 72-hour
Completicn Time was developed based on tk2 same reasons as
those for Required Acticn C.1.

£l

With two contaimment cooling trains inoperabie, one of the
required containment cooling trains must be restored to
OPERABLE status within 72 hours., The components in this
degraded condition are i le of providing greater than
100% of the heat-removal needs after an accident. The
72-hour Completion Time was developed based on the same
reasons as those for Required Actiom €.1.

E.l

With any combination of three or more Containment Spray
System and Containment Cooling System trains inoperable, the
plant is in a condition outside the accident enalysis.
Therefore, LCO 3.0.3 must be entered immediately.

6.1 and G.2

The plant must be placed in a MODE in which the LCO does not
apply if any of the Required Actions and associated
Compietion Times are not met. This is done by placing the
plant in at least MODE 3 within 6 hours and in MODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating exoerience, to reach the required MODES
from full power in an orderly manner and without challenging
plant systems.
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BASES (continued)

Centainment Spray and Cooling Systems
B 3.6.68

SURVEILLANCE
REQUIREMENTS

sR_3.6.68.1

Verifying the correct alignment for manual, power-operated,
and automatic valves, exc, «ding check valves, in the
Containment Spray System provides assurance that the proper
flow path exists for Containment Spray System operation,
This SR also doe: not apply to valves that are locked,
sealed, or otherwise secured in position since these were
verified to be in the correct positions prior to being
secured., This SR alsc does not apply to valves that cannot
be inadvertently misaligned, such as check valves. The
31-day Frequ.uc{ of this SR was developed based on Inservice
Inspection and Testing Program requirements to perform valve
testing at least once per 92 days. This SR does not require
any testing or valve manipulation, Rather, it involves
verification, through & system walkdown, that those valves
outside containment (only check valves are inside
containment) and capable of potentially being mispositioned,
are in the correct position,

SR_3.6.68.2

Operating each containment cooling train fan unit for

2 15 minutes ensures that all trains are OPERABLE and that
all associated controls are functiening properiy., It also
ensures that blockage, fan or motor failure, or excessive
vibration can be detected for corrective lﬁiion. The 31-day
Frequency was developed considering the knmown reliability of
the fan units and controls, the two-train redundancy
available, and the low probability of a significant
degradation of the containment cooling train occurring
between Surveillances.

SR_3.6.68.3

Verifying a service water flow rate of > [2000] gpm to each
cooling unit provides assurance the design flow rate assumed
in the safety analyses will be achieved (Ref. 2). The 31-
day Frequency of this SR was based on Inservice Inspection
and Testing Program requirements to perform testing on
safety~-related components at least once per 92 days. Also
considered in selecting this Frequency were the known

(continued)
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Containment Spray and Ccoling Systems

B 3.6.68
. BASES (continued)
SURVEILLANCE reliability of the cooling water system, the two-train
REQUIREMENTS redundancy, and the lTow probability of a significant
(continued) degradation of flow occurring between Surveillances.
L4 _3.6.68.4

Verifying the containment spraﬁ header is full of water to
the [100-ft] Tevel minimizes the time required to fill the
+ This ensures that spray flow will be admitted to
' containment atmosphere within the time frame assumed in
the containment analysis. The 31-day Frequency is based on
the static nature of the fill header and the low probability

of a significant degradation of the water level in the
piping occurring between Surveillances.

SR__3.6.60.8

Demonstrating that each containment spray pumg develops

< [250] psid differentia) pressure on recirculation ensures
that spray pump performance has not degraded during the
cycle. Flow and differential pressure are normal tests of
centrifugal pump performance required by Section XI of the
American Society of Mechamical Engineers (ASME) Code

(Ref. 6). Since the contatnment spray pumps cannot be
tested with flow through the spray headers, they are tested
on recirculation flow. This test confirms one point on the
pump design curve, and is indicative of overall performance.
Such inservice inspections confirm component OPERABILITY,
trend performance, and detect incipient failures by
indicating abnormal performance. The Frequency of this SR
is in accordance with the Inservice Inspection and Testing
Program.

SR_3.6.68.6 and SR_3.6.68.7

These SRs demonstrate each automatic containment spray valve
actuates to its correct position and each containment spray
pump starts on receipt of an actual or simulated actuation
signal, The containment spray valves also must actuate on
an RAS. The 18-month Frequency was developed considering it
is prudent that these Surveillances be performed only during
a plant outage. This is due to the plant conditions needed
to perform the SR and the potential for unplanned plant
transients if the SR is performed with the reactor at power.

(continued)
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BASES (continued)

Containment Spray and Cooling Systems
B 3.6.68

SURVEILLANCE
REQUIREMENTS
(continued)

Operating experience has shown that these components usually
ass the SR whe. perfarmed on the 18-month Fraquency.
herefore, the Fiequency was concluded to be acceptable from

a reliability stangyoint,

The Surveillance of containment sump isolation valves is
also required by SR 3.5.2.5. A single Surveillance may be
used to satisfy both requirements.

SR__3.6.68.8

This SR demonstrates each containment cooling unit actuates
on receipt of an actual or simulated actuation signal. The
18-month Frequency is based on engineering judgment and has
been shown to be acceptable through operating experience.
See SR 3.6.,6B.5 and SR 3.6.6B.7, above, for further
discussion of tie basis for the 18-month Frequency.

SR_3.6.68.9

With the containment spray inlet valves closed and the spray
header drained of any solutfon, low=pressure air or smoke
can be blown through test connections. Performance of this
SR demonstrates that each spray nozzle is unobstructed and
provides assurance that spray coverage of the containment
during an accident is not degraded. Due the passive
design of the nozzle, a test at the first mefueling and then
at 10-ysar intervals is considered adequate to detect
degradation in the performance of the spray nozzles.

REFERENCES

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

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

[Unit Name] FSAR, Sections [ ], "[Title]."

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

o A W ™

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

(continued)
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B 3.6.6B
. BASES (continued)
REFERENCES 6. ASHf Boiler and Pressure Vessel Code, Section XI,
(continued) "Rules for Inservice Inspection of Nuclear Power Plant
Componen.s," American Society of Mechanical Engineers,
New York.
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Spray Additive System

B 3.6.7
. B 3.6 CONTAINMENT SYSTEMS
R 3.6.7 Sprav Additive System (Atmospheric & Dual)
E:EES
BACKGROUND The Spray Additive System is a subsystem of the Containment

Spray System that assists in reducing the fodine fission-
product inventory in the containment atmosphere in the event
of an accident such as a loss-of-coolant accident (LOCA).
Reduction of the iodine fission-product inventory limits the
site-boundary exposure resulting from a Desi?n Basis
Accident (DBA) .o within the thyroid dose guidelines of

10 CFR Part 100 (Ref. 1) or the NRC staff-approved licensing
basfs (e.g., a specified fraction of 10 CFR 100 limits),

The addition of a spray additive to the boric acid spray
solution increases the pH of the spray solution and
maintains the containment sump pH above 8.0 during the
recirculation phase of an accident. An elevated pH is
desired since 1t enhances the iodine-removal capacity ot vie
sprays and atds in the retention of iodine in the water in
the Containment sump.

‘ The Spray Additive System consists of a single spray
chemical addition tank (SCAT) and two redundant 100%-

capacity trains. Each train contatns a chemical addition
pump, an injection valve, isolation valves, a flow meter,
and a fiow controller. Upon receipt of a containment spray
actuation signal (CSAS), the chemical addition pumps start
and the injection valves open in each redundant train. The
spray additive is then injected into the Containment Spray
System at the suction of the containment spray pumps at
metered amounts corresponding to the individual containment
spray pump discharge flow rate. The rate at which the spray
additive is added is reduced when a recirculation actuation
signal is generated and the Containment Spray System enters
the recirculation mode of operation. The pH of the
containment spray solution is maintained between 9.0 and
10.0 during the injection mode and between 8.0 and 9.0 in
the recirculation mode. Upon reaching a low-low level in
the SCAT, the spray chemical addition pumps stop and the
injection and isolation valves close (Ref. 2).

(continued)

{continued)
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Spray Additive System
B 3.6.7

BACKGROUND The Spray Additive System reduces the iodine fission-
(continued) production inventory in the containment atmosphere., Loss of
the Spray Additive System could cause site-boundary
radiation exposures result1ng from a DBA to exceed the dose
guideiines in the licensing basis,
APPLICABLE The Spray Additive System is essential to the effective

SAFETY ANALYSES

removal of airborne iodine within containment following a
Destgn Basis Accident (DBA).

Following the assumed release of radioactive materials into
containment, the containment is assumed to leak at its
design value of ‘2.1] air weight percent per day following
the accident. The analysis assumes that 100% of containment
is covered by the spray.

The DBA response time assumed for the Spray Additive System
is the same as for the Containment Spray System, and is
discussed in Bases B 3.6.6, "Containment Spray and Cooling
Systems."

The DBA analyses assume that one traim of the Containment
Spray System/Spray Additive System is inoperable and that
the entire spray additive tank volume is added to the
remaining Containment Spray System flow path.

During a LOCA, the iodine inventory released to the contain-
ment 1s considered to be released instantaneously and
uniformly distributed in the containment free volume. The
containment volume is made up of sorayed and unsprayed
regions. The sprayed region is enveloped by direct spray
and mixed by the dome air circulators and emergency fan
coolers. Mixing between the sprayed and unsprayed regions
is facilitated by the emergency fan coolers and condensation
of steam by the sprays.

The potential radiological consequences of the DBA have been
analyzed for the 2-hour dose at the exclusion-area boundary
and for the duration of the accident at the low-population-
zone outer boundary. The resultant doses are within the
guideline values of the licensing basis.

The Spray Additive System satisfies Criterion 3 of the NRC
Interim Policy Statement.

CEOG STS
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‘(',(_)

The Spray Additive System is necessary to reduce the release
of radicactive material to the environment in the event of a
DBA. To be considered OPERABLE, the veolume and
concentration of the spray additive solution must be
sufficient to maintain the pH of the spray solution between
(9.0 and 10.0] in the injection mode and [8.0 and 9.0] in
the recirculation mode. This pk range maximizes the
effectiveness of the fodine-removal mechanism, without
introducing conditions that may induce caustic stress
corrosion cracking of mechanical components.

Puring & LOCA, one Spray Additive System train is capable of
providing 100% of the required iodine-vemoval capacity. 7o
ensure at least one train is available in the event of the
limiting single failure, both trains must be maintained in
an OPERABLE status.

[For this facility, an OPERABLE Spray Additive System
constitutes the following:)

[For this facility, the following support systems are
required OPERABLE to ensure Spray Mditive System
OPERABILITY:)

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

In addition, it is essential that valves in the Spray
Additive System flow paths are properly positioned, and that
automatic valves are capable of activating to their correct
positions.

APPLICABILITY In MODES 1, 2, 3, and 4 a DBA could cause an increase in
containment pressure and temperature requiring the operation
of the Spray Additive System. The OPERABILITY of the Spray
Additive System is essential to 1imit the post-accident

(continued)
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RAC
L

ASES  (continued)

APFLICABILITY release of radioactive material to within the limits in the
(continued) licensing basis,

In MODES 5 and 6, the provability and censequences of these
events are reduced due to the pressure and temperature
limitations in these MODES. Thus, the Spray Additive System
1s not required to be OPERABLE in MODES & and 6.

Ad

With the Spray Additive System inoperable, the system must
be restored to OPERABLE status within 72 hours. The
inoperability of the Spray Additive System includes the loss
of capability to inject NAOH to either Containment Spray
system suctfon line or both lines. The pH adjustment of the
containment spray flow for corrosion protection and iodine-
removal enhancement are reduced in this condition.

The Containment Spray System would still be available and

would remove some iodine from the containment atmosphere in
the event of a DBA. The 72-hour Completion Time takes into
account the redundant flow paths capabilities, and the low

probabilit, of the worst-case DBA occurring during this
period

B.1 and B.2

The plant must be placed in a MODE i which the LCO does not
apply in the event the Spray Additive System is not restored
to OPERABLE status within the associated Completion Time
This is accomplished by placing the plant in at least MODE 2
within & hours, and in MODE 5 within 84 hours. The & hours
allotted to reach MODE 3 is reasonable, based on operating
experience, to shut down the plant from full power in an
orderly manner and without challenging plant systems. The
extended interval to reach MODE 5 allows additional time for
restoration of the Spray Additive System and is reasonable
when considering the reduced pressure and temperature
conditions in MODE 3 for the release of radioactive material

fram thoa Dr¢
rom the KLY

(continued)
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. BASES (continued)

SURVETLLANCE SR_3.6.7.1
REQUIREMENTS

Verifying the correct alignment of Spray Additive System
manua{. power-operated, and automatic valves in the spray
additive flow path provides assurance that the system is
able to provide additive to the Containment Spray System in
the event of a DBA. This SR does not apply to valves that
are locked, sealed, or otherwise secured in position since
these vaives were verified to be in the correct position
’rior to locking, sealing, or securing. The 31-day

requency of this SR was developed based on Inservice
Inspection and Testing Program requirements to perform vaive
testing at least once per 92 days. This SR does not require
any testing or valve manipulation. Rather, it involves
verification, through a system walkdown, that those valves
outside containment and capable of potentially being
mispositioned are in the correct position.

SR_3.6.7.2

To provide effective fodine removal, the containment spray
must be an alkaline solution, Since the refueling water
tank (RWT) contents are normally acidic, the volume of the

. SCAT must provide & sufficient volume of spray additive to
adjust pH for al! water injected. This SR is performed to
verify the availability of sufficiemt hydrazone (NH,)
solution in the Spray Additive Sg;::’i The 184-day
Frequency is based on the low pr 114ty of an undetected
change in tank volume occurring during the SR interval (the
tank is isolated during normal plant operations). Tank
level is also indicated and alarmed in the control room,
such that there is a high confidence that a substantial
change in level would be retected.

SR_3.6.7.3

This SR provides verification of the N,H, concentration in
the SCAT and is sufficient to ensure tﬁi& the spray solution
being injected into containment is at the correct pH level,
The concentration of NH, in the SCAT must be determined by
chemical analysis. The ﬁed-day Frequency is sufficient to
ensure that the concentration level of N H, in the SCAT
remains within the established limits. %his is based on the

(continued)
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low likelihood of an uncontrolled change in concentration
(the tank is normally isolated) and the probability that any
substantial variance in tank volume will be detected.

({ 7:4

fhe chemical addition pump must be demonstrated to provide
the flow rate assumed in the accident analysis to the
Containment Spray System. The Spray Additive System is not
operated during normal plant operations. This prevents
perfodically subjecting systems, structures, and components
within contatmment to a caustic spray solution. Therefore,
this test must be performed on recirculation with the
discharge flow path from each spray chemical addition pump
gned back to the SCAT. The differential pressure
tained by the pump en recirculation is analogous to the
| spray add flow provided to the Containment Spray System
an actual CSAS. The Freguency of this SR is in
cordance with the Insarv¥ice Inspection Testing Program and
sufficient to ‘dont:€fv component degradation that may

affect flow rate

This SR demonstrates that sech auiomatic valve in the Spray

Additive System flow path actiates %o its correct position

on a CSAS The 18-month Freguency was developed considering
1S prudent that these Suiveillances be performed only

during a plant outage his is due to the plant conditions

needec to perform the SR ard the potemtial for unnecessary

plant transients if tne SB §¢

e SB 95 performed with the reactor at

4

pOwe?
Uperating experience has shown that these components
pass the SR when performed on the 18-month Freguency.

Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

usually

¢

ansure that the correct pH level is established in the
rated water solution provided by the Containment Spray
System, the flow rate in the Spray Additive System is
demenstrated once per 5 years. This SR provides assurance
that the correct amount of NH, will be metered into the
flow path upon Containment Spray System initiation. DOue to

he

(continued

(continued)




Spray Additive S

“II" BASES (continued)

S;J“VEI[[AN’[ the nassive nature of the spray additive flow ('J”t'(‘i')f., the
REQUIREMINTS 5-year 5?9(_}&)&'“()’ is sufficient to ‘d('ﬂtif‘v component
(continued) degradation that may affect flow rate

REFERENCES : fitle 10, Code of Federal Regulations, Part 100.11.

"Determination of Exclusion Area, Low Population Zone
and Population Center Distance.”

[Unit Name] FSAR Section | 1, "[Title)."
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3.6 CONTAINMENT SYSTEMS
6.8

BASES

RS TSI T

=

BACKGROUND Hydrogen monitors are requir'd to monitor the hydrogen
concentration in the containment following a loss-of-coolant
accident (LO.A) or main steam )ine break (MSLB) in
containment. Hydrogen may accumulate within containment
following a LOCA as a result of a metal-steam reaction
Involving the zirconium fuel cladding and the reactor
coolant, radiolytic decomposition of the post-accident

uner?oncy cooling solutions, corrosion of metals by

selutions used for emergency cooling and containment spray,
and hydrogen in the Reactor Coolant System (RCS) at the time
of the LOCA., The primary source of hydrogen productior
after an MSLB 1s corrosion of aluminum by caustic solutions

(containment spray). The )ower flammability 1imit of

hydrogen 485 4.1 volume percent (v/o) (Ref. 1), Should the

lower flammawility Vimit be exceeded, hydrogen ignition
could occur.  This could lead to overpressurization of
containment, resulting in a dbreach of containment

OPERABILITY, unacceptably high containment leakage and

offsite doses, and damage to safety-related equipment inside

containment,

The hydrogen monitors are a post-accident Type A,
Category 1, instrument. As such, they will function tc

allow monitoring of hydrogen following a LOCA or MSLR it
containment

Two independent rydrogen monitors have been provided and
each 1s powered from a separate vital AC power source The
monitors are manually actuated from their control panels and
are required to operate after a LOCA. When actuated the
monitors will continuously monito: hydrogen concentration
levels between 0 and 10%. Both monitors have the capabi
to interface with two areas that have been selected t
provide a representative sample of the containment
atmosphere following an accident

The hydrogen monitor: provide the capability to measure the

hydrogen concentration in containment so that

S required

(€.9., to actuate the hydrogen recombiners
or Hydrogen Purge System in accordance with emerger

operator actions

Cy

(continued)




BASES (continued)

Hydrogen Monitors—MODES 1 & 2
B 3.6.8

BACKGROUND
(continued)

procedures) may be taken to prevent the h{drogon
concentration from exceeding the flammability limit of
4.1 v/o.

Accurate measurement of hydrogen is attained at containment
pressures up to 50 psi and temperatures up to 445°F

(Ref. 2). The information provided by these monitors is
used by the plant operators to determine when hydrogen purge
system or hydrogen recombiner actuation is required to
maintain the hydrogen concentration below the lower
flammability 1imit. This will eliminate the potential for a
breach of containment due to a hydrogen-oxygen reaction.

APPLICABLE
SAFETY ANALYSES

The hydrogen monitors monitor the post-accident containment
atmosphere and provide an indication of containment hydrogen
Concentration. This information is used by the operators to
determinz when the combustible gas control systems (Hydrogen
Purge System and hydrogen recombinei's) should be actuated,
if nezded, to maintain the hydrogen concentration below the
flammability limit.

Assumptions recommended in Reference 1 are used to maximize
the amount of hydrogen calculated. The calculations confirm
that when mitigating systems are actuated, in accordance
with the emergency procedures, the peak hydrogen
concentration 1n containment is less than 4.1 v/o. Hydrogen
may ?ccu?u1ate within containment following a LOCA as a
result of:

a. A metal-steam reaction between the zirconium fuel-rod
cladding and the reactor coolant;

b. Radiolytic decompesition of water in the RCS and the
containment sump;

¢. Hydrogen in the RCS at the time of the LOCA (i.e.,
hydrogen dissolved in the reactor coolant and hydrogen
gas in the pressurizer vapor space); or

d. Corrosion cf metals exposed to containment spray and
Emergency Core Cooling System solution.

The hydrogen monitors satisfy Criterion 3 of the NRC Interim
Policy Statement.
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(continued)

B 3.6-86 01/07/91 1:24pm



Hydrogen Monitors-—MODE

. BASES (continued)

LCO Two hydrogen monitors must be OPERABLE with power from two
independent safety-related power supplies. Either monitor
is capable of obtaining and analyzing a representative
sample from the containment dome and the emergency reactor
building recirculation-ventilation duct. This assures
operation of at least one hydrogen monitor in the event of a
worst-case single active failure. Operation of at least one
hydrogen monitor will provide the operator with information
to enable action to be taken to prevent the containment
gost-LOCA hydrogen concentration from exceeding the

Tammability limit.

[For this facility, the following support systems are
required to be OPERABLE to ensure hydrogen monitor
OPERABILITY: )

[For this facility, those required support systems which
upon their failure do not require declaring the hydrogen
monitors {moperable and their justification are as follows:]

[For this fact1ity, an OPERABLF hydrogen menitor constitutes
the following:]

APPLICABILITY In MODES 1 and 2, two hy-rogen monitors provide the operator
with the capability to measure hyd concentration in
containment, assuming a worst-case single active failure,
and allow, if required, action to be taken to control the
hydrogen concentration within containment below its
flammability 1imit of 4.1 v/o following a LOCA (Ref. 2).
This ensures containment OPERABILITY and prevents damage to

safety-related equipment and instrumentation located within
containment.

In MODES 3 and 4, both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. Also, because of the limited
time in these MODES, the probability of an accident
requiring the hydrogen monitors is low, Therefore, the
hydrogen monitors are not required in MODE 3 or 4.

(continued)
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Hydrogen Monitors—MODES | & 2
B 3.6.8

BASES (continued) .

APPLICABILITY In MODES 5 and 6, the probability and ceonsequences of a LOCA
{continued) are reduced due to the pressure and temperature limitations
of these MODES. Therefore, the hydrogen monitors are not
required in these MODES to ensure containment OPERABILITY.

ACTIONS A.l

With one hydrogen monitor inoperable, the inoperable monitor
must be restored to OPERABLE status within 30 dugs. The
30-day Completion Time is based on the low probability of
failure of the other redundant hydrogen monitor, the low
probability of the occurrence of a LOCA that would generate
hydrogen in amounts capable of exceeding the flammability
limit, the length of time after the event that operator
action would be required to prevent hydro¢en accumulation
from exceeding this 1imit, and the availability of the
hydrogen recombiners, the Hydrogen Purge System, and the
Post-Accident Sampling System.

Concurrent failure of two hydrogen monitors within a 30-day
period is considered to be a 1ou-?robab111ty event. If such
double failures did occur, it would be indicative of poor
hydrogen monit.r reliability and would result in the loss of
functional capability. Therefore, LCO 3.0.3 must be
immediately entered.

8.1

The plant must be placed in a MODE in which the LCO does not
apply if an inoperable hydrogen moriitor cannot be restored
to OPERABLE status in the associated Completion Time. This
is done by placing the plant in at Teast MODE 3 within

6 hours. The 6 hours allotted to reach MODE 3 is reasonable,
based on operatin? experience, to reach MODE 3 from full
power in an orderiy manner and without challanging plant
systems.

SURVEILLANCE SR_3.6.8.1

REQUIREMENTS
A CHANNEL FUNCTIONAL TEST is performed on each hydrogen
monitor every 92 days in order to ensure that the entire

(continued)

(continued)
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Hydrogen Monitors—MODES 1 & 2
B 3.6.8
. BASES (continued)
SURVETLLANCE channel will perform its intended function. The 92-day
REQUIREMENTS Frequency 1s based on the reliability of the hydrogen
(continued) monitors, which has been demonstrated to be acceptable

through cperating experience.

[For this facility, a CHANNEL FUNCTIONAL TEST constitutes
the following:)

SB_3.6.9.2

Performance of a CHANNEL CALIBRATION on the hydrogen
monitors using sample gases ensures that the OPERABILITY of
the monitors 1s maintained. A typical CHANNEL CALIBRATION
includes a minimum of two data points to verify accuracy of
the monitors over the range of interest. The sample gases
used for performing the Surveillances are nominally 1 v/o
hydrogen, > 0.98 and < 1.02 (balance nitrogen). and
nominally 4 v/o hydrogen, > 3.92 and < 4.08 (balance
nitrogen). The lower nydrogen flammability 1imit has been
assumed as 4.1 v/o hydrogen in air or steam-air atmospheres
(Ref. 4)., Therefore, calibration with these sample gases
helps ensure that accurate information regarding containment
hydrogen concentrations up to and including the flammability
Timit is available to the operators following a LOCA. For
this unit, the 18-month Frequency has been shown to be
acceptable through operating exaeritace. and is further
justified because of other checks performed during the
CHANNEL FUNCTIONAL TEST that convey that proper calibration
of hydrogen monitors is being maintained.

REFERENCES 1. Regulatory Guide 1.7, "Control of Combustible Gas
Concentrations in Containment Following a Loss-of-
Coolant Accident," Revision 2, November 1978,

2. [Unit Name] FSAR, Section [ 1 “ITILies."
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Hydrogen Recombiners——MODES 1 & 2
B 3.6.9

‘ B 3.6 CONTAINMENT SYSTEMS

B 3.6.9 Hydrogen Recombiners—MODES 1 & 2 (Atmospheric & Dual)

BASES

BACKGROUND The hydrogen recombiners sugport containment OPERABILITY in
post-accident environments by eliminating the potential
breach of containment due to a hydro en—ox{gen reaction,
Per 10 CFR 50.44, "Standards for Comoustible Gas Control
igstems in Light-Water-Cooled Reactors" (Ref. 1), and
10 CFR 80, GDC 41, "Containment Atmosphere Cleanup"

(Ref. 2), hydrogen recombiners are required to reduce the

drogen concentration in the containment following a loss-
of-coolant accident (LOCA) or main steam 1ine break (MSLB).
The recombiners accomplish this by recombining hydrogen and
oxygen to water vapor. The vapor remains in
contatnment, thus eliminating any discharge to the
environment,

Two independent hydrogen recombiners are provided. Each
consists of controls Jocated in the control room, a power
supply, and a recombiner located in containment. The
recombiners have no moving parts. Recombination is

. accomplished by heating a hydrogen-air mixture above 1150°F,.
The resulting water vapor and discharge gases are cooled
prior to discharge from the unit. Air flows through the
unit at 100 cfm with natural circulation in the unit
providing the motive force. A single wecombiner is capable
of maintaining the hydrogen concentration in containment
below the 4.1 volume percent (v/o) flammability limit. Two
recombiners are provided to meet the requirement for
redundancy and independence. Each recombiner is powered
from a separate ENGINEEREC SAFETY FEATURE bus, and is
provided with a separate power panel and control panel.

APPLICABLE The hydrogen recombiners ensure containment OPERABILITY by

SAFETY ANALYSES providing the capability of controlling the bulk hydrogen
concentration in containment to less than the lower
flammable concentration of 4.1 v/o, following a Design Basis
Accident (DBA). This control would prevent a containment-
wide hydrogen burn, thus ensuring containment OPERABILITY
and minimizing challenges to the OPERABILITY of safety-

(continued)

(continued)
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YASES (continued)

Hydrogen Recombiners——MODES 1 & 2
B 3.6.9

APPLICABLE
SAFETY ANALYSES
(continued)

related equipment located in containment., The limiting
DBA relative to hydrogen generation is a LOCA.

Hydrogen may accumulate within containment following a LOCA
as a result of:

a. A metal-steam reaction between the zirconium fuel-rod
cladding and the reactor coolant;

b. Radiolytic decomposition of water in the Reactor
Coolant System (RCS) and the containment sump;

¢. Hydrogen in the RCS at the time of the LOCA (i.e.,
hvdrogen dissolved in the reactor coolant) and
hydrogen gas in the pressurizer vapor space; or

d. Corrosion of metals exposed to containment Spray
System and Emergency Core Cooling System solutions,

To evaluate the potentia’ for hydrogen accumulation in
containment following a LOCA, the hydrogen generation as a
function of time following the initiation of the accident is
calculated. Conservative assumptions recommended in
Reference 3 are used to waximize the amount of hydrogen
calculated.

The hydrogen recombiners are designed such that, with the
conservatively calculated hydrogen generation rates
discussed above, a single recombiner 18 capable of limiting
the peak hydrogen concentration in containment to less than
4.1 v/o (Ref. 3). The Hydrogen Purge System is similarly
designed such that it is redundant to the redundcnl hydrogen
recombiners,

The hydrogen recombiners satisfy Criterion 3 of the NRC
Interim Policy Statement.

LCO

Two hydrogen recombiners must be OPERABLE with power from
two independent safety-related power supplies. Each
typically consists of controls, power supply, and
recombiner.

(continued}
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Hydrogen Recombiners-—MODES 1 & 2
B 3.6.9

' BASES (continued)

LCO [For this facility, an OPERABLE hydrogen recombiner
{continued) constitutes the following:] In addition, for a hydrogen
recombiner to be considered OTERABLE all the SRs must be
met .,

Operation witn at least one hydro?en recombiner ensures that
the post-LOCA h{drogen concentration can be prevented from
exceeding the flammability limit. Unavailability of both
hydrogen recombiners could lead to the generation of an
llo::g of hydrogen (the flammability limit exceeded),
sufficient to react with oxygen following the accident. The
reaction could take place fast enough to lead to high
temperatures and overpressurization of containment and, as

a result, breach containment or cause containment leakage
rates above those assumed in the safety analyses. Damage to
safety-related equipment located in containment could aiso
occur,

[For this facility, the following support systems are
required OPERABLE to ensure hydrogen recombiner
OPERABILITY:)

{For this facility, those required su?port systems which
. upon their failure do not require declaring the hydrogen

recombiner inoperable and their justification are as
follows:)

APPLICABILITY Requiring OPERABILITY in MCDES 1 and 2 for the hydrogen
recombiners is to ensure their immediate availability after
the safety injection and scram actuated on a LOCA or MSLB
initiation. In the post-accident LOCA or MSLB environment,
the one hydrogen recombiner is required to control the
hydrogen concentration within containment below its
Tlammability limit of 4.1 v/o, assuminaAa worst-case single
failure. This ensures containment OPERABILITY and prevents

damage to safety-related equipment and instruments located
within containment.

In MODES 3 and 4, both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. Also, because of the limited
time in these MODES, the probability of an accident

(continued)

(cont inued)
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Hydrogen Recombiners——~MODES 1 & 2
B 3.6.9

BASES (continued)

APPLICABILITY requiring the hydrogen recombiners is low. Therefore, the
(continued) hydrogen recombiners are not required in MODE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCA
are low due to the pressure and temperature limitations in
these MODES. Therefore, hydrogen recombiners are not
required in these MODES to ensure containment OPERABILITY,

ACTIONS AL

With one containment hydrogen recombiner incperable, the
inoperable recombiner must be restored to OPERABLE status
within 30 days. The 30-day Completion Time is based on the
Tow probability of the occurrence of 2 LOCA or MSLB that
would generate hydvogen in amounts capable of exceeding the
flammability 1imit, the length of time after the event that
operator action would be required to preve . hydrogen
accumulation from exceeding this limit, and the low
probability of failure of ghe OPERABLE hydrugen recombiner.

Concurrent failure of two hydrog:n recombiners within a
30-day period is considered .. @ low-probability event.
If such a double failure did occur, it would be indicative
of poor hydrogen recombiner reliab‘!ity and would result in
the loss of functional capability. Therefore, LCO 3.0.3
must be entered immediately.

Bl

The plant must by placed in a MODE in which the LCO does not
apply if the inorerable hydrogen recombiner(s) cannot be
restored to OPEPABLE status in the associated Completion
Time. This 15 done by placing the plant in at least MODE 3
within 6 hours. The 6 hours aliotted to reach MODE 3 is
reasonable, based on operating experience, to reach MODE 3
from full power in an orderly manner and without challenging
plant systems.

(continued)
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. BASES (continued)

Hydrogen Recombiners-—MODE

SURVEILLANCE
REQUIREMENTS

SR._2.6.9.1

Parformance of a system functional test for each hydrogen
recombiner ensures that the recombiners are cperational and
can altain and sustain the temperature necessary for
hydrogen recombination. In particular, this SR requires
verification that the minimum heater sheath temperature
increases to 2 700°F in < 90 minutes. After reaching 700°F,
the power is increased to maximum for approximately 2
minutes and verified to be > 60 kW.

The 18-month Frequency for this SR was developed considering
such factors as the following:

a. The incidence of hydrogen recombiners failing the SR
in the past is low;

b. Even when hydrogen recombiner failure has been
detected, there has been, in all instances, a backup
available either from the other recombiner or from a
diverse system [Hydroyen Purge System]; and

¢c. Since the hydrogen recombiner is manually started many
hours after a LOCA occurs, there is time available to
either restore a recombiner to OPERABLE status or
activate an alternative.

SR _3.6.9.2

This SR ensures that there are no physical problems that
could affect recombiner operation. Since the recombiners
are mechanically passive, they are not subject to mechanical
failure. The only credible failures involve loss of power,
blockage of the internal flow path, and missile impact, etc.

A visual inspection is sufficient to determine abnormal
conditions that could cause such failures. The 18-month

Frequency for this SR was aeveloped considering such factors
as the following:

a. The incidence of hydrogen recombiners failing the SR
in the past is low;

(continued)

CEOG STS

(continued)

B 3.6-95 01/07/91 1:24pm



BASES (continued)

SURVEILLANCE b. Even when hydrogen recombiner faiicure has been
REQUIREMENTS detected, there has been, in all instances, 2 backup
(cont’nued) available either from the other recombiner or from a
giverse system [Hydrogen Purge System]; and
c. Since the hydrogen recombiner is manually sterted many
hours after a LOCA occurs, there is time available to
either restore a recombiner to OPERABLE statue or
activate ar alternative.
SR._3.6.9.3
This SR requires performance of a resistance-to-ground test
of each heater phase to ensure that there are nn cetectable
grounds in an{ gater phase. This is accomplis..' by
verifying that the resistance to ground for any heater phase
is » 10,000 ohms.
The 18-month Freguency for this SR was developed considering
such factors as the following:
a. The incidence of hydrogen recombiners failing the SR
in the past is low;
b.  Even when hydrogen recombiner failure has been
detected, there has been, in 811 instances, a backup
availabie either from the other recombiner or from a
diverse system [Hydrogen Purge System]; and
¢. Since the hydrogen recombiner 1§ manvally started many
hours after a LOCA occurs, there is time available to
either restore a recombiner to OPERABLE status or
activate an alternative.
REFERENCES 1. Title 10, Code of Federal Regulations, Part 50.44,
"Standards for Combustible Gas Control Systems in
Light-Water-Cudled Power Reactors."”
2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, GDC 41, "Containment Atmosphere Cleanup."
3. Regulatory Guide 1.7, "Control of Combustible Gas
Concentrations in Containment Following a Loss-of-
Coolant Accident," U.S. Nuclear Regulatory Commission,
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HMS-—~MODES 1 & 2
B 3.6.10

. B 3.6 CONTAINMENT SYSTEMS

B8 3.6.10 Hydrogen Mixing System (HMS)-—MODES 1 & 2 (Atmospheric & Cual)

BASES
BN emss pess s TITTEEEL 8 = SR ]
BACKGROUND The HMS suppo/ts contzinment OPERESI[ I’ in post-accident

environnents by eliminating the potential breach of
contarnment due ta a hydrogen-oxygea reaction, Per
UFR 50.44, "Standards for Combustible Gas Control Systems
o fir Light-Water-Cocled Feactors" (Ref.1), and 10 CFR 50,
A GDC 4], "Containment Atmosphere Cleanup" (Ref.2), the HMS
“ ensures containment OPERABILITY by providing a uniformly
BT post=decide it containment atmosphere, thereby
- | 'the potential for locai hydrogen burns due to a

Tocal ket of hydrogen above the flammable concentration
and ¢ ng the igerator the capability of p-eventing the
occurrence of & bulk hydrogen burn inside coni2inment,
Contain ~OPERABILLIY 1imits leakage of fission-product
radioacty rom'containment to the environment.

The post—aé~”i;A‘ > x

designed to with pg8%pf-coolaut accident (LOCA)
with=1t loss of fill ~The gystem has two independent
trains, each of w ‘of two dome air circulation
fans, motors, and » pdrain is sized for
[37,000] cfm. The tWo tra Fitiated automatically on
a containment cool 'ng actuation sigmed. (CCAS) or can be
manually started from the control Woomss Each train is
powered from a separate emerg@h@y power supply. Since each
train can provide 100% of th@Wixing requirements, the
system will provide its design function with a limiting
single active failure.

The HMS accelerates the air mixing process between the upper
dome space of the containment atmosphere during LOCA
operations. It also prevents any hot-spot air pockets
during the containment cooling mode and avoids any hydrogen
concentration in pocket areas.

Hydrogen mixing within the containment is accomplished by
the Containment Spray System, the containment emergency fan
coolers, and the containment internal structure design,
which permits convective mixing and prevents entrapment.

The HMS, operating in conjunction with the Containment Spray
System and the emergency fan coolers prevents localized

(continued)
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HMS—MODES 1 & 2

B 3.6.10
BASES (